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PREFACE  TO  THE  FIRST  EDITION. 


Turn  present  rotume  is  the  first  part  of  a  work  on  the  "  Principles  and 
Prmclioe  of  Surgery." 

For  a  quarter  of  a  centuiy  I  have  been  unceasingly  occupied  with  the 
fltody  of  anatomy  and  surgery,  and  during  most  of  that  time  have  been 
Actively  engaged,  as  a  public  inBtruetor,  iu  communicating  the  great  teach- 
ings  of  these  closely-allied  branches,  in  the  hospitals  of  Philadelphia  and 
in  the  halls  of  the  University  of  Pennsylvania,  to  thousands  of  young  men 
from  all  parts  of  the  United  Slates  and  to  many  from  foreign  countries. 

Most  of  the  pages  have  been  written,  not  in  what  may  be  termed  moments 
of  leisure,  but  during  the  hours  of  the  night,— hours  stolen  from  the  time 
'OBoalty  allotted  to  the  repose  of  bmiy  and  mind,  and  alter  the  daily  labors 
of  an  exacting  public  and  private  practice. 

In  the  composition  of  it«  pages,  while  I  have  expressed  my  own  views 
indopendently  on  all  subjects,  I  have  also  endeavored,  as  far  as  was  con- 
aifetent  with  the  scope  and  limits  of  the  work,  to  record  those  of  other 
writers,  not  only  that  the  student  and  the  pi*actitioner  may  he  made 
fmtniliar  with  the  literuiure  of  their  profession,  but  also  that  they  may 
be  able  in  their  ubsorvation  and  pmctice  to  contrast  different  plans  of 
treatment,  and  in  this  way  draw  their  own  conclusions  in  regard  to  the 
ivljilive  merits  of  the  various  modes  of  managing  surgical  disease.  What- 
ever may  be  the  defects  of  the  work. — and  none  can  be  more  sensible  of 
tbeee  than  myself, — I  have  endeavored  most  conscientiously  to  ftirnish  a 
9mie  and  reliable  guide  for  the  surgical  practitioner. 

To  Drs.  Willard.  Hunter,  White,  Muhlenberg,  Haj-nes,  Alison,  Griffiths, 
Abel,  and  others,  I  am  under  obligations  for  valuable  assistance  rendered 
SM  itk  the  collection  of  statistical  information,  and  to  Drs.  Willard  and 
White  for  a  caref\il  revision  of  the  proof-sheets  while  the  work  was  passing 
through  the  press,  and  for  the  preparation  of  the  index. 

I  have  also  to  acknowledge  the  kindness  of  the  Surgeon-General  of  the 
United  Statee  Army  in  allowing  me  the  use  of  a  number  of  wood-cuts. 

A  large  number  of  the  illustrations  have  been  executed  from  original 
drawings  by  Mr  Faber,  while  those  which  have  been  used  from  other 
writers  I  have,  whenever  able,  referred  to  their  proper  source.  I  am  also 
iDdebtod  to  Mr.  Gemrig  and  Mr.  Kolbe,  surgical  cutlers  of  Philadelphia,  for 
many  cuts  of  instruments  and  other  surgical  appliances. 


D.  HAYES  AGNEW. 


Htl  Cmaancr  &nna,  Pbilassx^sia. 
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PREFACE  TO  THE  SECOND  EDITION. 


The  favorable  reception  accorded  to  the  first  i&Buo  of  this  work  on  the 
"  Principles  and  Practice  of  Surgery"  has  rendered  it  necessary  to  prepare 
ft  feoond  edition,  in  doing  which  the  order  of  subjects  haa  been  somewhat 
ehanged  fWjm  that  foUowed  in  the  earlier  work.  Certain  chapters  have 
b«rD  transposed,  others  have  been  partly  rewritten,  and  all  have  been  care- 
ftilly  revised  and  illustrated.  During  the  last  few  years  a  spirit  of  extraor- 
dtnary  vitaUty  ha^  pervaded  every  department  of  medicine^  and  in  none  has 
it  bMD  more  active  than  in  that  of  surgery.  The  author,  during  these  years, 
baa  not  been  an  idle  spectator,  but  has  carefully  watched  all  that  was  occur- 
xiflg  within  the  domain  of  his  own  special  study,  and  in  the  present  treatise 
OB  woTffQry  he  has  embodied  whatever,  by  obnervation  and  experience,  ap- 
f«arv<]  to  him  worthy  of  professional  confidence.  The  great  advance,  that 
which  constiluteit  the  most  notable  surgical  feature  of  the  centuiy,  is  the 
doctnne  of  asepsis,  based  on  the  presence  of  micro-organisms  as  the  leading 
MOiOj  of  inflammation  and  its  products.     To  this  must  be  attributed  the 

ilendid  achievement*  wrought  in  abdominal,  pehic,  and  cerebml  surgery, 
well  as  in  the  management  of  wounds  in  general.  Early  committed  to 
thepara>iitic  theory  of  disease,  and  a^iopting  methods  of  practice  in  harmony 
with  its  acceptance,  every  year,  with  enlarging  experience,  haa  but  served 
to  strengthen  the  author's  faith  in  the  value  of  germicidal  agents.  So  com- 
pletelv.  indeed,  has  this  doctrine  revolutionized  old  plans  of  treatment,  that 
the  medical  stati.Hiician  must  begin  anew  to  collect  and  formulate  surgical 
d»ta  in  order  to  arrive  at  trustworthy  concluiions. 

The  author  desires  to  express  his  indebtedness  to  Mj'.  Joseph  McCreery 
for  bis  very  careful  and  critical  I'evision  of  the  proof-sheete  of  the  work 
while  passing  through  the  press. 

If  tbe^  volumes,  on  a  branch  of  medicine  to  which  the  author  has  fondly 
deT0t«d  his  life,  shall  prove  useful  to  his  professional  brethren,  or  sen'e  to 
enlighten  and  instruct  the  student  of  medicine,  his  highest  ambition  will 
bav«  been  realized. 

D.  HAYES  AGNEW. 

IMI  WAunrt  QnMwr,  TmiUkhBtrwu. 
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laived  Inguinal  Gland* — Ab»ce«» — Fatty  Tumors — Treatment  of  Inguinal  Hernia 
— Trusses — Strangu]ate<l  Inguinal  Hernia — Drojwy  of  the  Hernial  Sac  — Femoral 
Homia — Surgical  Anatomy — Symptoms — Diagnosis  of  Femoral  Hernia  from  In- 
complete Inguinal  Hernia— Enlarged  Inguinal  Glands — Pxoas  AbMress  — Vnrix  <>f 
the  Baphena  Magna — Adipose  Tumor — SarcomaUtus  and  other  Malignant  Tumors 
— Trcatuienl  of  Femoral  Hernia — Strangulated  Femoral  H>Tnia — Oncnttlon — 
Umbilical  Hernia — Varieties — Treatment — Trusses  for  Umbilical  Uernni — Stran- 
gulated Umbilical  Hernia — Operation — Ventral  Hcniia — Obturator  Hernia — Her- 
nia of  the  Fa*tal  Cord — Ischiatio  Hernia — Diaphragmatic  Hernia — Pudendal 
Hernia — Vaginal  Hernia — pHrineal  Hernia — Sacro-Roctal  Hernia — Properiiuneal 
Hernia — Cvstucelfr— 'Diverticular  Hernia 


■ 


476 


CONTEI^TS  OF  VOLUME  L 


u 


CHAPTER   X. 


WOUNDS   OF   THE    EXTKEHITIE8. 


Ototfml  Coiuid«r«lioiu— Situation  of  Principal  Blood- Veuels  in  the  Bxtremiliei — 
WottBiiU  of  lh«  Upper  Extrpmity— Viul  PninU  in  the  lTpp<»r  Extremity — 
Wooadi  of  tbe  Ann— Their  Trentment— Wtmnds  of  the  Hand— Tlio  Pftlmar 
LAttk— lacerated ,  Punctured,  Poisoned,  and  Contused  Wound» — pHlniar  Ab- 
-TopoCTiphy  of  the  Vessels  of  the  Hand — Wounds  of  the  Nervp« — Con- 
of  Ulnar  Nerve — Punctures  of  Nerves — Digital  Pseudo-Neuralgia — 
Tgaada  of  the  Lower  Bxtreinity 


609 


CHAPTER  XL 


mSEASES   AHD   INJURIES  Of   THE   BLOOD-VESSELS. 


imt* — Artetial — Capillary — Venou3 — Cirsoid  Aneurism — Aneurism  by  Anas- 
1wnm*« — Arterial  Varix — Ligation  of  tbe  Carotids  in  tbe  Treatment  of  Arterial 
Toriz — Capillary  Varix — VomHJs  Angoiouiala — DiagnnjtiA — Anatomy — Troatmcnt 
of  Aagciomata— Strangulation — Excision — Acupressure — Moles — Angeiomaof  tbe 
Tonrue — Angelonia  of  the  Labium — Injuries  and  Diseases  of  the  Veins — Wounda 
— Air  in  Vein* — Ligation  of  Veins — Phlebitis — Causes — Acute — Diffuse — Chronic 
PbleMtis  —  Hyjtertropbv —  Atrophy  —  PbleboHtbs  — Varix  —  Patholocy —  Elastic 
Btoc^iags — Caustics — Eleotri^-Gatvanism — Injection — Ligation — Injuries  and  Dis- 
<■■«   of    the    Arteries — Contiisiiuns — lacerations — Inct^ibd    Wounds — Arteritis — 
[ilMalt* — Atheroma — Anap.miicul  Characteristics—CitlciQcation — Consequences  of 
'Athnon* — Amyi<.'id  DecenorRtion — Aneurism  —  Divisions  —  True— False — Fusi- 
!i>rm — Socculfct^'d^The  Aneurismal  Sac — Form — Opening  into  Sac — Contents — 
JKflecC  of   Aneurism  on  Adjoining  Structures — ^Causes  of  Aneuri^m — Veesels  af- 
fretcd — Phenomena  arising  from  Pressure  of  the  Tumor — Circumstances  which 
lD>'idify  PuliaatioD  and  Auscultation  Sounds— Dlagnoai^  of  Aneurism  from  Attscesa 
— Enccphaloid  Disease — Solid  Tumors — Erectile  Growths— Cysts — Rheumuliam — 
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111.  The    libio-ecrviaal    handkerobief,    or 

Ating  of  the  kn^e     .... 
lis.  CrmTftts  of  the  tibia  and  the  foot 

113.  Two  viowKof  the  Barton  handkereMef 

114.  The  abdornino-inguinal  crarat,  or  iln- 

gle  ipica  I'f  the  ^rotn 

116.  Tha  coxo-tDguinul  cravat 

110.  Tba  «ab-fetnoral  hatidkcrohief    . 

117.  Double  ipioa  uf  the  i^roiD    . 

118.  SotpeoBory,  or  MrotO'lumbar  triangle 
11V.  A  minuto    artery,   exhibiting   several 

poiutfi  of  ooDtractiun    indepeDdenl 

of  the  hcart'fl  action 
120.  Nntuntl  fnru  of  the  canal  ofaa  arter7 

when  empty     .... 
131.  Differvnt  vatfoularity  iu    the  inflamed 

and  non-inl!amed  eara  of  a  rabbit 
133.  t'niiiDauicd  winK  of  tho  bat 

123.  InflnnicJ  wing  of  the  bat 

124.  Po«i(lon  of  tho  red  and  white  oorpoaolet 

in  nn  inflamed  Tossel 

135.  Kun-inflamed  meeeatcry  of  tho  frog 
126.  Influmod  mcsentury  of  the  frog  . 

137.  Migration   or   transudntion  of  leaco- 

oy(e!> 

138.  SeotioD  of  a  hloiHl-olot 

139.  Inflainuiatory  iuHltratioD     . 
ino.  Comen  of  a  frog  three  boars  after  lli 

removiLl 
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neotive-ttesue  corpUAcles 
184.  Transrersa    seotiun   of    an    inflamed 
inuttolc 

136.  Beotion  n{  the  oroiiponB  layer  from  the 
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tTI.  B«^  of  the  rmtiloniakt 

28fl 

32H.  Conical  trephine           ....     ;i76                ^^H 

ZTS.  PeiMn-appantoi  of  tbo  bee 

TIX  Charge  of  «h«t  nnitr<l  by  the  heat  uf 

28V 

339.  Small-aixed  trephine    .                          .376               ^^H 

330.  Rouger  forceps »76               ^^H 

ihr  »t  1               ■      >  fer 

391 

3:tl.  Ordinary  silver  probe .                                  376                ^^^| 

274.  OU  roar.                      t-t«8  muiket^ball  . 

392 

332.  Trephine  brush 377               ^^H 

^_       trk  9|mnfrflt .... 

^m       nC  Kiifi«ld  nn«  ball           .... 

292 

333.  Elevatur 377                ^^H 

3V2 

3;i4.  Lenticular 377                ^^H 

^H       ttX,  Awtjian  b»ll 

393 

336.  Uey's  saw 377               ^^M 

V       ITS.  ChMMput  baU      ... 

292 

ZU.  ModiQed  form  of  Hey'i  saw                 .     377              ^^M 

■        m.  Keedle-ffun  ball  . 

392 

3.S7.  llDJBt-nV.hisel 377                ^^H 

^        5-/.     M..-^..i Kail            .... 

292 

338.  Crucial  and  borve-phoe  Inoision    .         .     878               ^^H 

3                                    ball     ...         . 

2v<2 

339.  Trap-door  flap  deQoulod  and  the  tre-                         ^^H 

J. 

292 

phine  applied  lu  the  BkutI                   .     878                ^^H 

J-                         M  ,          \          \          '.          \          \ 

393 

1  340.  Motor  centre!  of  the  brain  with  their                         ^^^| 

3.-                      ited    fracture  of  femur  pro- 

ronvotutions  expijsed                              880               ^^^| 

hj  n.  cuntcal  hall    . 

398 

341.  Motor  points  of  tbe  cerebral  cortex          888               ^^^| 
343.  Lines  lur  cerebral  localisation                    888               ^^^| 

3*                     red  in  form  by  impact  . 

396 

»•            .          br         

301) 

343.  Salivary  fistula 891                ^^H 

MJ.  Atilaiuc-'                    <•«... 

3IMI 

344.  Author's  treatment  of  salivary  Rfltula     891               ^^^| 

MS.  TbooM*'                     >re^  . 

801       346.  Scion  for  parotid  (i  stale                         .392               ^^H 

«»■»     '5 ■    i..M.-o(.l 

891 

346.  Oecipito-^tcrnnl    handkerchief    for   a                         ^^^H 

J'-                                  1  •itrat'lor     .         . 

801 

cut. throat  wouud     ....     S98               ^^^| 

Y^'                               Jging  ball*  . 

303 

347.  Sling  uf  the  nape  uf  the  neck               .     400               ^^H 

*             eiooidalbaU 

348.  Author'- intercostal  artery  needle         .     408                ^^H 

30V      34V.   Aathor'*  intercosul  arter/ couapreMor     406                ^^^| 

^H                 VOL.  L— 3 

^^^^J 

^^m 

LIST  OF  ILLUSTRATIONS   TO   VOLUME   I. 

m 

^^^^H 

raaa 

no. 

FAOa 

^^H 

Emphywma  of  tb«  entire  body    . 
Autuor'v  onoala  and  trocar  with  bftg 

4uy 

4U,  Division  uf  the  structures  tn  a  fistula 

^^^1 

in  ano 

5.^8 

^^^^^H 

for  thoniocntesiB      .... 

42D 

415.  Group  of  prolapsed  hemorrhoids 
41A.  Beotion  of  B.n  inlernal  hemorrhoid 

541 

^^H 

Tapping  thp  ohrst         .... 

420 

541 

^^H 

Trocar  for  puncturing  the  chest , 

430 

417,   Hoee  for  irrigntinK  bemorrhoidfl 

544 

^^H 

Drunago-tabe  in  the  ohcfli 

421 

418.  Raetal  obturator  fur  retaining  piles 

544 

^^H 

Rubber  draiDiigo-ttiba  prepared  . 

421 

4)9.  Homorrhuidal  truM      .... 

544 

^^^1 

Attaahfngtheduodenum  totboBtomocb 

43B 

430.  Needle  armed  with  a  thread 

&4S 

^^^B 

ryloroctomy 

438 

421.  Smith's  clamp  for  piloi 

54d^^ 

^^^H 

Diimlenum  onitfid  to  the  et^imach 

489 

422.  Cautery 

64«^^H 

^^^H 

Tying  a  Bumlt  inteatinul  wound  . 

447 

•I2:{.  Ligature  applied  tu  hemorrhoid  . 

548  V 

^^H 

Lembert'i  iotMlino  iDCnra  . 

447 

424.  Ecraseur  applied         .... 

548 

^^^l 

CoDtinaouB  Lenibert  suture 

447 

42.S.  Author's  rei^  chemise 

540 

^^^1 

Gely't  intcetino  suture 

44« 

42A.  Sacculatad  and  pyriform  hernial  tacs  . 

551 

^^H 

Glover'e  intudtine  fluture 

44S 

427.  Oomrig'B  modified  Hood  truR."     . 

555 

^^^1 

Caerny-Lpiubert  suture 

449 

428.  Inguinal     truss,     with     pui     turned 
down  so  as  to  s^iswer  for  a  femoral 

^^H 

Lembert  auturo 

449 

^^^1 

Intettioul  Bfituln          .... 

463 

buroia 

666 

^^H 

Intestinal  Siituin  with  spur  loop  , 

4A2 

430.  TruftH  for  umbilical  hernia  . 

55« 

^^H 

Diagram  or  ttrangulited  intmtinu 

46:t 

430.  Hard  rubber  irtiw  for  inguinal  hernia 

556 

^^H 

Diriding  tho  soplum  in  artifioia]  aatu 

404 

431.  Another  form  of  same  truu 

558 

^^H 

Dupnytrcn'R  enterotome 

405 

432.  Umbilionl  truss 

558 

^^H 

Sauie  applied        ..... 

466 

433.   Ring  bard  rubber  truss 

558 

^^H 

Loti't  enterotome        .... 

iM 

434.  Single  Frrneh  truss     .... 

557 

^^H 

Qross's  force)k«  for  artifloial  anus          , 

466 

435.  Chafe's  truss 

657 

^^^B 

CarroU'i  kout-tying  instrument  . 

474 

43fl.  Wutier's  faernta  instrument 

558 

^^B 

Bufbe's  eompresMr    for    hemorrhage 

437.  Author's  instrument  for  tbe  «ur«  of 

^^^^^H 

from  lb«  reotom      .... 

474 

hernia 

659 

^^B 

Trooar  and  oanula  for  tapping  the  ab- 

4S9. Author's  nee<lle 

669 

^^^^H 

domen     

470 

430.  Wire  shown  in  inguinal  canal     . 

661 

^^H 

Tapping  in  abduminal  dropsy 

480 

440.   Dowoll's  needle 

581 

^^^l 

Portion  of  the  ileum  inraginated 

481 

441.  3ae  disseuted  free  from  the  oord  . 

583 

^^H 

Intestinal  twist 

480 

443.  Sac  drawn  into  tbc  internal  ring 

56S 

^^^1 

Btranguiation  of  ilie  ileum  by  the  ap- 

443. Plicated  armngement  of  the  nook  of 

^^^^^H 

pendix  vermifuruiia 

483 

the  MM9 

588 

^^^1 

Obitruction  by  a  flbroua  band 

493 

444.  Uirect  linear  incision  orer  tbe  hernial 

^^H 

Obetruotion  by  a  band  of  inflaumatory 

tumor 

574 

^^^^^H 

lymph 

483 

44^.  First  incision,  by  transfixing  a  fold  of 

^^H 

Annular  stricture  of  the  oolon     . 

480 

intogument 

576 

^^^l 

Dsridson  ijyringv          .... 

490 

446.  Finger  seeking  for  tbe  stricture  . 

578 

^^^l 

Hydrovtatia  iujection  apparatus  . 

490 

447.  Stricture  nt  nock  of  sac       . 

578 

^^H 

View  of  left  lumbar  oolotoray      . 

5110 

448.  Cooper's  hernia  biHoury 

440.  Levis's  nntrheil  hernia  director    . 

577 

^^^1 

MaoBridr  yoke 

ft(l2 

577 

^^^1 

Bivalve  anal  speeutum 

&03 

450.  Allis's  hernia  binloury 

578 

^^H 

Trivalre  anal  ipeealum 

50.t 

451.  Spioa  of  the  groin,  to  retain  the  dress- 

^^^B 

Anal  speenlnm  with  side  oral  opening 

5o:i 

ing  after  operation  fur  homia 

579 

^^^1 

Anal  ipuculam  with  an  elongated  fe- 

4.'i3.  Anatomy  of  int^uiuHl  hornta 

585 

^^^^^H 

noftra  and  with  stylet     '. 

fi03 

453.  Direct  and  oblique  inguinal  bemias    . 

585 

^^H 

Wire  anni  ppoculum  with  stylet  . 

503 

454.   InguIniLl  somtat  hernia 

588 

^^B 

Siuja'  flpevuiuw    ..... 

604 

455.  Inguinal  «cratal  hernia,  congenital 

588 

^^B 

Hard  rubber  syringe   .... 

504 

458.  Infantile  scrotal  horoia 

587 

^^H 

Membranous  occluiinu  of  the  anu8 

505 

457.  Rncysted  hernia 

687 

^^H 

Reutum  te(minaling  at  the  top  of  the 

4.^)8.  Truss  at^usted,  inguinal  hernia  . 

690 

^^^^^1 

aaerum 

606 

459.  Truas  adjusted,  posterior  view     . 

590 

^^H 

B«stum  terminating  in  the  ragina 

'Miti 

4^ilii.  Truss  for  single  inguinal  hernia 

590 

^^H 

Partial  prolapse  of  the  reotum    . 

517 

-t(l1.  Rubber  truas,  without  dorsal  pad 

590 

^^H 

Complvto  prolapse  of  the  roctum 

517 

4112.  Rubber  truas,  double  inguinal  hernia  , 

690 

^^^H 

Uoncentrio  folds  of  a  prolapsed  rectum 

517 

ifl.l.  Truss  applied  to  inguinal  hernia 

691 

^^H 

Rectal  polypi 

Slruolure  of  an  adenoma  or  moeotu 

520 

484.  Truss  applied  to  inguinal  hernia  from 
Uie  footed  side       .... 

^^H 

591 

^^^H 

polypus  of  the  reotum 

521 

465,  Truss  applied  for  double  inguinal  her- 

^^^1 

Fibruui  ilrioture  of  the  reotum  . 

525 

nia  

591 

^^^m 

Stricture  of  tbe  rectum 

525 

4Q0.  Puupart's  ligament  and  tbe  region  of 

^^H 

CauliOuwor  epithelial   eanoer   of    tho 

femoral  hernia         .... 

598  ^^d 

^^^^^H 

reotum 

527 

48T.  Anatumy  of  femoral  hernia 

594  ^B 

^^H 

Hollow  gam  reotal  bougie  gaided  by 

408.  Femoral  hernia 

594^ 

^^^^^H 

the  finger 

528 

489.    Femoral  hernia,  truss  applied 

598 

^^H 

Rectal  bougies  with  rounded  or  blunt 

470.   Umbilical  hernia           .... 

ADO 

^^^^H 

oxtremiiiai 

639 

471.  Cork  pad  bandage  fur  hernia 

801 

^^H 

Con ioal- shaped  rectal  boogies 

5S0 

472.   Umbilical  truss 

801 

^^^1 

OIWa-iihb[>cd  rectnl  bougies 

539 

473.  Umbilical  truss  applied 

801 

^^H 

Instniuiciil  fur  rupturing  or  dilating 

474.  Side  view  of  appanlua  for  umbilioal 

^^^^^H 

a  ret'tal  •Inoturc      .... 

530 

hernia     

801 

^^^v 

Foruepa  to  dirulse  a  rootal  stricture 

530 

475.  Conoave  p»d  for  irreducible  umbilical 

^^H 

Initrument  fur  diriding  rectal  strlo- 

hamla 

803 

^^^^^H 

ture 

531 

47fi.  Tenaculum  with  detachable  handla     . 

810 

^^H           413. 

UaoBridft  yoke  appUed 

533 

477.  Palmar  fascia 

811 

J 

LtST  OF  ILLi'STRATlOI^S  TO  VOLUME  I. 


19 


UK  MM 

C7f.  SvM^fltel  pftlmftr  arob  «nd  Ita  di^t»l 

WmiobM 612 

C%,  To|Ki|[r«pbjr  of  th»  baud,— (>o»ilii>i)  of 

tlf«  f'&tmivr  srfh  Kii't  lU  bnvnrliM  .  013 
AH.  Attvarutnal  tortx,  ormr^uiJ  aoturimD. 

nf  ill*  vcalp  ....  61& 
tfL  Aft«ri»l   ctilttUilioo  of  ruwU  iu   tbu 

iMlm  uf  lite  b&fid  adI  niigerf  616   ' 

tt},  7(»«ti«  oecupyinK  a  cnintiU  \mun  AI7   ' 
m.  latrloftt*    cfiiiviiiuiiuu    uf    rsstcb   in 

ii«Ti 61S 

4U.  SnlMnuooui    vsiiuu*    angvioiDft   of   the 

a|ip«r  Up 619 

4M.  Aafaoiaooiti    vanoua   ■ogeioma   of  thfi 

lo«»r  lip 6iy 

iM.  V«DoiM  aAg«iomft  of  tho  hiui(l  619 

4IT.  fi«cttoii  of  a  rMiDiu  ikogcioiaft  630 

m.  Puw  y<»*j  b*D«tttb  ft  nvTui  621 
IM.  Tyt&c  a  Biif  IU  wlib  ft  pin  aad  duubla 

Itnlur* 621   1 

IM,  DottCle    UgatBT*    dbmmI    nnder     the 

wmwma 631 

III.  Tb«  ■uWiii»ti«(tiit  ll^aiure  kppUod  623 
IIB.  Bri'                       '«  ligmfarc  appUc*]  to 

41.  1  imvui  623 
ML  Thm    io»i''     •iivi<U>il    and    itotion    of 

mmwMM  U«il 623 

4M>.  T«»o«s  ftogvioniA  of  tbf«  ficf  623 

A.  Aii<«iuDiKluuii  tumur  uf  tlif  lip  .  623 

IM.  Vui«o*«  dl«ciMO  of  tbo  vkpbcnn  magna  633 
tfT*  Variwi   aUte  uf   eu|»«rfioial    veilU  uf 

Iba  abdomau 632 

in*  LMciCaUinat  fHWitiro  of  «  va'iD,  Mbnw- 

iof  Iba  nnacjual  ibickanlng  of  iU 

valb t'i\ 

tft.  Tariaoaa  eDotlitinn  uf  tbe  tnpbeoa  to- 

•artta 636 

MflL  KlMtiA  ■UNtklng  appli«d  .63(1 

Mt,  CWtie  •Cooltiog  iaoluding  tba  eutlro 

Unb 637 

M.  lataffnal    mat    4tri(|l^(l.    rxtcrnal   ooa 

aabrukan           .....  ftStt 

MS*  farma  of  Incion]  woonds  of  arterim  .  640 

Mi.  CbktA<atir<a  M  arcb  of  Ibo  aorta        .  ft43 

M*.  (^kiftmXioQ  uf  Ibv  bracbUI  artfry      .  644 
MA.  MUnwipii      appoarance   of    artarial 

albcnu* 644 

M7.  Vaalfarm  aii«iin*iu,  witb  ImucIIid  648 
MA.  Wwlalail  aaearam  of  the  arob  of  tb« 

aofM 648 

Mf.  An««n»nMl  lac  rain«»ting  »i  the  three 

ianie*  i>f  iti«  nrtfir;  649 
lit.  8atf  fonn#ii  of  the  middle  and  exloroal 

vt»i»  of  the  tfmqI    ....  649 

IIU  Tba  tat«raal  anri  middl«  ooata  hrokoa  649 

MS.  AD«iiri»iiial  mo  which  hat*  burst  66LI 
kIS.  Rut*(ur«  uf  the  •««  of  «aeuruiu  aud 

lonaaAion  of  •erond  660 

ftlA.  Pofditaal  Meeifurtn  aufluriifn                 .  661 

IIAu  FasLlonD  aDcuri'tn  o(  the  aurta  .  661 
ftl6.  Gbaotntrio  dvpociUoa  of  Ibe  laynre  of 

•Will Ml 

HTr  0»llat«r»l  fliroalattim  after  lif^Miirc  uf 

Ibafaai&m] 664 

Ml.  Ilaalar'iy   Bnador't,   and    Wurdrop'i 

«p«Tmtiooi  .....  669 
$!•.  MfAorinl  lAumiqoet  .  .671 
m,  BtltUkchain  ebuap                                .672 

ni.  Oarl***  •oapreator       ....  678 

iSt.  (kru'f  Areolar  eonpTDaBor  .  672 

kSI.  Watimn''  weight  eompraavor  673 
IS4..  Qarrilre'*  oooipreaaor  at  modib«4  by 

Otbboaa 673 

Mlu  Briililda  aunprcaior     ....  073 

Ml  DUMCliBjc  as««Ham    ....  680 

KT.  iHiBWfiatf  aoaarUm  uf  Ibo  aorta        .  660 

m.  Bufbcr'a  aat 6S2 


630. 


649. 
660. 


667. 
668. 

669. 
6<t0. 
661. 


666. 


671, 


rAoa 
Trftumatio    (eireuraioribed)   aaeuriiui 

in  the  palm  uf  the  hiind  683 
Traumatic    (Rirciiiuscribvdj    aneuriim 

of  tbo  ra«lUl  artery  663 

DirAol  anouri-m,  Mf  Kneuriama]  rarlx  .  684 

Intormrtlidte  ur  varJouao  anuuritiu       .  684 

AneiirUui  of  the  arcb  of  the  anrtit       .  687 
Diagram  u\  ligatioD  uf  \m  aneuriiiiii  of 

thn  innomiiiaic         ....  096 
iDtraorbttal  anourifltn                     .          .710 

Tntnu>rbiLil  Aneurum  by  anA«t«tuioa)i  .  711 

Aoi'iiriaui  of  auKa  near  iU  bifuroation  719 

Abdominal  aneunim   ....  719 

Scalpel 735 

Furoepf 735 

Tenaculum 736 

Grooved  director          ....  736 

Retractor 735 

Eywl  probe 736 

Tuurniquel 735 

Cooper's  anounsmnl  ntedle           .  736 

Parrish's  aneuriimal  needle         .         .  785 
Fing«rf    loarobing    for   tbo   TMCular 

groove 736 

Inouion  for  ligation     ....  736 
Retractors  holding  oaide  tbe  sidai  of 

the  inaittion 737 

DUlvion  of  the  Kbenth         .         .         .  737 

Tbc  ivndid  nod  ill  brancbei  eipoaed  .  741 
Linet  of  inci.'<ion  for  tht*  ligntion  of  the 

arteriea  of  the  ueek                    .  743 
Sidui  of  the  wound  held  uunder  by  re- 

trni'tors 743 

Collateral  circulation  after  ligature  of 

the  oomiDon  carotid                  .  743 
Analomicnl  cotopunenix  of  tbe  nipa- 

rtor  cervical  triiioi;le                 .  749 

Rclatlona  of  tbe  lingual  ariery    .  761 
Paetal,  oceiptta.!,  and  tetn|K>ral  artariea 

exposed 764 

Anatomy  id'  Fuholavian  region     .         ,  757 

Li^iition  uf  the  auhclavian  artery         .  769 
CollntemI  eiroalatioo  uClor  ligalioD  of 

tbe  subclavian  ....  761 
AnaUimy  of  the  pectoral  region  .  764 
tuterpcotoral  fascia  ....  766 
Deep  pectoral  or  true  axillary  faaeia  ,  766 
t^ur^ioal  relatiuoi  of  the  axillary  ar- 
tery            .767 

Surgical  relations  of  tbc  axillary  ar- 
tery            768 

Line  of  tbe  axillary  artery  769 
InriKioa  over  axillary  artery       .  769 
LigHtiuD  uf  Ihe  Axillary                 .          .  776 
Brachial  artery  encircled  by  the  liga- 
ture           771 

Ligation  of  the  brachial  artery  at  tba 

mtd'llo  and  lower  tbirda  .  773 

fiorgical  anatomy  of  the  forearm         .  773 

Limv  of  the  radial  aud  uhiar  arteriea  773 
Incision  for  the  ligation  of  the  radial 

artery  at  il»  upper  third  773 

Ligation  of  the  rattitil  at  itx  lower  third  774 

Ligation  of  tbe  ra<liul  at  ilj«  lower  third  T74 
Ligation  uf  the  radial  and  ulnar  arte- 

rios 774 

Ligntion  of  the  radial  at  tbe  root  of 

the  thumb 776 

AnaJtomoii*  between   the  radial  and 

ulnar  recurrent  artcrie*  .  .  .  776 
Author'!  rolnictor  for  holding  aeida 
the  peritoneum  tluring  tbe  opera- 
tion upon  the  iliae  arteries  .  777 
Peritoneum  pUAhcl  u|>  and  Ihe  exter- 
nal iltnc  artery  rmuicd  ou  tbe  liga- 
ture          .777 

Oloteal  aud  iwhlAtio  arterlM       .        .  779 


LIST  OF  ILLCSTRATJONS  TO  VOLUME  I. 


no. 

583. 


684. 


fiSS. 


601. 


600. 


6U. 


Relation  of  the  common,  eKternal,  uid 

internal  iliac  nrtories  tu  their  uo- 

compan^iiig  reins   ....   .780 
Collaienil  oirculntinn  tifter  ligatino  of 

the  comtDon  iliac  artery  .         . 
Aoatomy  of  Scarpa's  triaogte 
Fmiioral  arterj  in  Hanter'e  nanal 
Ligaljun  of  the  feniDrnt  artery  at  the 

apex  of  Scarpa's  triangle        .         .     786 
Ligation  nf  the  r«mi»rRl  arterjr  in  the 

ap<ini*unittc  canal 
Ligation  of  the  pupllteal 
t'oplitcal  artery  Gxposed 
AoatuDiy  \)t  the  po»teriur  tibial  artery 
Ligation  of  the  pusturlor  tibial  at  iti 

upper  third      .         -         .         .  . 

Ligation  of  the  poFterior  tibial  abore 

the  ankle         .... 
R^lation  of  the  anterior  tibial  artery 

to  the  mui<cle»  uf  the  leg 
Line  showing  the  coureo  of  the  ante- 
rior tihial  in  thv  leg  ...     792 
Ligation  of  the  anterior  tibial  at  tba 

lower  third  of  the  limb   .         .         .793 
Incuton    fur   ligation  of  the  dorulia 

pedis        ..... 
Incomplete  fractaro  of  the  radius 
Comtuiuuted  fracture  . 
Compound  oomminut«d  fracture  of  lb* 

leg 787 

Impacted  fraoturc  of  the  neck  of  the 

rouiur 

Oblique  fnucure  .... 

Trnndvcrflfi  fr&cturo     . 

Epipby»&al  frAvture     . 

Lnngitudinnl  fraoturc 

Angular  dijtplaoentent 

Rntntory  difplaoeroirnt 

DiapositioD  of  lbs  blood  dft«r  a  frae- 

ture 802 

SpinJlo-sbnpcd  appearance  of  the  re- 
parative material     ....     8QS 
External  and  internal  nallus  .     803 

Pofition  of  the  reparative  material  in 

a  fracture  with  nrerlapiiing     .  803 

EslabUihment  of  the  nicdullnrr  canal     804 
Traniportjttion    of  a  |mtient    upun  a 

settee 810 

Fracture-bedstead  made  from  an  ordi- 
nary bedateatl 
Jcnkfl't  rrncluro-bed    . 
nindon'board  splint  . 
Pcrfurateil  tin  and  sine  ipUnts    . 
Wire  Bplinta        .... 
Ahl'ii  fult  fplinta 
Wooden  *tats  pasteti  tu  ■heopfkln 
ApparatDS    fur    rolling    pluter    bui- 

dagea 

Von  Uruns'i  cutting  pUer*  . 
Bran-bag      ..... 
Fracture- cradle   for   supporting    Iha 

bedclnihing      .... 
Ununited  fracture,  with   rounding 

frngmenta        .... 
Ends   of    an    ununited    fraotore   eon- 

nectod  by  fibrous  tlasuc  . 
Tnunitwl  fracture  liuiulaling  a  ball- 

aud-aovket  joint 
Ununited  frauture  united  by  callns 
Smith's  afuiaratus  for  ununited  frao* 

Lure  of  the  thigh 
Smith's  apparatus  for  ununited  frae- 

tur«  below  the  knee 
Humerus  trentw]  by  Physiok  for  on- 

uDile<t  fnuture         .  , 

DiefTenbaoh's  drill 
Awl-shapod  drill 


no. 
fi:i4. 


638. 


643. 


649. 


6d0. 


6&7. 
658. 


I     A?. 


680. 


Gimlet  for  pinning  together  the  frag- 
ments       827 

Hamilton's  bone-drill  .         .  S37 

Honedrill    ......     K28 

Overlapping  of  the  ends  of  a  broken 

bono 847 

Angular    union  of  a  (^mature  of  the 

femur 847 

Lower  fragment  of  the  femur  rotated 

outward  ......     847 

Pefonued    union   of    the   radius   and 

ulna 848 

The  same  corrected  instantaneously  .  848 
Splitit  pluood  on  the  eunoave  side  of  a 

ourre S48 

Splint  placed  on  the  eonvez  side  of  a 

curve 848 

Bone-drilling  maohine         .         .  849 

Adams  saw  for  subcutaneous  division 

of  the  thigh- Imne  ....  849 
Radius  and  ulna  blendod  by  callus  ,  SM 
Redundant  callos  ....  B&I 
Exuberant  callus  f<j|lowiug  a  gunshot 

fracture 8dl 

Foot-drop  from  pressure  by  callus  on 

the  {Msniiieal  nn-ve  ....  H&2 
Fracture  of  the  spinous  prooess  and 

lamina  B64 

Comminuted  fracture  of  the  vertebne  &A6 
Fracture  of  the  odontoid  process  689 

Frticturo  of  the  odouloid  procoat  K09 

Mt^rriiT  iTathvter  ....      8TI 

Double  catheter 871 

Appearance  after  recovery  fniiu  au  ox- 

teusivo  fracture  of  the  hones  of  the 

face 876 

Screw  elevator 878 

Franture  through  the  body  of  the  infe- 
rior maxilla S80 

Double  fracture  of  the  inferior  maxilla     B80 

Splint  vui  out 88X 

Cup  fur  I  he  jaw 883 

llnrton's   bitndage  for  fracture  of  the 

inferiur  maxilla  ....  883 
GibHon's  bandage  for  fractura  of  the 

lower  jaw 88S 

Qnrr«tffun'ii  bandage  for  fracture  of  the 

lower  jaw  .....  883 
Hamilton's  bandage  for  fracture  of  the 

lower  jaw  .....      683 

French  apparatus  fur  fracture  of  the 

lower  jaw 884 

Crossed   of  the   angle  of  the  jaw   fur 

fructure   through   the  neck  of  the 

condyle 884 

GunningS  interdental  splint  .  .  885 
Gunning'?  interdental  splint  .  .  885 
Gunniug'p  intf?rdentu.l  Hptint  applied  .  8K5 
Kingslvy's  inIrnU>n(a)  n)dint  .  .  SH6 
Bean's  interdental  splint  .  686 

Bean's  »plinl  applied  ....  886 
Fracture  of  a  rib  at  its  vertebral  and 

alao  at  its  sternal  extremity  .  ,  89S 
Fracture  of  ribti,  with  bridge*  of  bone  893 
Adhesive  strips  a]>plied  894 

Double  T  of  the  chest  .         .         .804 

Fracture  of  the  sternum  .     H97 

Oblique  fracture  through  the  middle 

of  the  clavicle  .  .  .  .900 
Fracture  at  the  acromi&I   end   of  the 

olaviole 900 

Poaitlon  of  fragmrata  in  fraetare  of 

the  clavicle 9UI 

Fracture  of  clavicle   internal   to  the 

ooraoo-olnvicular  ligament  ,     903 

Mayor's     handken^hief    drcaaing    for 

fracture  of  the  oluviolu   .         .         ,     004 


LiST  OF  ILLVSTRATtONS  TO  VOLUME  I. 


21 


n»  rtam 

IM,  Vjiiium't  dr«MlAg  for  fruluro  of  the 

^*viol« 904 

Mlw  M««««'fl  Sgon-uf-cifht  of  tbo  elbow 

far  fim«tur*  of  th«  eUviole  M6 

Mh  IC«or«*e  flpi^*'*'^ "'8'*^  ^'^  '^^  elbow. 

MUrior  view 1>U6 

MX.  Sa^re^e  dnweiog  for  fnMtared  olaviclci 

pseterior  view  ....     900 

Iti.  S^^iw**  iftraMUig  for  fraotttred  oIatioI*, 

ABtenor  view 906 

Wf.  AxUI»r7  pvl 907 

4M.  Asillarj  pad  teeored  bjr  ib*  Brit  roller 

of  OmauII 9M7 

Ml.  Tb«  PMxmd  fuller  of  Des^ult  .     90? 

m.  The  third  roller  of  Dm»uU  .        .     90ft 

IBO.  FoK**  ring,  fling',  ead  ]im1   .  908 

W4.  Fr«ol  rifw  of  Fox'h  aii|mr&tti«     .  908 

HX  ^»^'  -  :  ^  .,(■  poj,',  anparfttui  .  908 
IN.  Pk<i  i  fftr»p  of  Lurifi'ft  clar- 

.         ..  !■.  .  .909 

WT,  Frt«i  vUw  uf   I(«vLi*i  ■ppfuntuB  «d- 

jitflod  to  ft  iifttteul  .  .909 

IMw  Poetvrior   ri«w    i<f    I/r-vio'*   apparatiu 

■4}««t*J  iu  «  putietit  910 

M.  ^Mtttflar  eight  for  frMturc<J  deride  .  910 
fM.  PTMoUire  of  tlio  puptftrior  angle  of  iha 

e^fulft 91S 

101.  TfWwnvM  fracture  through  the  body  912 
TVS.  Ftaotafttof  Ikv  ecromluD  pHK-e^a  914 

TIX  Vnatan  of  lh«  oomooid  prt>oew  of  the 

eneynU Did 

lit.  FncAar*  of  the  eoreeoid  .910 

NS.  Fra«t«r*  of  the  oeck  of  the  tcepuU  .  916 
Ifi.  ISuIlM*  fnutture  of  iho  glvooid  oerity 

of  thvMwpaU  .917 

T07.  Fnetiira  through  the  anslOBiicsl  nock 

of  Lb«  haiucrui  ....  919 
701.  Ijilr»-ea|Mwliir  fraoture  of  tbo  neck  uf 

%hm  hutavrui 919 

TOO.  Ijibact^d    lutra-«ep4ular   fracture   of 

Ui»  huiupruB 919 

fie.  Ineooipl^te  *<nfttratioo  of  the  epipbyeiB 

o!     '  11-        .        .         .        .     921 

711.  fr»  ^h  tbe  isrgtoal  neck  of 

v.- .^i 922 

712.  Fnetare  Ihrougb  the  eurgical  neok  of 

the  hvmtTiu 9SS 

IIS.  AaUior**  tnismol  angular  splint  .     924 

714.  Cap  fur  (he  fbuuldrr  and  the  arm  .  924 
III.  DrvaUDg   for  fntt-ture  cif  the  fiargioal 

mmk  of  tbe  bDmernii  ,     026 

TlO.  Arm  h)>ut)(l  t"  (he  body,  thv  latlef  ooa- 

«!.  '   inner  iiphtil  .     926 

117.  Itt-^  l<^wcr  itiird  of  tbe  ha- 

!^. , ..  ,  ■■..:.  »verlapping  .     936 

71^  Paral,**ir  uf  tha  asteA*or*of  the  handf 

Of  wri»t-dro( 927 

no.  Angular,  conoare,  and  ch'jrt  fltnugbt 

epIiDt* 037 

730.  PreaMDg  fuc  fraoture  of  the  ahaH  uf  the 

b«merae 928 

ftl.  Apparain?  fnr  wri«i-dr<ip  applied  928 

7X3.  iittf'  -  I  fraeturtt     .  .029 

7X1.  Aut  r  angular  fplint .  9:iO 

7X4.   Pu-a».. ;^>*(>ir   Lmugh      .  .  .      930 

TXft.  Trftniveti*'  and  icrtical  Iractare  of  the 

oiT'lyl'^-*  'T  the  buQieriif  ,  ,  930 
nt^  ft-*  •   internal  cundylu  .     951 

TJT.  Ffj  v-'i  tit**  <.>xt«rnal  condyle 

:i     .1..    l....uvtU*  .  .  .932 

7X0.  Frmrtar*  of  rhe  internal  rplc<mdyl«  932 
7X0.  Vf%c'.'iT9  of  the  external  condyle,  with 

^'  placeinoDi  .        .  9;13 

7M.  8^  .  934 

7X1-  AnUri->i    iiiij|;ul«r  tplinlK  of  different 

nagle*  9.14 

nX.  AilldttUied  aiUerior  anguUr  cpllnl  934 


737. 


738. 
T39. 


742. 


743. 


744. 


763. 


7&«. 


773. 


Paqi 
Anterior  angular  splint,  with  a  6tro- 

meyvr  lorrw 934 

Obttut*    angular     troiigh-ahapul    felt 

«pltnt 936 

RocUiugular  trough-ibaped  felt  epHut  93d 
Lower   fraginonu   uf    forearm   drawn 

partially  botwevD  lbs  upper  nnpi  939 

Orerliipping  ut   Ihv   uppvr   and    lowor 

fragments  of  furoiirtn  .  .  .  939 
Lateral  di^plucuuieot  ....  939 
Fracture   ilrt*58iDg   fur   txith   bonM  of 

the  forearm 940 

Fracture  at  the  middle  of  the  radiue  .  942 
TraoflTcree  fraoture  of  the  articuliiting 

extremity  of  the  reditu  .  .     946 

Tmnxveree  Fraeturo  uf  the  lower  end 

of  tho   nulius    and   of  the  fitylnid 

prooc^a  of  tbe  uinn  .         .        .     946 

Fracture  of  tbe  styloid  prooeii  of  the 

railiiia 946 

Comminuted  fracturf  of  the  carpal  ex- 
tremity of  the  radiuM  .  .  945 
Comminuted  fracture  uf  the  radius  946 
Fracture  dewrlbed  by  Bnrtun  946 
Silrer-fork  deformity  of  Velpeau  .  946 
Fraoture  of  the  iitylnid  proccw  i»f  tho 

radiui  and  uf  the  ulna,  with  great 

abduotiuD  of  the  band  .    947 

Deformity  after  fraoture  of  the  ctylold 

proeeis  of  the  radio*  ...  947 
DroMing  for  fraoture*  at  the  lower  end 

of  the  ra«liufl 948 

N£Iaton  wpliut  npplied         .  .     949 

Board  cut  to  c^tnfurm  to  the  outlino  of 

I  he  r<<rearm 960 

Bond's  splint  fur  fracture  at  the  lower 

end  of  tbo  radius  ....  960 
Shape  of  Ilayi'e  aplint         .  .960 

A  view  of  Hoye'e  modiQcatioa  of  Bond's 

splint 961 

CooverS  splint  for  fraoture  at  the  lower 

end  of  tbe  radius  ....  961 
Levii'fl  splint  for  Collee's  fracture  .  061 
Oblique  fracture  through  tbo  base  of 

tbe  olecranon 963 

Frauturc  thntitgh  the  baie  uf  the  olec- 
ranon pruco«»  .....    963 
Fraoture  of  tbe  olecranon  pruoeu,  with 

ligaratittoui  union  ....  964 
Adhesirc   plaster   securing    the   oleo- 

rnnon  process  in  position  .  .  064 
Dressing  with  $Iigbi  flexion  964 

Drm^ing  with  full  exteniiicn         .  .     965 

Sir  Astle.v  Cooper's  dressiug  .     966 

Uamillon's  dressing  ....  966 
Fraotun-  of  the  t^nn^noid  process  .     966 

Spliut  for  fraoture  of  tbe  onrpus  and 

melacurpus 064 

Splints  fxr  fracture  uf  the  phalange*  .  961 
Fracture  of  tbo  ilium  ....  066 
Fracture  of  cbo  nimi  of  the  pubis  .  066 
Fracture  of  tho  ramus  of  tho  ischium  967 
Frauturv  of  tho  aoetuhutum  and  of  the 

ramus  of  tbe  i.-whium  .        .    96S 

Huad  of  tbu  fomur  driven   into  the 

pelvis 073 

Femur  at  middle  life  ....  973 
Femur  in  old  age  ....  973 
Complete  intra-caf>eular  fraoture  .     973 

Oblique  Jctm-capsubir  fracture  .  .  973 
ImpAoted  fracture,  intra-capeular  974 

Neck  uf  femur  absorbed  after  intra- 

oaii«ular  fracture  ....  974 
Dianlooeiaent       following        fraeturo 

through  the  neck  of  the  femur  076 

Fascia  lata  in  fracture  of  the  nock  of 

the  femur 976 


^^m           22                              LIST  OF  ILLUSTRATIONS  TO  VOLUME  I.                                        | 

^^^^1 

MOt 

no. 

raaa 

^^H             783.  Prof.  U.  II.  Smith**  owe  of  mpposcfl 

fl27. 

Hodge's  splint  applied                   .         .   100A 

^^^^1                           bony  union  after  ud  iatra-oap^ular 

S38. 

Unrtsbome's  fpliut      ....   ItiOO 

^^^^1                           frivoturt} 

977 

829. 

Hartahorne'i*  anliiil  applie<l          .         .  1000 

^^^^1              783.  Honile  ntntphy  of  the  nock  ot  the  fomur 

978 

830. 

Homor'9  modincation  of  Fhysiok'e  and 

^^^^B             764.  Lig«tuvoLoa«  anittn  of  intra- capsular 

Desault's  splint        ....  1007 

^^^H                           fracture 

979 

831. 

Homer'a  drc-^ffiti);  applio)]    .                  .  11)07 

^^^^1             785.  Limb  placed  ov«r  a  Hoobla  inelixied 

fi.13. 

Gurdou  Bu<-k's  dr«wHinif  npplio'l .          .   lOO.'l 

^^^^1                           plane  formed  hy  pillows  . 

980 

633. 

Gibson's  stDgle  inclined  plunc     .         .  1008 
Drewing  for  fraoture  of  the  thigh  in  a 

^^^H            789.  Fracture  in  the  oounie  of  th«  inter- 

834. 

^^^^^B                             troebontoria  lintw     .... 

980 

ohild                                                     .  1010 

^^^^B             787.  Trantrerso  fracture      .... 

980 

es&. 

Fracture  tbroujfh  the  epiphysis  uf  the                    1 

^^^H             7S8.  Comminuted  extra-eivpiular  fracture  . 

081 

femur,  with  irregutnr  surfnee           .  1010 

^^^H              789.  Impact«d  fraoture  of  tho  nock  of  tbtt 
^^^^1                           famur 

836. 

FraL'ture   tlirough  the  epiphyaift,  sepa-                    , 

981 

nition  smooth           ....  1010         1 

^^^^H              700.  BxomiV4<  callus  folluwing  ao  uuunitwl 

887. 

Packard's  bracketed  splint .                  ,1013         1 

^^^^H                              extra-eapHiiliir  frat-turo    . 

98d 

83R. 

Urackotetl    eitenM'»Ti    splint   for  com- 

^^^^1              7dt.  Rectundant  ca1tu.i  in  an  ununited  ex- 

pound  fracture  uf  the  lliigh              .  1013 

^^^H                           tra-cnpisular  fractura 

983 

830. 

(^>mminuted    fraoture  uf  the   patella. 

^^^^B              703.  Frncfuro  of  the  epiphysis  of  llic  tro- 

also  traosvane  fraoture  of   the  pa- 

^^^^^K                            ohanler   uajor,  with   a  fracture  of 

tella  united  by  fibrous  tissue     .         .  1<I13 

^^^^H                         the  condyles 

986 

840. 

Separation   of  tbo  fragments  of  the 

^^^^B              703,  Displaovment  of  the  otipfir  fragment 
^^^^1                           of  the  femur  in  a  fracture  at  the 

patella  by  tbo  ootion  of  the  <|ua«lri- 

eepe  muscle        .....   1013 

^^^^1                            uppvr               

990 

841. 

Depression  in  front  of  ihv  knee  .        .  1014 

^^^^H              794.  Defumiiii   onion  of  a  fraoture  at  the 

842. 

Author's  splint  for  fractured  paUlIu    .  1016 

^^^^H                             upper  third  of  the  femur 

990 

843. 

Author's  splint  applied         .                   .1016 

^^^H              79d.  Frooturi)  of  tbo  femur  at  the  middle 

844. 

Hamilton's  f<plint  for  fractured  patella 

^^^1                                           

901 

applied 1U17 

^^^^B              7M.  Diagram  illuitrating  thesuppoeed  dia. 

846. 

Doraey's  splint  for  frocturol  patella    .   1020 

^^^^B                         placement  uf  tbo  lower  fragment  of 

846. 

Burges'i   apparatus  for  fra«lur«d    pa- 

^^^^H                           the  fomur 

Oiil 

tella 1020 

^^H               797,  79S.  UprighU  fur  pulley      . 

90S 

847. 

Lausdale's  apparatus   for  fkiMture  of 

^^^H             799.  Short  strip  for  fastening  the  foot-board 

tbeiMUclla 1021 

849.  Boisnot's  apparatus  for  fractured 

^^^^H                              to  l)\e  Innp  ttxtending  Itand 

9oa 

848. 

^^^^1              800.  Extenntuii  nppcimius  ready  U>  be  nu- 

patella 1021 

^^M                           plied 

903 

850. 

Hartsborne's  apparatos                        .  1021 

^^^^1              601.  Extension   apparatoii   applied   to   the 

H61. 

Gerdy's  drewing 1021 

^^^^B                               

994 

852. 

Sir  Astley  Cooper's  dressing  for  frac- 

^^^H             802.  Drc8«ingforfrat)tureof theshaftof Ifao 

tured  patella 1023 

^^^^H                                 ft^mur       ...... 

994 

853. 

Levis's  apparatus         ....   1033 
Malgaigne^s  books       ....  1033 

^^^^B              803.  Levix'ioxtendinK  appnralns 

905 

654. 

^^^H              804.  FriMture  itl  the  upper  third  dreesed  on 

865. 

Fracture  at  tbo  npper  extremity  of  the 

^^^^^                             a  (Itiiihlfl  inrlincd  pUno 

906 

tibia  and  fibula          ....  1U24 

^^^^B               Mb.  Mulnlvrc's  splint         .... 

098 

856. 

Anterior  angulur  dofonuity  und  over- 

^^^^B             808,  Molntvrv's  iplint  applied,  a<  modified 

lapping  following  fracture                  .  1026 

^^^^^B                                    by  Lintnu           ..... 

997 

fift7. 

Beyer's   dressing  for  fracture  of  tho 

^^^H              807.  N.  R.  Smith's  tmterior  wire  tulint 
^^^H              808.  Limb  iu«iton<led  hy  the  anterior  splint 
^^^H                            of  N.  It.  Hmtth        .... 

997 

bones  uf  tho  leg                                      .1028 

858. 

Fraoture-box  with  hingM  sides  .        .  1038 

998 

859. 

Fracture  of  the  log  dreA*c-d  with  tho 

^^^^m               809.  ilp[>ariiluit  appli^i  for  fracture  at  the 

fravture-b(tx 1037 

^^^^B                            u|«|ier  ihini  uf  tho  thigh 

008 

860. 

Fracture  of  the  leg  treated  by  the  box 

^^^^B              810.  rpright  «r  Jlanchioit  .... 
^^^^B              811.  3inkiii|;     cxteuPion    for    the     plaster 

009 

and  Huspenstou  apparatus                   .  1028 

861. 

Salter's  cradle 1028 

^^^^H                                                  

990 

862. 

Fracture  of  the  bonee  of  the  leg  dressed 

^^^^B              8I4I.  Oblif^ue   fmctura    imme<)intely   above 

by  extension  in  the  fracture*box        .  1039 

^^^^H                              tliv  fdtxlylus  of  the  fomur 

1000 

683. 

Adhosire  ptiisten  applied  to  the  heel 

^^^H             81S.  Upiter  fragox^nt  In  rh>Dt  uf  the  eon- 
^^^^B                              tlyh-M  of  the  fouiur  .... 

nnd  in»tvp 1039 

1000 

664. 

Neill's  mtidcof  applying  oxtcnttion  and 

^^^^1              814.  Impiict«<<l  fracture  shove  the  oondytea 

oountor-extension      ....   1020 

^^^^H                                th(t  fvmur 

1000 

865. 

Neill's  long  fraoture-box  for  treatment 

^^^^^m             S16.  Frotfturu  of  the  vxti'mni  c«>ndyle 

1001 

of  onmpound  fractures  of  the  1^  with 

^^^^B              810.  Lfouhir  inolineil  nianeof  Bell,  properly 

overlapping 10SV 

1003 

866. 

Splint  fur  treating  frnoiurfof  the  honefl 

^^^H             817.  Amoffhury's    doable    inoUned    pluo 

of  the  leg  in  tho  IVtt  po^iliini  .          .    IU30 
fiinder»'-bou.rd    uplinl    for  fniclure  of 

^^^H                         splini 

1003 

607. 

^^^^B              818.  Amef^bury'i*  *|'linl  applied  . 

1003 

the  leg 1030 

^^^^H               819.  Llvton')(  Aplint  and  junk-bn^ 

I0H3 

86«. 

Liston's  Mclntyre  splint  applied          .   Itl31 

^^^^B              830.  hifUm'f  fiplint  appliM 

1003 

809. 

Perforated  tin  upliot    ....  1031 

^^^^H               831,   BnTfr'a  i=|ilint  nnpll**'! 

1O04 

870. 

Malgnigne'f  njiparatus  for  oblique  frao- 

^^^^1             831.  Application  of  tlie  t^cultttiufl  bandage  . 

1004 

ture  of  tbr  let;  tipplied       .         .         .  IUSI 

^^^^1              823.  DreautCM  apparatus  npplicd 

1004 

871. 

Frnctare  of  thr  ihnft  of  the  tibia         .   1033 

^^^^fl               83i.  Hntohinvm's  mtKlifiaattnaof  rbyiiiok's 

872. 

Fractured   mallooH    and  lower  end  of 

^^^^B                                

I00& 

the  tibia 1033 

^^^^H               836.  Phyiiok'ii  nnd   HiitohiniHin'M  moilifloii- 

H7:i. 

Bavarian  iuimovnhio  ftplint           .         ■    HCU 

^^^^B                              tioB  of  Desnult'*  splint  applied 

lOOfr 

874. 

Articular  Rurfaee  for  the  lulrngaluf      .   1035 

^^^B             836.  Hodge's  attaobmoot  lo  Pbysiok's  long 

875. 

Fraoture  at  thv  lower  fifth  ul  the  fibula, 

^^^K^^                  spUnl 

1005 

■ 

with  the  atLendaut  deformity    .         .   1036 

<|iL  Prfirmitj  ftfUr  »  bwUj-traatod  Pott's 

fnetur* 10»7  < 

>n.  Dwpajtna  iFpliot  tpplied    .  .  1037 

Sm  BpuM  for  NUpport  of  the  Mikl«  aftflr 

bmtUofm  with  deformity     .  .  1038 

kkDnt««]   frmctar*  of  tbv  poft-i** 
Incftloid  portion  of  tb«  oi  oJois       ,  1042 
Wl  Dwtbl*     ugiiUr     or     Pntt't     ■pHot, 

BfMlilled  f^  fractare  of  cftlcftDoam   .  1043 
M).  Ilaar«'«     nodiflcMion    of    Thillftje's 

af»p*«mltu  for  frm«lar«  of  ealcftneum   1044 
HI.  MoaroV  4r«Hiiig  for  tnniun  of  the  oc 

lOH 

Mk.  Om*oybytt»,  from  oitoitif    .  .  lO&O 

lU.  Ckrioa  or  ak«r  of  the  tibim  .1051 

fiilrtff  probtt 1D5.1 

M.  AvtberW  tpirml  wire  probe   .  .  1053 

MT.  0»M*  fo'  rwooviog  oariuiu  boD«        .   10&4 
•M.  lioe^  for«cp»      .        .  .   li)&4 

MS.  BdD*  eeraper 10&4 

•  Mrsfer IDM 

mU  Bflrr-bMd  drill 1064 

AUbmb  In  the  hentl  of  the  tihU  .         .  \U&b 
i9S.  Di»Ui  <>f  the  vatire  bnoiflrnf  from  ot- 

tonmjditM ID&7 

WL  6alfn*le  of  the  femnr  .  ID&O 

IM.  Mvrosle  of  the  fenvri  with  irregnlftr 

peHoeteftl  defXMiU     ....  1050 
C^liDdncal  ■c'quMtrum  from  the  femnr, 
foUtmiof  RinpatiaiuD                             ,   1094 
SV7.  PjrI&adrieaJ  »equ«e(ruu)  fruiD  tbofomttr  10ft4  ' 
.  BuBeitniia  inrntfi  by  the  entire  di- 
•phTnU  of  the  llbU  lurroanded  by 
new  bone 1066 


PRINCIPLES    AND    PRACTICE 


OK 


SUEGERY. 


CHAPTER  r 


SURGICAL   DIAGNOSIS. 

i|,fHl.a98P60din^ly  crude  and  orroncous  eonooption  Avhich  i-egards 
flirjp*ry  wttf^WM- liandicnif^,  or  as  an  art  restricted  to  the  treiiltnonl  of 
extL'tiial  di<»ea«e.  Tt  will  never  l)e  possible  to  dniw  the  lines  which  tteparalo 
llii'*  'if pannient  of  Bcientitic  knowledge  from  thut  ol'  medicine:  the  two  are 
ill  •■  one,  and  ail  atiemptK  to  divorce  Ihem  detract  IVom  both  the 

dii.  i  the  power  of  tin.'  Hur^eon. 

Tht^  suiresstui  n»nnngeinont  ofdiHoa?*o  preKuppo^es  it«  distinct  rocoe:nition. 
Without  i*iicb  antecedent  knowledge  the  practitioner  in  not  only  incompetent 
loadmini'tter  to  the  necewiilies  of  his  patienl,  hut  is  also  liable  to  commit  ir- 
n»panitl<*  mistchiel'.  To  determine  with  Certainly  the  natui-e  of  :i  malady  by 
•tripping  away  alt  disguif*e8,  involves  in  many  inBtaiices  well-trained  habits 
ftf  olfc*on'ntion  and  an  enlightened  judgment.  It  is  ray  denign,  therefore, 
nn  entering  upon  this  work,  to  devote  a  few  pages  to  the  subject  of  surgical 
io«is. 
Anatomy,  physiology,  pathology,  organic  chemistry,  and  physic*  form  the 
ground-work  of  diagnoHis.  For  the  proper  interjiretation  nf  morbid  [)ho- 
n<«iietia  the  Bense.s  must  Im3  carcfuUv  e*incated  and  the  mind  ii*aincd  to 
prrriM?  logical  methodja  of  thought.  Yhere  is  a  very  great  diflerence  in  the 
rapHJiy  with  which  different  men,  of  unqucHtioncd  surgical  ability,  form 
til  _  iicuts  on  the  nature  of  disinise  or  ii»Jury.     Thei*e  are  some  who 

n-r  (  conclusions  with  a  celerity  which  rcHembles  more  an  intuition 

tlian  an  ordtM-ly  pntocss  of  deductive  reasoning;  while  others  pass  over  the 
wnip  ground  like  the  pnidunt  gcticral  who  fortities  every  cupttiivd  pont 
a*  ho  ttdvnnccH  into  the  enemy's  country.  r)n  the  whole,  the  latter  are 
tb<^*o  who  meet  with  the  fewest  defeats.  The  nature  of  many  aft'ecliona 
l|6o  obvious  that  recognition  h  jwHsible  on  the  instant ;  but  then*  a»v  other 
malailicA.  and  perhaps  a  larger  number,  which  demand  for  their  compre- 
hcnpion  the  mof^t  careful  and  exhaustive  investigation.  As  the  issues  of 
life  and  death  are  ot^en  suspended  on  the  decision  arrived  at  by  such  in- 
'^oirio*.  it  Iwcomoifi  evoiy  surgeon  to  feel  the  solemnity  and  the  rcBpousibility 
of  '  u  . 

Uws  of  cases  will  bo  encountered,  bo  obscure  and  unpronounced  as 
t*'  I  ,1  !.•.'  keenest  analysis.  Whenever,  therefore,  the  surgeon  is  comjKillod 
to  [  ■  u .  .  li  on  a  basis  of  probabilities,  it  is  in  must  instances  a  good  ride  to 
irai/.    Ollon  in  my  professional  life,  when  in  a  maze  of  doubt  and  uncer- 
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tainty,  have  I  imitated  with  the  happiest  results  the  fltorm-hoBct  marinor, 
wliit,  in  tht*  (iai*kiiet4M  of  the  night,  jithi  lu-ariug  an  unkiu^wn  coaf*T,  caBta 
amhor  and  waits  for  the  day.  A  fuw  houit*  oven  of  delay  may  open  a  crevice 
in  a  hilhorlo  hidden  cage  of  disouso,  which  will  be  flutHciont  to  illuminate 
its  obsciuity  ami  renolve  all  unoertainiioe. 

The  ditticultien  which  aiv  encountered  in  the  inveati^tion  of  morbid 
phenomena  arise  from  eeveml  causeR.  Fii*8t,  there  is  on  the  part  of  many 
persona  a  disinclination  lo  coinnuinieate  iiiforniaiion  which  would  appear  in 
any  way  to  roflcct  on  the  moral  or  social  character  of  theuiHelvos  or  their 
i'amilies,  and  hence  they  will  doliLcratcly  withhold  toHtiniony  which  is  neeeft- 
8ary  to  the  j)roper  undei*sraiidin^  of  thtMr  disease.  Secondly,  many  affccti<tns 
divoffle  in  nature  present  jdicnoim-na  having  common  points  (tf  rcf^cmhlanco. 
Thirdly,  there  it*  an  individual  jicculiarity  or  idiosyncrasy,  that  is,  some  pecu- 
liar stamp  of  organtzaiiort  whit  h  ivndcrs  its  possesRor,  in  his  or  her  suscep- 
tihilily  to,  or  behavior  under,  morbid  inijjresRions,  unlike  ihe  majority  of 
other  persons  Under  the  iulluence  of  similar  causes.  And.  fourthly,  there 
exists  the  power  of  retlex  an<l  sympathetic  action  de]>endent  «)Ti  jihysiological 
and  anatomical  peculiarities  of  structure,  to  mask,  or  tf»  divcit  attention 
from,  the  real  scat  of  trouble. 

There  are  two  factors  concenio<l  in  forming  a  diagnosis. — Ihe  senses  and 
the  renson^  or  the  physical  and  the  nitional.  By  the  first  the  mind  receives 
those  impressions  which,  being  compared  and  classitied,  aro  compacted  into 
a  judgment  or  an  opinion. 

There  are  two  modes  of  investigating  disease,  namely,  by  analysis  and 
by  synthesis.  In  the  rii-sl,  our  inquiries  commence  at  the  beginning  of  the 
allecijon,  iherice  following  it  down  to  the  time  of  examination;  in  the  second 
method  the  order  is  reversed,  the  disease  being  traced  back  to  its  origin. 
The  first  or  analytical  process  ie  generally  adopted,  though  it  will  ollcn 
be  found  necessary  to  use  the  other,  or  synthetical,  plan.  Whiehcvor  course 
is  pursued.  Ihe  certitude  of  a  conclusion  in  many  cases  can  be  attained  only 
by  elimination,  that  is,  by  Hvstemnlically  exchiding  the  diseases  which  most 
closely  resemble  the  one  under  considoratiMU.  thereby  ]ir<iving  what  it  is  by 
demonstrating  what  it  is  not.  (reuendly  speaking,  it  is  prelenible.  in  insti- 
tuting an  inquiry  with  a  view  to  discover  the  ihamcter  of  a  con»plaint,  to 
begin  with  the  genera!  histoiy  of  Ihe  case,  and  atlerwards  to  take  up  its 
particular  characteristics.  This  eoui-se  has  the  twofold  advantage  of  being 
the  most  natural  method  of  pi-ticedui-e  and  of  establishing  confidential  and 

f)lva«ant  relations  between  Ihe  pnictitioner  and  bis  patient.     To  secure  the 
B8t  Is  of  the  utmost  importance  to  the  success  td'  the  examination. 

Some  nieu  are  singularly  unfortunate  in  this  ivspect  :  thuy  am  never  able 
to  seeui'e  Ihe  confidence  i»f  the  sick  ;  while  othciM,  ny  a  cheerful  uuinner,  by 
a  few  kind,  assuring  woi-ds,  and  by  an  attractive  address,  obtain  in  a  few 
moments  n  uuignetic  nmstery  over  their  patients.  In  pui-suing  the  cxanuna- 
tion  the  |»aTieni  uiay.  if  intelligent,  be  allowed  to  give  his  or  her  own  history  «>f 
the  disciise.  but  hliould  be  kept  closely  t'»  the  subject,  and  all  <iigressi<ms  shoulil 
be  discountenaneed.  There  is  much  skill  in  questioning.  The  interntgations 
should  l>e  put  in  plain,  simple  words,  free  from  and»iguitv  artd  technicalities, 
and  the  answers  required  should  be  terse.  So  suggestive  or  leading  ques- 
tions ought  to  be  asked,  as  ihe.se  fend  lo  give  coh»r  t(»  ihe  answers.  Kvcry- 
thing  like  levity  of  nuuiner  or  merriment  at  the  language  used  by  patients  is 
impnjper,  if  not  cruel.  No  inti^rrogation  shoidd  be  made  mendy  from  motives 
of  curiosity,  and  such  as  arc  of  a  private  nature  should  be  combed  in  the  most 
delicate  and  least  offensive  phraseology.  Many  questions  of  this  nature,  when 
the  patient  is  a  young  woman,  are  best  addressed  through  a  female  friend.  In 
the  examination  of  females,  except  when  nbsohiiely  necessaiy.  no  part  of  the 
bo*ly  should  be  uncovered.  \o  needless  tvpetition  of  instrumental  explora- 
ti<»nfl.  or  of  painhil  movements,  is  justifinble.  The  surgeon  must  not  forget 
the  monil  transformations  of  cluimcter  wnjught  by  disease,  by  which  the  most 
amiable  and  self-nossessed  become  oeevish.  mi)rose.  and  irritaule  :  and  lie  nmst 
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Biik«  du«  allowance  for  deportment  which  under  other  circumstanros  would 
be  pru|>crly  est«cmc*d  nide  and  uncivil.  He  must  alno  assure,  by  a  concilia- 
tory and  encourapin^T  nmnuur.  the  unlet ivro<l,  who,  I'mm  want  of  training 
io  the  iia<e  <»f  tanguatrt'  and  in  the  command  of  wonls.  arc  lumhle  tittingly  to 

Ltnunicato  their  nensarions.  Under  all  circutnstiinccs  of  inlerctursc  with 
sack  antl  injured,  let  the  surgeon  never  forget  that  l)ein;j  himself  human, 
iri '  r.  .i*e  Hatde  to  bo  overtaken  by  the  same  diseases,  the  same  accidents, 

ftr  ii«^  misfortunes  as  the  humldeftt  of  hin  fwllovv-bein^s,  he  should  be 

h.  is^ionate  and  to  sympathize  with  them  in  their  flistrosses.  in 

Ui-  -,  and   in  their  mental  eccentricities.     Kspecially  have   the 

pow  ihv  sirouiri'st  claims  to  our  consideration.  To  be  sick  is  ordinarily 
wt«eine<l  a  mislV>rfime,  but  to  be  both  poor  and  sick  is  a  trial  to  the  spirit 
of  no  ordinary  kind. 

In  the  invcHtipation  of  n  surreal  disoode  there  are  two  lines  of  inquiry 

tw  pur&ned. — the  general  and  the  special.    The  tirst,  or  general,  consifite 

eliciting  a  historical  narrative  from  the  patient  or  his  friends,  with 
Ptfcrence  to  his  |>ast  life  and  the  disease  under  which  he  labors.  Under 
.Ihe  Arst  inquiry*  will  come  the  age,  sex,  occupation,  habits,  mental  and 
i\  states,  antecedents,  social  condition,  residence,  information  derived 
ftota  others,  and  duration.  Under  the  second  will  be  included  the  testimony 
of  the  «i«»n«efi. 

A'jr. — The  age  of  a  patient  has  a  most  important  bearing  on  the  cxamina^ 
ti«in  of  a  ra»e  of  disease.  In  the  very  voung  the  exalted  sensibility  of  the 
-tem  impiirlsa  peculiar  ri>midexion  to  many  of  the  affections  of  in- 
Thus,  the  mere  irritation  of  the  gum  in  (dentition  or  of  a  narrow 
'icient.  thn:nigh  reflex  irritability,  to  excite  the  most  violent 
ation  of  the  entire  muscular  system.  It  is  also  during  the 
pt^riod  of  iniantile  and  adolescent  life  that  those  morbid  phenomena  which 
arv  comprised  under  the  generic  temi  struma,  or  sci-ofula,  make  their  an- 
p«sanMicv.  A  tumor  in  the  ne<k  of  a  child  suggests  at  (mce  an  adenoid 
gniwth  or  an  anguiotna.  A  pain  at  the  knee,  accompanied  with  slight  lame- 
Xkcni,  arou^vs  a  suspicion  that  the  ease  is  one  of  coxalgta.  In  adults,  or  in 
wivaneed  life,  tht*  cervical  enlargement  would  pnibably  be  either  cystic, 
&tty,  or  6tiiret>matous,  whilnt  pain  ami  lameness,  complained  of  in  the  lower 
extremity,  would  be  referred  to  a  rheumatic  origin.  Abdominal  pains  in 
ft  child,  a  diHturWd.  grunting  respii-ation.  and  untisunl  postures  of  in**  body 
f-M  fii-r  taking  oxertiise,  wouhl  suggest  the  pntbability  of  s|>inal  disease. 

A  ./  tilcer  on  the  oral  surface  of  the  cheek  of  a  young  persoi»  would 

!•  :    I-  noma  or  cancrum  oris,  while  similarly  situated  in  an  adult  it 

V  V  prove  to  be  a  malignant  aliection. 

Afimik.  Uifvk!  applied  near  to  the  exiromitii's  of  a  long  bono  in  a  youth 
iit  lUble  to  chuh*»  a  Koparaliou  of  the  epiphysis. — an  accident  which  would 
be  tmpof^^ible  in  an  adult.  A  blow  which  in  mature  life  causes  a  fracture 
through  the  shaO  of  the  femur  would,  in  an  aged  person,  most  likely  result 
in  an  intm-i-apsular  fracture.  In-itation  of  the  bladder  in  a  young  subject 
vould  be  relerred  to  the  presence  of  calculus  or  to  a  light  phimosis;  but 
to  an  adult,  or  in  a  person  over  fifty,  the  investigation  would  have  to  include 
OuMHMisidei'ution  not  only  of  stone,  but  also  of  stricture,  cystitis,  hypertrophy 
uf  the  proHlate  body,  and  hemorrhoids, — rliseases  which  more  especially  be- 
Umic  to  mniuix*  and  advanced  life. 

Srj-. — The  jHiculiaritiea  of  sex  exercise  both  a  delenniuiug  and  a  modify- 
In  i  ''  nee  on  morbid  proeesses.  Tlicre  exists  a  radical  difference,  both 
p-  :i»d  phv^'ical.  between  the  male  and  the  feuiale,  and  iio  amount  of 

Ir  tder  the  modem  interjiretatifm  of  the  e^jualitv  of  the  sexes,  can 

I*  I.-  this  di.Htinction  without  at   the  same  time  destroying  the  time 

gTtoi  *  ;tnd  dignity  of  the  female  character.  The  sexual  system  of  woman, 
fvji4-*ing  tipon  a  susceptible  organization,  imparts  a  shading  to  most  of  her 
diwen^e^.  The  |>urtm'bini;  influence  resulting  from  commencing  menstru- 
Btion  and  IVom  its  di.-utppearance  is  exhibited  in  peculiar  derangements  of 
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the  nervous  and  muscular  systems.     Thus,  "we  have  convulsions,  hysterical 

joints,  hyrtleririil  lilindncsH,  spurious  paralysis,  iirilahlc  bladder,  and.  faiiher 
on  towards  the  climatteno  decline,  tibi-oid  and  carcinomatous  growths  otthe 
uteruK  and  of  the  niainmie. 

Males,  on  the  contrary,  enjoy  a  remarkable  innmniily  from  these  affec- 
tions. Amoriji;  them,  hystteric^il  diHturbuiices  ain?  c*iiiijtanitively  unkuown.  If 
a  male  suiTcr  from  cancer,  it  is  /^cncTully  of  iho  ejviihotial  form,  and  on  the  lip ; 
if  from  articular  disease,  it  will  not  be  a  sjmuliuion,  but  »  genuine  indam- 
maton,'  attack,  rheumatic  or  olhonvise;  if  attacked  by  convulsions,  tliey 
will  usually  bo  e|>ilentic.  an<l  indicative  of  serious  eerehi"al  disease  ;  if  over- 
taken by  [laralysis,  the  bmiu  or  the  jspiiuil  marrow  will  ]inilialtlv  be  found  to 
have  suffered  some  leHiou ;  if  vesical  troulde  is  experienced,  the  symptoms 
will  depeud  as  a  rule  on  structurul,  not  on  fuiictiom^l.  eliunges. 

Both  sexes  are  liable  to  hernia;  but  femoral  ni|itin'c  is  most  common  in 
females,  and  inguinal  tn  males.  DisonicT*s  id'  the  heart  and  blood-voasels  are 
common  in  both  men  and  women.  In  the  former  they  are  ofTlen  the  expres- 
sions of  athci-oma,  aneurism,  or  valvnlur  disease;  in  the  latter  they  are 
generally  the  result  of  tmuHmittcd  irriln(ii»n. 

The  predominance  of  the  I'unetioual  and  the  emotional  in  i'emales  should, 
however,  never  Lie  allowed  lii  betniy  the  surgeon  into  error  by  causing  him 
to  relax  the  vigilance  of  his  watch  for  the  ival  disease,  or  by  indueing  him  to 
form  hasty  conclusions.  Through  mistakes  of  this  kind  many  women  have 
suffered  long,  and  at  length  have  fallen  victims  to  maladies  which,  had  they 
been  early  I'ecognized.  might  have  been  cured. 

Occupation  exercises  no  small  degivje  of  influence  in  predisposing  persons 
to  certain  diseases.  Examples  of  this  are  Hcen  in  the  enlargement  of  the 
bursa  in  front  of  the  patella,  comnumly  ciillod  ^'  ImusenutitVs  knef,"  and  in 
Iho  little  bursal  lumore  which  i'<trm  over  the  olecranon  procesf^es  of  the  ulna 
in  the  seh(K)l-lM»y  who  rusts  upon  (he  points  of  his  elbfuvs. 

Pennons  who  ai*o  obliged  in  the  prosecuHon  of  their  business  to  work  in 
damp  (»r  wet  localities*  fivipieutly  sutfer  from  rheumatic  ihh\  bone  ulleclions. 
()ccupati(»ns  or  trades  which  expose  the  operatoi's  to  gaseous  emanations 
fun»ish  examples  of  disease.  In  this  way  aiv  prt^duced  necr«»sis  of  the  jaw 
and  stoiruililis  from  the  vapui-s  of  phosphmnis  and  mercury.  In  callings 
demanding  grcfat  muscular  strain,  the  predisposition  to  ancunsm  and  to 
caitliae  di.-^oiiler  is  marked ;  and  it  is  to  be  feared  Ihat  some  of  the  impular 
amusements  of  the  day,  such  as  boat-racing  and  gymnastics,  contribute  to 
the  same  result.  Cartel's,  stevedores,  and  laborei-s.  who,  tVom  the  nature  of 
their  vocations,  are  oilen  led  to  consume  large  quantities  of  stimulanis,  aro 
prone  to  attacks  of  delirium  tremens  on  the  reception  of  any  seveiv  injurj'. 
This  is  often  witnes-^ed  in  our  hospitals  among  patients  who  have  met  with 
fract  u  res. 

Anothei*  familiar  illustration  of  the  effect  of  occupation  in  the  pro<iuction 
of  disease  is  the  soot-cancer  which  attacks  the  scrotum  of  chimney-sweeps. 

The  omploymeiu  of  inilividuals  should  not  escape  our  notice  in  those  in- 
stances of  9|»inal  cunature.  or  of  loss  in  the  bilateral  symmetiy  of  the  Iiml>a, 
which  are  occasionally  encounteiv<l.  and  which,  without  some  explanation  of 
this  kind,  would  constitute  a  source  of  much  anxiety.  A  man  constantly 
working  a  fo)>t-lathe  or  a  single-handed  lover  will,  by  his  business,  materially 
modify  the  nutrition,  and  conser|uenily  the  size,  of  the  limb  used  in  diiving 
such  instrument.  The  shoemaker  also  whti,  while  at  his  lx>nch.  constantly 
bends  over  his  work,  will  in  time  change  the  curves  of  his  spine  and  the 
conformation  of  his  chest. 

Hahits. — Many  of  the  ailments  which  overtake  individuals  are  self-inflicted. 
They  follow  as  a  consequence  of  pernicious  habits,  and  a  kntnvledge  of  these 
at  once  diwcli^ies  the  true  character  of  many  morbid  ]ihenomena.  Thus,  a 
sore  on  the  prepuce  or  on  (he  glans  |ienis,  if  known  to  follow  impure  con- 
nection, will  at  once  be  proni>uucod  a  <ltancre;  if  a  patient  presents  himself 
with  purulent   urethritis,  the  confession  of  a  piwious  intercoui*<e  with  a 
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^Wrttnan  of  the  town  *  vrill  determine  its  probable  character.     A  virtuous 

i'  liiideil  youii^  w«>iimii.  or  uii  innocent   niirso.  nmy  pre»ent  wymp- 

•  h  a  characlor  an  wouUi  seem  to  thallen^o  lier  personal  purity; 
but  it'  it  can  Iw  aneertained  that  the  lover  of  the  tirbt  Hurt'crefl  from  a 
Bvphilitic  erat'k  or  ulcer  of  the  lip.  or  that  the  infant  which  nni"»e<J  from 
tJie  brwwt  oi'  the  last  came  into  the  world  with  u  hereditary'  taint,  we  can 
perfectly  cumprebend  how  the  presence  of  this  luathttume  eurau  may  lie 
CDtiroly  consistent  with  the  innocence  of  its  victim. 

So  in  regard  to  nexual  weakness,  or  to  impotency.  both  the  diagnosis  and 
the  pro^noniit  will  he  materiuUy  asHi^ted  by  attcerlaining  that  tin?  lo.ss  of 
power  iii  ihv  olTeCt  of  venertMil  excenti. 

Au  ophthalrnoli>i;idt,  in  certain  otiKcurationa  of  the  vision  which  result 
ftwm  ibf  exce^ive  use  of  tobacco,  would  give  H  mo8t  unfavorable  prngnosia 
did  hf  md  learn  that  the  patient  watt  an  inveterate  nmoker. 

nut  mom!  sUitf^. — The  power  of  the  mind  and  of  the  emotions  over 
tl  funetioiiH  of  the  body  i»  generally  cont'oded.  hni  that  it  is  a  more 

eoitiiitoM  factor  in  the  production  of  diHcane  than  is  genenilly  allowed  I  doubt 
not.     Many   timen  havu   I   witnesrtod  instances  of  irritalile  bladder  accom- 

nied  by  turbid  urini'  following  the  simple  harass  and  woriy  of  mereantily 
other  biwint'.HS  eomplicaiious.  I  have  sei*i»  nlnuwt  complete  supprension 
of  IIm?  uriimry  secretion  continue  for  days  in  a  pei-soi^  who,  in  a  state  of 
4fttrnM;  anxiety,  watched  by  the  bedMide  of  a  sick  friend.  A  hearl-murmur 
~  ir  l>e  develo|wd  in  a  moment  under  the  urgency  of  a  strong  mental  Khock, 
tkfi  suddenly  may  the  secretion  of  any  of  the  different  glandular  organs 
be  Hn!«jK'ntJwl  by  fright.  The  depressing  effect  (d'mortiti<'ation,  n»m(»rse,  foar» 
And  fr\isirate<i  plan'*  upon  the  vital  energies  of  the  body  is  always  inimical  to 
tii«  work  of  repair  al'iiT  surgical  injuries. 

(in  the  other  hand,  there  are  those  who,  fj-om  possessing  an  undue  exalta- 
linn  of  I  he  imagination,  eonjoine<l  with  an  ardent  temperament,  are  pnme 
to  ifive  an  exaggerated  and  unreal  coloring  to  their  cfnn|ilaints.  which  might 
Irad  the  practitioner  into  error  weix>  he  not  ap|)rised  of  this  peculiarity. 

To  inspire  faith,  hope,  and  courage  in  tlie  minds  of  the  despondent  tiick  is 
ODf^  nf  rho  highest  duties  of  the  physician,  and  will  in  many  instances  work 
^'  irvels  than  euu  be  obtained  IKuu  drugs. 

ut  histonj. — This  includes  a  knowledge  of  both  ancestral  and  per- 
«oa&l  constitutional  characten'siies.  It  is  not  alwa3's  easj' to  elieit  reliable 
staiemenlft  ^y\\  these  points.  Many  |>ei-son6  are  ])ecaliarly  sensitive  about 
wliat  may  be  called  the  physical  defects  of  their  ancestors,  and  puri>osely 
vrithhold  the  knowledge  which  they  possess.  No  fact,  however,  is  better 
MtAhlished  in  medicine  than  the  transmissibility  of  bodily  inlirmities.  and 
k  ol»curo  cases  of  pulmonary  disease,  or  in  tumoi***  whose  characlei:s  aiv  not 
wrll  pronounced,  in  articular  alTeeiitinH  and  in  manifeHtntions  resembling 
•V I  '  leh  knowledge  is  of  the  highest   moment  In  forming  a  correct 

il  ;ind   nls(»  in  adopting  a  iiro|K»r  line  of  treatment      If  the  case 

audcr  miiHideraiiim  is  one  in  which,  without  any  positive  detectable  lesion, 
ih^rv  urv  indieatiiiufl  of  a  tubercular  disease,  in  consequence  of  the  un])r<> 
D  iture  of  the  symptoms  the  physieian  may  hesitate  alxmt  advising 

%'.■  ite  ivmovnl  to  a  moi-e  congenial  elimatc;  but  if  t<ild  that  a  pater- 

Ol  lual  |>rogoniior  of  the  patient  dii'd  fnun  eonsumption  of  the  lungs, 

hi-  w  is  Ibrineil  without  hesitation.     In  the  same  way  will  he  de*ddo 

Ml  \\\v  nature  of  a  morbid  growth,  on  coxalgia.  and  on  other  diseases,  by  the 
ai.i-t  .Ml.iirH  of  (he  paliejit. 

ling  this  inquiry  it  must  be  n^membered  that  Transmissible  iliseasos 
f  paaM  over  one  generation,  so  (hat  the  stream  will  occasionally 

n  lie  traced  to  the  grandfather  or  the  grandmother  before  the  fonn- 

t^ii.  V.  'it-  tainted  the  bloo<l  is  reache'l. 

Tkt  -if  or  pfrsonal  hi»tory  compriaeH  a  knowledge  of  the  eoustitu- 

tj  rtiipress.  or  temperament.    With  some  jM?rA(iiistlie  vascular  system 

I-  -.'eloped,  as  man i tested  by  a  strong,  vigorous  heart,  a  bounding  pulso, 
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an  active  capillary  circtilation,  a  floind  color,  and  an  habitual  warmth  of  the 
eurfdct'.  These  indiralo  a  sor\guine  (empa'<imeM.  and  its  posaeHflor  ifl  thoivhy 
predispoHL'd  to  ucult*  intluiiiinaturv  dif^oasc  ul' ditlercnt  orpins.  The  Hur^^i-on, 
awaro  uf  such  tendcricies.  must  bo  ever  on  the  tdert,  during  the  progrens  of 
any  case  *>i'  disease  or  injuty  under  his  care,  for  the  earlietit  evidence  of  Much 
contplicationH.  In  other  inrtianccH  there  will  bo  seen  pci'sons  iti  whom  rho 
circulation  is  slu^^inh.  the  complexinn  dark,  the  p.enMibility  obtuno,  and  in 
whom  the  mental  openitiims  and  the  movements  of  the  body  are  conducted 
with  Hlowneys  and  delil>omtic*n.  Thcne  are  the  leading  characteHniict*  of 
the  phU'tjmatw  tetH2)critmt:nf.  IndividuaU  having  such  an  or;^ani7.ati<ui  endure 
without  ('(implaint.  sutler  with  a  certain  stolid  inditfercnco,  and  itirely  betmy 
by  their  nuinner  what  is  goint^  on.  either  in  the  mind  or  in  (he  hf>dy.  llere  the 
practitioner  may  be  led  into  a  falso  Hucurity.  little  comprehendiniyr  the  mighty 
currentB  of  nuHchief  which  maybe  flowing  beneath  a  calnj.  nnnirticd  Burfaco. 

The  nervous  tnuperament  crops  out  in  irifpreHsible  and  rent  less  ad  ion,  a 
eirculalion  stirred  into  activity  on  iho  presence  of  the  slighlcNt  iridirtposition 
or  accident,  and  whose  demonsti-ations  oi'  mieasinusf*  and  f*uf1c*nng  always 
appear  U)  he  extravagant  or  disproportionate  to  the  extent  or  degree  of  tlie 
injury  incurred.  TIci'o  it  will  tte  nccesf*ary  lo  nu^ke  a  reasonable  allowance 
for  the  excessive  exhihition  of  nenous  senf*ihility. 

It  is  luit  always  thai  these  tomiHjninicntH  are  as  dislinctly  dutiiiud  in  nature 
aa  the  portraits  which  have  been  drawn.  Sometitnes  they  an-  blended  so  that 
the  same  individual  will  exhilot  llie  lineaments  of  two  or  more. 

Sociiil  condition — It  is  idten  desirahle  to  know  the  social  stale  of  a  patient, 
whether  nuirried  or  Mingle.  Tnmiiries  under  this  head  wiHild  incluile  sexual 
indulgences. — lawful  and  illji-it.— lunnbcr  of  pregnancii'W.  miHcarriages,  juier- 
peral  comjdications  and  accidents,  and  the  uxisteuco  of  any  venereal  diseatm. 

Residence. — Surgical  diseases  arr  otien  modilied  by  local  influences,  a  knowl- 
edge of  which  should  always,  if  possible,  he  obtained.  The  coriKiitutional 
changOH  induce*!  by  exposure  in  miasmatic  districts  at  some  recent  or  remote 
time  will  often  manifest  themselves  in  the  foiTU  of  an  intenniltent,  or  in  an 
enlarged  sjdeen  or  liver,  in  the  course  o^  a  surgical  malady.  The  anxiety 
following  the  occurrence  «d'  a  rigor  after  some  grave  operation  will  be  mate- 
rially IcHsened  if  it  is  nscertainc<l  that  the  patient  has  been  exposed  to  those 
conditions  of  heat  arid  uioLstuiv  which  are  nssocialed  with  nnasmatic  emana- 
tions. The  character  of  disease  as  it  appears  in  that  class  of  a  metropolitan 
population  which  live  in  damp  cellars,  scarcely  illumined  by  a  single  my  of 
sunshine,  and  who  in  addition  suhsisl  on  articles  of  fo(rd  defective  in  (piality 
and  in  preparation,  is  very  unlike  tbat  which  occurs  under  opposite  hygienic 
conditions. 

Prr.sonnl  knowirdge  of  patient  by  others. — Tlie  diagnosis  of  a  disease  is  often 
08tablishcHl  by  a  knowledge  of  the  determining  cause.  This  information  the 
patient,  if  disposed,  can  frequently  communicate,  or  it  may  be  obtained  fnun 
a  finend  or  some  eye-wimes-s.  If  a  join!  becomes  suddenly  swollen  and  pain- 
ful, and  we  are  informed  that  this  condition  followed  immediately  on  the 
reception  of  a  spniin,  the  diagnosis  is  clear;  in  the  absence  of  such  a  history 
it  might  with  equal  propriety  be  referred  to  a  rheumatic  cause.  If  it  is 
known  that  a  pei-son  sutferiug  from  epilejisy  had,  previous  to  the  ap|K*ar- 
nnce  of  a  convulsion,  received  a  severe  blow  upon  llie  head,  this  fact  would 
serve  not  only  to  tix  the  traumatic  origin  of  the  disease,  but  also  to  detenu ine 
nnder  c^ertain  cireumstanees  the  propriety  of  an  ojieration.  A  man  |>i4'ked 
up  in  a  slate  of  ]»rofouiid  coma,  especially  if  the  smell  of  liquor  can  be  de- 
tected on  his  person,  might  be  supposed  to  sutler  only  from  extreme  intoxi- 
cation ;  but  if  a  bystander  can  testify  toa  fall  fr»>m  a  window  or  from  a  horse, 
in  which  tbe  patient  stnick  upon  his  head,  the  diagnosis  will  be  correeteii. 
A  laborer  was  carried  t^'om  the  highway  into  an  aujuining  houbc  in  a  slate 
of  collapse,  and  died  shortly  alter.  There  was  not  a  nnirk  of  violence  upon 
bis  IxKly.  Only  a  few  minutes  before,  he  had  left  his  home  in  i>ertect  health. 
It  is  doubtthl  if  even  a  post-mortem  examination,  bad  it  been  made,  would 


SURGICAL   DiAONOSJS. 


31 


bare  •olv«d  the  myv^iery  whirh  enBhrouMetl  hU  death.  It  wns,  however, 
i^rwarxifl  at^ciTTaitit^tJ  that  he  ha<l  been  thrown  violently  upon  his  ttbdomen 
■giitrtxt  a  [truj<.'ctin;^  tuMS»  of  «lone  by  a  J-unnwuv  horf^o.  Without  thin  in- 
fiirr  -II  opinion  »»  to  the  natury  of  the  itijuiy  wonlfi  hnve  Iteen  puivly 

kjl  vl       Faeial  jmraly!*!!*  in  not  unfrequently  the  eflect  «»f  a  bhns-  be- 

thi?  ear,  the  gravity  uf  the  ease  will  be  lesbt^ried  by  t\  knowledge  of 
an  injury.  In  hy<lropholtia.  in  certain  speeitle  ulcers,  in  ])ho^])hurus- 
MCTMiN  in  incipient  coxal^ia,  in  nonie  instances  of  mental  aberration,  and 
n  matny  other  atfcetionH  which  will  naturally  occur  Ut  vvery  practitioner, 
tbi*  slatomonta  of  the  patient  or  of  othei*s  constitute  a  valuable  auxiliary  to 

Atraiion. — The  length  of  time  for  which  a  swelling  or  tumor  has  existed  is 

wurt'*-  *  ■  nied  u  matter  of  considerable  moment  in  delonnining  one  of  the 
ftr-  'MH  pivsented  to  the  Hurgeon  for  his  decision,  viz.,  is  the  growth 

m*iu:iuuit  or  not'.'  rancer  an"!  allied  tumors  are,  for  the  mwt  part,  rapid 
io  ihetr  increatte,  while  thone  which  pursue  a  chronic  coui*Me  are  generally 
benign-  Too  much  importance,  however,  must  not  be  attached  to  t^ie  dui*H- 
tion  akiDo  of  a  dinuane.  an  there  are  many  exceptions  to  tho  rule  that  malig- 
oancv  and  nipidlty  of  growth  are  unvarying  usaociates,  or  that  chronicity 
Aiid  ^nule^HrtneHn  are  always  found  together. 


KNOWLEDGE   ACQUIUED   BY   THE  SENSES. 

AttHytU. — ^The  edticated  eye  will  often  detect  tho  chamcter  of  a  disease 
i&  the  poeturo  afisamed  by  a  patient.  A  lad  in  tho  early  stage  of  hip-joint 
lliiMM  advances  the  limb,  flexes  the  knee,  and  everts  the  foot  of  the  affected 
flde.  In  luxation  of  tho  femur,  the  variety  of  displacement  is  determined  in 
I  tfy  *  ■  rec  by  tho  position  in  which  the  extremity  is  found.  A  luxation 
o!  ilo-humend  articulation  will  l>e  predicated  on  the  posture  of  the 

ivv.  lit  acute  peritonitis,  the  doi>«al  deeubitii;^  and  the  drawn-up  liiubs 
Ifiontly  declare  the  internal  intlainniation.  A  limb  so  rotated  atKM*  an 
tecidfol  that  the  outer  si<le  of  the  foot  ivsIm  upon  the  bed,  will  suggest  at 
«Kv  the  probability  of  a  fraciuiv  through  thu  neck  of  the  femur.  A  child 
\\  ith  a  stitl'.  studied  air,  having  the  shouldei*s  dmwu  up.  and  with 
ruM.  fumi"«hes  the  fi»:nh  of  spinal  caries.  In  hydrothorax  and  in 
«t'  ites.  where  the  breathing  in  ditflcult,  the  upright  ijosiiion  in  bed 

b  ^  ,  -ne rally  oliMerved  .  and  in  order  to  lix  the  points  for  the  insertion 

of  -ral.  the  grvat  serrati,  the  slorno-mastoid.  and  other  muscles  of 

•xii .try  respiratiim.  the  hands  are  planted  upon  the  bed  and  the  head 

is  lhn)\ru  back,  .ho  as  to  acquire  additional  dilating  power  over  tho  walls  of 
ikt' cheat.  In  ciLnes  where  the  patient  constantly  slipH  down  towaivls  the 
fMi>t  of  the  lM»d.  we  have  the  evidence  of  extreme  debility.  The  abctve  are 
k  few  e.vamples  of  a  givat  number  which  might  bo  adduced  under  the 
ijf  |H)rtiti(>n:  indeed,  ihei-e  is  scarcely  a  disease  or  an  injttry  which  is 
in  Nime  way  accompanied  by  something  peculiar  in  tho  dispufiition  of 
[hv  >Miwi,  triii»k,  or  extremities. 

<ion- — The  knowledge  gained  from  the  exprc*ssion  of  the  face 

4r:  'ff  the  IkmIv  is  highly  instructive.     Disease,  both  mental  and 

>.itssigmiU  upon  the  countenance  in  characters  so  legible 

of  an  easy  interpretation.     The  white,  pujfy,  or  sallow  face 

aiiri^hng  certain  defjeneraticms  of  the  kidneys,  the  day-  or  sti^aw-Oftlor  cora- 

pU'xi^m  in  cancer,  the  waxy  hue  and  extreme  pallor  of  the  face  an<l  lips  at^er 

cxrwwiTe  l»w»  of  blood,  the  nnl  stripe  aenJBW*.  the  none  and  the  unilateral  flush 

iif  thi«  i-heck  in  pneumonia  and  in  phthi.sis,  the  timid  look  and  downcast  eyes 

whk'h  *o  commonly  betray  the  practice  of  secret  vices,  the  strongly-con- 

•— *  *    *  ■-— 'rj-iti'd  nmsdes  of  the  eyebrows  in  acute  abdominal  inHamma- 

1'K.lic  closure  of  the  eyelids  against  the  light  in  strumous 

.^M»iiiiiJ!ni:i  ;in<l  I  he  strabismus  following  cerebral  tniuble  or  defective  accom- 

'^     '  iiion,  are  vxamplus  iri  point.     To  these  might  be  added  the  rapidly  ex- 
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panding  and  contracting  alie  of  the  nose  in  enihan'ansed  respiration,  the  dila- 
tation or  contraction  of  the  pupils  in  injuries  of  the  l«niin,  \h<*  sardonic  gnn 
of  tetanus.  l\w  form  of  the  k'cth  in  tmnsmittLMi  hy]ihiliH.  !he  droojnn^  eyelid 
in  certain  intra-ci'anial  acoidenlH,  and  tlie  nhurj),  wurtii-d,  und  contracted  feat- 
un*H  of  the  IIij)[Mici*atic  liice,  botukonin^  inipciidiii;;  dinst^lution ;  wilh  many 
others  i'f|imlly  illiist nitivo. 

Tiiriiiii;;  tn  other  parts  of  the  btxly,  ^v«.'  may  mention  the  flatteneil  shonlder 
and  the  tviilit^nt  acroinial  process  of  the  Hcapida  followintj  dislocation  of  the 
humerus,  the  pri»nnnence  of  the  spinous  proceSHcs  tif  certain  vertehne  and 
the  reKuhiit;,^  curvatures  seen  in  iNiH's  disease,  the  lo8h  of  the  sharp  doHni- 
tion  V»etwcon  the  hutTocks  and  the  thigh  in  coxalpia.  the  enlurp:enient  of  the 
epiphyseal  cartilages  in  rickets,  the  depressed  an<l  adherent  cicatrices  ftd- 
iowiug  nocrosiH,  the  scars  in  the  groin  and  elsewhere  which  tell  a  tale  of 
previous  syphilitic  tnnible,  and  the  elongated  prepuce  often  accompanying 
vesical  calculus  in  children. 

MensuratUm. — The  curtd\d  measuromenl  of  parts  and  ihcir  comparisim 
with  corresponding  portions  «if  the  hody  constitute  another  means  of  diag- 
noBtic  iniomiution.  I'hc  niuUillic  rihUon  or  the  tape-line,  with  its  /graduated 
number's,  is  usually  employed  for  this  purpose.  In  fractures  luid  dishuarums 
of  the  thigh  this  tueilnMt  is  often  rest)rted  to  in  order  to  ascertain  the  length 
of  the  injured  as  <(fnipared  with  the  sound  limh.  When  a  comparison  he- 
Iween  the  lower  extremities  is  to  l»e  made  in  cases  of  fracture,  il  is  aljs))lutely 
necessary,  for  theaccuriK-y  of  the  uieasufcnienl,  that  the  jmiieiit  lie  laid  upon  a 
firm,  unyielding  siirfaee.  that  the  limbs  be  placed  t*ide  by  side,  and  that  the 
trunk  bo  in  a  straight  line  with  «he  extremities  :  the  least  lateral  inclination  of 
the  body  or  the  pelvis  will  necessarily  alter  all  the  details  of  the  mensuration. 
These  measurements,  when  feasible,  shordd  always  be  made  between  certain 
Balient  portions  of  the  skeleton  which  from  their  tixed  and  unvarying  posi- 
tion can  usuaUy  bo  relied  on:  thus,  the  anterior  superior  spinous  process  of 
the  iHum,  the  tuberosity  of  the  pubic  bone,  and  the  internal  mulleoluN  of  the 
tibia  ai*e  the  laudnmrks  for  measui-emonl  in  fVtictures  of  the  thigh;  the 
anterior  superior  spinous  j)rocess  of  the  ilium,  the  tuber  ischii.  and  the 
trochanter  maj(U',  in  dislocations  of  the  femur;  the  internal  and  external 
condyles  of  the  humerus,  with  the  olooiiiTKtn  jm'ocoss  of  the  ulna,  in  fractures 
or  luxations  of  the  elbow-jnint.  etc, 

The  tape-line  is  otU'n  employed  in  determining  the  ditlercncc  l>etwcen  the 
sides  of  the  thonix  in  serous  eft'iisiuns  into  Uic  pleural  sac.  and  also  in  ascer- 
taining the  circtimlerenco  of  an  enlarged  joint  as  compared  with  its  fellow,  in 
which  case  the  two  limbs  should  be  phiced  as  nearly  as  possible  in  the  same 
position,  either  of  flexion  or  id"  extension. 

Deviations  of  the  fi|>ine  iVom  the  ]»erj>enili(  ular  are  somotinies  tested  by 
the  plumb-line,  and  antero-poeterior  cunatures  are  measutXHl  by  a  ribbcm  of 
malleable  metal.  (Jne  of  tlie  most  accunite  mifdes  of  outlining  these  cui'N'u- 
lures  is  to  take  a  plaster  roller  a  few  feet  in  length,  and,  wetting  it  in  water, 
nin  it  up  and  down  the  vertebral  c<>lumn  longitudinally.  In  a  few  minutes 
the  plaster  will  sot.  when  the  strip  may  be  removed,  and  will  ])rove  to  be  an 
exact  cast  of  the  curves. 

Form. — The  form  of  a  swelling  may  bo  determined,  in  many  instances,  by 
a  simple  glance  of  the  eve ;  in  other  cases  it  can  be  learned  only  by  the  sense 
of  totjch.  For  example,  a  patient  may  prewent  a  large  tumor  in  the  neck 
or  on  the  back,  With  the  eye  it  is  seen  to  have  a  uniformly  round,  oval,  or 
pyriform  surface,  but  when  the  same  swelling  is  felt  with  the  tingei's  it  is 
iound  to  be  lobulated.  the  presence  of  which  )>eculiarity  may  aid  materially 
in  deciding  the  diagnosis.  Alieiiition  in  the  tiguiv  of  purt.s  eonveys.  in  frac- 
tures and  dislocations,  vory  imporlaiU  information.  An  angular  pn^jection 
in  the  continuity  (»f  the  thigh,  of  the  anu.  or  of  the  leg.  folhnving  an  injury, 
is  strong  presumptive  evidence  of  fractuix'. 

The  shape  of  a  swelling  is  tK'quenlly  determined  by  anatomical  peculi- 
arities of  structures,  and  when  these  are  known  the  practitioner  is  olten 


SURGICAL  DIAGNOSIS. 


33 


to  6x  both  tla«  )<K:alion  and  ihe  nature  of  the  enlargomont.  Thus,  a 
wetHnf?  sharply  bounile<l  by  thy  luisc  of  the  jaw  uliovo,  by  the  horn  of  the 
hvoid  l»4»ne  bolow.  by  the  anjjic  of  thv  juw  pisteriorly,  and  by  the  anterior 
biUy  of  the  di^tstrie  muscle  anteriorly,  in  known  lo  iiecupy  the  ehambor 
&lU»(lcd  lo  the  suh-maxillary  /jjland.  A  Hwelling  which  appears  ufion  the 
front  i»f  ihe  thigh  below  Poupart's  ligament  and  to  the  outer  side  of  the 
cniml  ress^^Is,  may  have  followed  the  nlieath  of  the  psoas  and  iliacus  internus 
muscled,  and  this  cinrum^tanoe  would  dug^st  at  once  a  psoan  abncess  and  the 
itcne©  of  caries  of  mime  of  the  vertebi-w  belonging  to  Ihe  lumbar  region  of 
Apine.  A  swelling  in  fr»>nl  of  and  c-in-umscribed  by  the  borders  of  the 
|tttr1lA  tells  its  own  tale. — it  is  dropsy  of  the  bursa.  So  also  is  it  with  those 
cnbLrgviments  seen  in  eonneetiou  with  the  tendons  about  the  wrist. 

Color. — The  knowledge  communicated  by  observing  the  color  of  the  sur- 
cw  of  the  body  is  verj*  important.  Thoix*  is  the  bright  scarlet  red  which 
WMvimpaniefi  neuto  inflammation  ;  theiv  is  a  dark  du»ky  re<b  which  helonga 
Xo  liiw  t'orms  of  orA'nipelus ,  and  there  is  a  dull  red  color,  blended  with  purple, 
or  moitle<i.  which  \a  characleristie  of  chronic  inflammation  and  of  venous 
olMtruction.  Dark  purple,  yellow,  and  green  discolorations  appear  beneath 
\he  pariaeo,  commonly  called  ecchyjiwses,  which  are  the  result  of  broken 
rcweki.  chiefly  venous;  when  such  exti-avasationn  find  their  way  to  the 
iwrfjic«  eeveml  days  at^cr  a  sevei-e  injury  to  the  Hmb,  thoy  should  suggest 
►priety  of  instituting  the  most  careful  examination,  for  fear  a  fracture 
m  overlooked.  There  is  aUo  an  aEure  blue  and  purple  color,  which 
^livdedifH  the  ulcei-ation  of  malignant  growths,  and  a  mottled  or  black  hue, 
vhich  botokens  the  disHoluiion  of  the  solY  parts. 

net/. — Tlio  nature  of  many  swellings  is  determined  by  the  trans- 
jw..  ;    their  contents.     This  teat  can  lie  applied  in  tw^o  ways. — first,  by 

ukui|C  the  patient  into  a  darkened  chamber  and  holding  the  tumor,  pre- 
viouftly  made  tense,  between  a  lighted  taper  or  candle  and  the  observer,  the 
UltiT  at  the  same  lime  resting  the  hand  vertically  over  the  upper  surface 
oi*  lh<?  swelling,  in  order  to  intercept  the  upper  rays  of  light;  secondly, 
tnuiHlueency  mav  be  ascertained  in  a  strong  simlight  by  foliling  a  sheet  of 
paper  into  a  hollow  cylinder,  and,  with  one  exti'emity  resting  upon  the 
part,  viewing  the  swelling  through  this  tube.  JJy  either  of  these  devieoa 
ve  are  able  to  diagnose  hydrocele,  meningocele,  spina  bifida,  and  other 
cjKta. 

Muscular  mncf.mt'hts. — Movements  may  be  either  less  or  greater  than  those 
which  are  natunil,  and  in  each  case  they  supply  valuable  aid  in  diagnosis, 
IHieu  iho  ribs  uro  broken  or  a  lung  is  collapsed,  the  walls  of  the  chest,  on  the 
affe^'trd  sidf.,  i*emain  almost  entirely  ipiiescent.  An  injury  to  the  cervical 
rertcbnw  will  reuiler  the  head  stitt"  and  nioti<mless;  an  mHamed  joint  is  in- 
ti>)t«mnt  of  the  lea:*t  disturbance  ;  and  when  an  arm  or  a  leg  is  broken,  all 
iiioveraents  are  as  a  rule  at  once  suspended. 

:ited  movements  aiv  fretjuently  witnessed  as  a  result  of  morbid 
t'  hence  the  rapid  action  of  the  chest-walls  in  cardiac  and  jiulmo* 

tiu  -<•.     There  are  exaggei*aied  movements  which  arise  from  a  defect 

iii  ifiou  ;  for  example,  the  ottcillaling  eyeball  in  nystagmus,  the  tremor 

ni  i>  agitans.  ihe  muHcular  disturbance  in  choix*a,  etc.     There  are 

Bi  .  I  mttvements,  such  as  belong  to  locomotor  ataxia,  and  othei-e  again 

all automatic  and  indicative  of  extreme  danger,  as  picking  the  bed- 

iilotbc«,  or  gra.i'ping  at  imaginary  objects  in  the  air, — comiitions  so  often  seen 


in 


iis  ot  tever. 

it,  again,  may  bo  executed  of  an  awkward,  eccentric  character,  as 
■^on,  in  walking,  instead  of  advancing  the  limb  directly  forwai'd, 
r(»und  in  the  segment  of  a  circle.  Here  the  quadriceps  extensor 
h  is  paralyzed,  and  the  work  of  the  latter  has  to  be  substituted 
•w  nt"  another  gn^up  of  muscles. 
'  ■  sense  of  hearing,  especially  in  a  medical  point  of  view,  is 
1  valuable  channels  for  the  reception  of  diagnostic  knowledge. 
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Jt  is  through  Ihe  ear  that  the  most  occult  changes  which  take  place 
chest  arc  detoctcd.     AuHf.-uUnlion,  however,  is  not  without  its  value  to  the 
surgeon.     It  is  in  this  way  that   he  is  able  to  recognize  tho(?e  perous  aud^^ 
purulent  accumulationH  in   tht*  pkMii*al  8ac,  or  in   the  poricanliuin,   whio^H 
frequenlly  demand  surgical  interreronce  for  their  removal.  ^H 

To  hear  the  clink  of  tlie  steol  sound  is  much  nioi-e  decisive  of  the  prenence  of 
a  urinary  calculus  than  any  knowledge  obtained  simply  by  the  sense  of  toucl 
The  peculiar  bruit  which  forms  one  of  the  most  confi'tant  signs  of  aneuris 
can  only  be  i-ecognized  through  the  organs  of  hearing;  and  it  is  also  true 
that  sound  which  has  been  compared  to  the  noi»«i  made  by  a  fly  or  bee  in 
a  j>aper  bag,  and  wliich  is  present  in  artentvvenous  auetiHsm. 

It  may  be  necessary  to  resort  to  the  use  of  this  ticriHe  in  order  to  det< 
the  crejtitation  of  fracture.     By  the  use  of  the  stethtTSfope  the  ear  is  great] 
assisted  in  the  detection  of  both  normal  and  abuonnal  sounds. 


TOUCH. 

By  the  eense  of  touch  a  knowledge  ol'  the  consistence,  movement,  weigW 
exact  form,  sensibility,  and  temperature  of  a  part  is  obtained.     The  touch 
should  be  cultivated  with  the  givatost  care.     Many  errors  have  been  com- 
mitted, and  some  lamentable  hlunrJers,  from  defective  tact. 

Conmtence. — The  more  liquid  the  contents  of  a  swelling  the  softer  will  be 
its  consistency.  Inflamnmlory  ti*unsudations  into  the  soft  parts,  when  thev 
consist  of  serum,  are  usually  vciy  compressible,  can  he  displaced,  and  pit 
on  pressure.  When  they  consist  of  tibrogenous  and  ceil  materialH.  ihey  are 
firm  and  hanl,  commonfy  called  indnrationa.  or  infiltrjites,  The  dense  hai*d 
wall  of  lymph  at  the  circumtei-ence  of  an  abscess  is  an  example  in  point. 

When  the  contents  of  a  growih  aixt  liquid  and  encl(^sed  by  a  limiting  wall, 
or  by  a  sac,  the  sensation  imparted  to  the  fingers  on  palpation  is  one  of  fluc- 
tuation. Highly  vascular  and  fatly  growths,  like  enccjdialoid  and  adipose 
tumors,  may.  on  the  application  of  (he  same  lest,  yield  a  similar  sensation, 
though,  when  cinvfully  studied,  it  will  l>o  louud  to  do  elnslieity  rather  than 
fluctuation.  When  air  is  e.xtravasalcd  lliroogh  connective  tissue,  it  is  revealed, 
by  cmckling  or  crepitation  on  pivssure. 

Movement. — The  atlachnients  and  the  depth  ui  lumora  are  ascertained  bj 
the  degree  of  motion  which  they  allow;  and  their  nature  is  otten  revealed. 
86  in  aneurism,  by  their  centrifugal  expansion.  Undue  movement  in  the 
continuity  of  a  bone,  accomi)anie<l  by  crepilation,  is  indicative  of  iVacture; 
while  diminished  motion  or  rigidity- is  a  symptom  of  luxation,  or  of  anchylosis. 

Theix*  is  a  motion  which  tnivels  in  short  waves,  and  which  causes  a  tremor 
or  fremitus.  It  is  one  of  the  tests  employed  by  the  pmctilioner  \u  making 
explorations  of  the  chest  for  effusions  in  the  pleural  sac, — ihe  hand  being 
placed  upon  the  thorax  while  the  patient  speaks. 

Weight. — C*onsiderablo  importance  is  attached  to  the  weight  of  a  tumor  in 
forming  a  diffeivntial  diagnosis.  A  growth  in  the  mammary  gland  or  in  the 
testis,  which,  when  raised  by  the  fingers,  gives  the  inntrcssion  of  weight  out 
of  proportion  to  the  size  of  tlie  body,  furnishes  reasonanic  grounds  for  regaixi- 
ing  the  disease  as  either  scirrhous  or  fibi*ous  in  its  nature. 

ExatTt  form. — It  is  only  by  handling  a  awelling  or  tumor  that  an  exact  idea 
of  its  forra  can  be  attained.  In  this  way  a  group  of  enlarged  inguinal  glands, 
by  the  lenticular  disposition  of  its  parts,  can  be  distinguished  from  a  hernia; 
a' fatty  growth  can  be  recognized  ny  its  iobulated  form.  In  the  same  way 
may  the  surgeon  trace  the  outline  ot^iho  fa?tus  iu  cases  of  extra-uterine  preg- 
nancy, recognize  the  knobbed  surface  of  a  uterine  fibroid^  and  detect  tb^H 
notched  border  of  an  enlarged  spleen.  ^H 

Temperature. — Though  the  touch  is  a  rough  means  of  ascertaining  tempei^^ 
ature  in  comparison  with  instnnncntal  measures,  vet  to  lay  the  hand  upon 
a  part  is  quite  sufficient  in  many  instances  to  guide  our  therapeutics  when 
great  delicacy  of  observation  is  out  requitvd. 
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SMELL. 

By  the  senae  of  luneil  I  he  nurgeon  may  liiacover,  in  tho  peculiar  odor 
from  the  nasal  pa^i^gen  of  a  patient  sutferin^  from  catarrhal  <iisea80,  tho 
•xb*lvnco  of  uecrtjsed  bone,  beiure  any  exploration  of  the  Iohsw  i»  tna^le ; 
)yirmia  is  (sometimes  revealed  in  the  sweet  (_»r  fre»h-hay  odor  which  emanates 
the  breath  ;  a  stercoraceoua  tistula  is  kiiuwn  by  the  exij^tence  of  a  fsecal 
[1  in  the  diAohar^es  which  escape;  and  in  a  la^rineal  sinus  its  connection 
iritl  '  '  "  1  r  may  1x3  predicated  on  the  urinous  odor  whi<'h  accom|>anie8 
ihf  ;^.     The  peculiar  earthy  smell  of  the  soil  parts  in  a  etate  of 

Bortiticaiioii  is  another  tainiliar  example  in  ]ioint. 


EXAMINATION  OK  THE  INTKUNAL  ORGANS. 

It  will  often  be  neccHsar\%  in  order  to  render  a  diagnosis  exhaustive,  to 
txtcnd  the  inquiry  to  the  state  of  the  dit^erent  organs  of  the  body. 

Grcutation. — Tho  state  of  the  heart  and  blood-vessels,  as  retards  both  their 
■ctlofi  and  their  structural  alterations,  demands  a  careful  consideration. 
Valvular  defects  are  recomiized  by  characteristic  sounds,  which  it  is  the 
prorinco  of  the  medical  ratJicr  than  of  the  sui-gical  diagnostician  to  deHeril>o. 
la  the  a^lminist ration  of  anaesthetics  and  in  estimating  the  capacity  of  pa- 
livnta  to  underg<j  pndonged  operations,  such  alterations  of  strucluix*  must 
Bol  b«  overjixtkod.  The  relation  between  atheroma,  aneurism,  and  senile 
Kmn^p^Mie ;  the  varicose  condition  of  the  supertieial  abdominal  and  thoi-acic 
tnmks,  as  indicative  of  deep-seated  i»bstructi<m  to  the  ven<)us  cirt'ulutitm ; 
cnbolic  fdugging  of  the  veins  in  connection  with  phlebitis;  the  venous  mur- 
aun  in  the  great  vessels  of  the  neck  in  amvmic  conditions  of  the  system, 
nd  Ufco  connection  Injlween  lividity  of  the  face  and  pulmonary  or  cardiac 
topAH', — thc^e  are  a  few  of  the  subjects  which  will  require  investigation. 

'  as  an  index  to  the  state  of  the  circulatiitn,  requires  for  its  ]>n)per 

iut'  ^  I  .»n  considerable  experience.  Its  frequency,  foi*ce.  volume,  and 
riivthnx.  or  rt?gularilv.  are  the  chief  features  to  lie  noted. 

The  pulse,  it  must  1>g  remembered,  varies  in  all  these  parlieularsat  different 
tuaen  in  the  same  individual,  even  in  a  state  of  health.  There  is  no  absolute 
ftanilard  fur  the  arterial  beat ;  what  in  point  of  tHvpiency  may  bo  normal  in 
(KM  individual  may  be  abnormal  in  another:  consequently  it  is  a  wise  precau- 
ticm.  when  estimating  the  cimdition  of  the  circulation  in  u  patient,  to  inquire 
if  any  jieruliarittes  in  this  respect  are  knouTi  to  exist.  Tn  females  or  in 
chiklren  the  aetiun  uf  the  heart  and  arteries  is  generally  quicker  than  in 
■lalM  or  in  adults. 

The  pre^nce  of  the  physician,  or  the  exhibition  of  any  display  by  the 
aavumptifin  of  a  grave  or  wise  air  on  his  part,  or  even  by  the  formal  exposure 
oC  a  waioh,  will  otten  disturb  the  circidation  so  as  to  vitiate  the  examination 
tad  tvtider  all  inferences  dniwn  fi*oni  it  unreliable.  Hence  the  medi^-ul  tuftn, 
with  the  address  of  one  learned  in  his  arl,  will  prepare  the  way  for  his 
uireBiiifation  by  some  preliminary-  inquiries  of  a  general  character,  until  the 
pertaHialion  attending  his  visit  has  passed  over  and  the  patient  feels  entirely 
at  eauc!  in  his  presence. 

The  pul«atious  are  variously  affected  by  different  morbid  conditions, — 
7e€ex,  ninctional,  and  organic. 

In  infra-diaphragmatic  inflammations  the  pulse  is  usually  c<mtractcd,  hard, 
'ii>ni-like;  in  iutlamniationH  above  the  diaphragm  it  is  full,  round,  and 
ting.  The  effect  of  compression  and  of  concussion  of  the  brain  on  the 
ttion  is  very  marked.  In  the  first  the  bejit  of  the  artery  is  full  and 
•loiRr ;  in  the  second  it  is  slow  and  thready.  A  severe  hemoiThage  imparts  n 
fwcvliar  character  to  the  pulse ;  the  artery  is  small,  and  the  blo<M|  Hows 
tKma^  it  in  «uch  a  manner  as  to  communicate  to  the  tingers  a  feeble  but 
•barp^  ■  '.^^  and  jerking  sensjition.     The  beat  of  the  vessel   is  of>en 

-    1  liylhm  ;  it  may  be  intenuitteut,  irregular,  or  dicrotic,  either 
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as  a  result  of  pastric  deran^eiiu-nt  or  thun  organic  disease  of  the  heart.  A 
very  rujiiJ  [lulHe.  or  one  haliilually  iVrqavnt,  betokouK  danger,  and  in  oom- 
presfiion  and  concussion,  wlu-n  tin;  piilsaiiijn  (d'  ihe  heart  from  having  been 
Blow  becomes  rapid,  a  lULal  ItM-miiiulion  in  pi-obubly  near  nl  hand. 

Thermometry. — An  inereaeed  ovoliitifin  of  heat  is  a  constant  attendant  of 
fever,  and  the  degree  of  cuhjric  will  be  in  correspondence  with  the  extent 
and  rapi<lity  af  tJKHue-chan^e.  The  teniperalure  of  persons  in  health  varies 
very  little,  oRcillating  between  98.^'='  and  f^O.S**  Fahr.  The  fii-Ht  olmen^ation 
to  determine  local  temperature  in  inllaniniation  was  made  by  John  Hunter, 
though  sovoi*al  thermomotric  obsorvalions  in  dirtcuso  were  practised  as  early 
a«  1638,  by  Sanctorius.  There  are  two  forms  of  the  clinical  thermometer  in 
common  une.  fFigw.  1,  2.)  The  instrument  when  used 
should  be  ])lacod  in  the  axilla  or  under  the  tongue.  When 
in  the  former  region,  the  ]>art  should  be  wiped  dry  and  the 
arm  closed  against  the  side  for  a  short  time.  aiYer  which  the 
thermometer  may  be  introduced.  The  time  usually  required 
for  the  mercury  to  reach  the  proj)er  numeral  is  from  three 
to  five  minuios.  Two  observations  a  day  are  usually*  sutti- 
cient,  an<i  these  should  be  made  about  eight  o'clock  in  the 
morning  and  about  sovt^n  in  the  evening,  the  registration 
being  kept  on  forms  specially  provided  for  the  pury>ose. 
Generally  there  is  a  uuiionu  correspondence  between  the  rise 
of  temperature  and  the  frequency  of  the  pulse, — that  is,  with 
any  degree  above  9S°  Fahr.  there  is  an  increase  of  eight  or 
ten  beats  of  the  heart.  All  elevations  of  temperature  above 
the  normal  standard  are  expressiims  of  tissue-waste,  and 
when  reaching  1*)5°  and  upwards  tlm  danger  to  a  |>atieut 
is  vor}'  great.  A  considerable  number  of  expenments  was 
made  by  Dr.  Hare  on  patients  uf  luy  own.  with  a  view  to 
determine  the  etfcct  of  oraotionul  causes  on  temperature.  It 
was  found,  in  almost  everj-  case,  that  the  animal  heat  rose 
one  or  two  degrees  before  any  imjiortant  openiliou.  Ilia 
not  uncommon  to  find  the  temperature  run  n]i  a  degree  or 
two  in  a  surgical  patient  in  consequence  of  the  nervoua 
perturbation  incideut  to  the  renewal  of  a  dre'ssiug.  The 
same  elevation  may  be  due  to  prolonged  ctmstipaiion. 

Respiration. — Observations  ara\>Ti  from  the  state  of  the 
respiration  sh4»uld  include  the  frequency,  the  ease,  and  the 

I  regularity  of  the  process ;  whether  the  inspiration  or  the 

expiration  is  most  im|>ededf  and  the  effect  of  all  such  dis- 
turbances on  the  walls  of  the  chest  or  of  the  abdomen,  and 
on  the  voice. 
The  frequency  of  the  respiration  is  incre-ased  by  any  cause 
which  interferes  with  the  expansion  of  the  lung-tissue  or 
which  disturbs  the  pulmonarj'  cireulalion.  Thus,  in  pneu- 
m(mia,  where  the  puIn»onar^'  tissue  is  tilled  by  inflammatory 
infiltration,  and  in  hydrothorax  or  in  enij»hysema,  in  which 
the  fluid  crowds  the  lung  back  towards  the  spine,  preventing  the  fi*eo  en- 
trance of  air  into  the  air-<-elis.  nature  instinctively  attempts  to  com])ensate 
for  the  diminished  aenition  of  the  blo(»d  by  numerous  short  respinitory  acts. 
Tlie  breathing  is  modified  by  cardiac  disease.  When  the  patient  is  reposing 
quietly  in  the  recumbent  position  it  niay  be  entirely  natural;  if  obliged  to 
tnm  over  in  bed  or  to  rise  it  becomes  quickened;  and  on  walking  or  climb- 
ing an  ascent  it  becomes  greatly  hurried  and  labored.  Emotional  causes 
also  operate  to  disturb  the  regularity  of  the  respiration.  Joy,  appreheusion, 
or  hignly-wrought  anticipation  frequently  so  unsettles  tlie  quiet  currents  of 
feeling  that,  like  a  lake  stirred  by  fitful  gusts  of  wind,  the  breath  goes  and 
come-s.  sometimes  with  rcgularly-meastmMl  intonalis  and  at  other  timoa  in 
tumultuous  and  rapid  niovemeuts  of  the  chest. 
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wliero  the  dcpiiratiDg  fuuctiuii  of  un  iiiijiortAnt  t'limimitinf?  orgtm 
HIep  the  kitin<^'_\'N  w  IV<tru  Htnu-tural  <1istni.so  ini|tt?rlVH'lly  executed,  (lit*  bmin 
inci  olhrr  orgauB  soon  iK-gin  to  feel  thv  toxic  etlectt*  of  the  prixjiict!*  of  re- 
tAiniHk  ti»4iai^waiite  In  athemmatous  conditions  of  the  vohsoIh  of  tho  hoart 
thv  cimiljktion  rnovea  tjirdily,  Hud  it  ie  ni»t  uncommon  tinder  euch  circum- 
stjuicv!^  to  wltne^H  a  Hiu^ulur  invgularity  in  the  brcathin^.—^kt  one  lime  ao 
qviet,  while  the  medulla  in  doHcul  with  amesthetio  hlood,  as  wcarcely  to  l>o  ob- 
wrvd.  and  at  another  time,  when  the  necessities  of  the  organs  compel  them 
til  piy  out  for  iK'fth  M(MHi.  carried  on  with  tho  givatesi  rapidity  until  tho  want 
e  snpplied. 

lusinration  in  in  Konie  inniunceH  more  iin|>eded  than  t^xpiration.  The  cause 
of  thw  irt  to  \n*  nought  for  in  a  mechanical  ohntruction  of  tho  tmchea.  the 
krynx.  or  the  glottis.  Thus,  in  tedema  of  the  glottis,  in  croup,  or  where 
ihe  paiwo^  of  a  hoIuH  of  I'ood  is  arrested  ai  the  termination  of  the  pharynx, 
the  canal  of  ihe  vocal  ret*pji*atory  tube  may  bo  mo  encroached  upon  aa  to 
rv*i^t  Ihe  entmnce  of  aii'.  In  pleurisy  or  in  pleurodynia  the  inspirator)*  act 
will  he  bnnii^ht  to  a  Hudden  arrest  lH?foro  its  completion,  and  in  fracture  of 
the  ribs  both  innpiralion  and  expiration  are  conducted,  so  far  at*  the  injured 
lido  lA  concerned,  \vith  the  utmost  quietude,  and  may  bo  in  rare  instancea 
tniirvly  («us|K*nded. 

One  of  the  inarvellout*  adaptations  to  extraordinary  conditionn  which  exist 

IB  the  human  body  is  the  inteifhangcablencrts  of  function  between  its  dif- 

fbnpiit  part8.     Thie  i(«  beautifully  illustrated  in  the  mechanism  of  the  chest 

i  of  the  abdomen.     When  the  ribs  are  broken,  the  fractured  walls  of  the 

rax  l»ec*inu«  almost  motionless,  the  respiration  being  carried  on  by  the  dia- 

in  and  the  abdonunul  muscles  ;  while  in  a  case  of  peritonitis  tho  reverse 

►__  true. — the  abditminul  parietes  are  i-enderod  quiet,  being  supplemented  by 
ti)«  ttiuM?lee  of  the  chest.  In  case^  of  intra-<:-i*anial  pressure  the  respiration  is 
aiiMlucte<fl  in  a  slow,  labonxl,  and  noisy  manner. 
^There  are  frequoDtly  unusual  sounds  aecompun\ing  the  respiration  which 
phTv  their  signiticauce.  The  stridulous  crowing  and  wheezing  noise  otten 
inrvvuijianying  ilitticult  inspiratitm  is  due  to  the  air  rushing  thn:>ngh  a  narmw 
•ivrtun-  in  the  Iniynx  or  in  the  trachea.  There  is  a  grunting  expiration 
which  is  as*tK'iated  with  disease  of  the  spine  in  children:  the  rales  which 
pitwa^*  approaching  dissolution  are  duo  to  the  passage  of  air  through  the 
arrngi'Jil  and  tracheal  mucus:  the  stei*tor  attending  the  breathing  in  cer- 
ehtmi  i-ompresfiionrt  is  thucial,  from  ]>aral3*rtis  of  the  soft  palate. 

There  are  alterations  in  the  voice  which  are  pnxlucod  oy  a  modification  of 

tie  air  |Missing  ihnmgh  the  vocal  apparatus,  and  which  indicate  changes  of 

•tnu-iun^  in  the  fauces,  phar^nix,  and  laiynx,  and  in  the  system  at  targe. 

Froai  these  causes  ariho  the  inarticulate  nuiniblitig  uf  wurds  in  tonsillitis 

iftd  po«t-phar\*ngeal  abscess,  tho  whisper  in  paralysis  ur  in  swellings  and 

tnm'rn!!  about   the  vocal  cords,  the  indistinct,  guttural,  and  br<iken  words 

whi<*h  Hitend   the  dyspnoia  of  aggravated  lung  and  heart  disease,  and  tho 

.idous  voiee  of  extreme  weakness  f!*om  the  exhaustion  of  febrile 

liseases.     Hiccough  and  sighing  are  also  phenomena  which  bo- 

.'•*  (d*  anxiety,  fn.im  their  frequent  connection  with  great  debility 

N-n  invasion  (d'  mortiticatjon. 

.-on  S4»melime8  s<dicits  the  asfiistance  of  the  respirntoiy  function 
in  the  diagnosis  of  disease,  aj*  coughing  in  suspected  cases  of 

^tfstem — ^The  recent  advances  made  in  cerebral  physiology  and  the 
!(>•  '  of  Cerebral  centres  furnish  a  new  and  practical  tiold  for  surgical 
di  iid  wh<'n  pro|»erly  interpreted  enable  the  operator  to  push  his  ox- 
pi  r  the  rt^lief  id'  intra-cranial  tix>uble  into  regions  which  hifbert'O 
bu  »'gnnled  as  forl»iddou  gn.»uud.  It  is  often  a  very  difficult  part  of 
\h  IS  rluly  to  determine  tlio  exact  value  <d'  many  nervous  phenomena 
whjcli  in  the  progress  of  a  case.  The  inquiiy  under  thie  head  will 
inclBdi  .   oce,  sensation,  and  motility. 
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Intelligence. — ^The  whole  ment4il  and  moral  condition  of  a  patient  maj 
be  changed  by  physical  dUease  or  injiir';y'.  This  change  may  conaisi,  tirHt, 
in  an  inielloctual  aberration  or  delirium,  a  condition  very  common  in  aHec- 
tion«  uttendod  by  great  arterial  excitement.  TbiH  dclinum  may  be  pas:^ive, 
muttering,  or  incoherent,  chanieterislics  which  lielong  to  iifHthenic  states 
ol'  the  system;  or  it  may  lie  wild  and  uncontrollaMo.  uh  ii)  «onic  Ibrras  of 
cerebritiH.  Again,  the  dclinum  may  he  intermittent,  subsiding  with  the 
febrile  part»xy8m,  and  reajipearing  with  its  recurrence,  a  condition  not  to 
be  rcganled  as  particularly  dangeroua ;  or  it  may  bo  constant.  a»  in  menin- 
geal and  ceivbi*al  inttammationn,  and  suggestive  of  u  much  more  nerious  stat« 
of  things. 

Sometimes  the  intelligence  is  only  dull,  heavy,  obtuse,  not  absolutely  de- 
ranged ;  the  patient  can  be  roused,  and  will  rospoinl  correctly  to  rjuesliona 
which  may  be  asked,  but  woon  lapses  into  a  lethargic  ntate.  Kxamples  of 
this  nature  are  common  in  oxlema  of  the  brain,  in  slight  forms  of  uni*mia, 
anfl  in  concussion  of  the  bniin.  Omiplete  HuspcuHion  of  the  intelligence  ia 
a  conHtani  atrendant  of  eercbiid  cumppcssion.  Mental  dulness,  pansing  into 
stupor,  and  tinally  into  profound  coma,  indicates  such  senouj*  lesion  of  the 
bram  that  a  fatal  teniiimition  may  be  predicted  with  considerable  certainty. 
There  is  a  form  of  rjnict  delirium,  often  delusive  in  its  dritt,  which  follows 
the  extraction  of  cataract  in  aged  peraons,  appearing  to  bo  in  some  way 
dependent  on  imprcHsions  communicated  from  the  eye  to  the  brain,  and 
which  often  proves  very  Iroultlesome.  The  patient  is  constantly  trying  to 
remove  the  drcBsings,  can  with  difliculty  be  resti-ained  from  getting  out  of 
bed,  and  often  imagines  himself  away  from  home.  In  all  cases  of  delirium 
the  surgeon  must  cai*elully  push  his  inquiries  in  eveiy  dirvction  to  ascertain 
whether  this  mental  disturbance  is  the  ivsult  of  reflected  irritation  or  of 
disease  in  the  brain-tissue,  the  latter  of  course  investing  the  case  with  the 
gravest  aspect. 

The  nioi-al  endowments  are  likewise  liable  to  many  and  singular  |>ei"ver- 
sions,  the  i*eHult  id*  jihysical  disease,  .\mong  these  may  be  mentioned  the 
irritability,  obscenity,  and  profanity  which  characterize  some  cases  of  con- 
cussion uf  the  brain,  the  cerebi-al  disturbauce  from  febrile  excitement,  and 
the  nymphomania  which  is  aometijues  developed  by  both  local  and  central 
irritations. 

Sensation. — Cutaneous,  mucous,  and  muBCuiar  sensibility  also  demand 
consideration.  The  instruments  used  for  determining  the  cutaneous  sen- 
sibility are  the  H>sthesiometer  (Fig.  3],  an   ordinary  pin,  the  compasses, 

Fio.  S. 


Jblll'.nli'UH'I'T. 


and  a  feather,  applied  when  the  eyes  of  the  patient  art?  closed.  For  testing 
the  muscular  sensibility*  and  contractility,  the  electro-galvanic  battery  ia 
uacd. 

The  sensibility  of  the  skin  may  be  greatly  diminished  under  the  aniestbetio 
action  of  certain  morbid  poisons  circulating  in  the  bluod.  at*  that  of  syphilis, 
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contiequence  of  ner^'c-lesions,  ^iviuj;  rise  lu  aumbuess.  It  may  he  ex- 
"  •  exaggerated,  so  that  iho  gentlest  touch  with  the  linger,  or  even  with 
10  of  a  leather,  will  provoke  the  moNt  oxtraoi-dinary  muiiileatations 
vring,  a  comJition  ot>i'n  witnertfted  in  hystori{;al  join!*i  and  in  inmginury 
4i)N!m2t4^  of  the  spine.  This  perversion  of  sensibility  is  oxhibited  in  a  diversity 
of  wava.  It  may  eonsist  of  inleuse  itehing,  uh  at\er  poi«one<l  wounds;  of  a 
borriblv  feeling  of  antn  ci'awling  over  the  surface;  of  a  lociili/.e^l  btiriung 
n  ;  of  a  j^enme  of  being  brushed  with  nettles,  or  of  a  cold  stream  or 
ing  rapidly  along  the  surtiice  of  u  ]tart.  Theae  states  of  the  periph- 
•nif  nor\-es  may  be  caused  either  by  reflex  irritants  or  by  di?*ease  of  iho 
ganglionic  masses  of  neurine.  or  of  the  nen'ous  coixls  themselves. 

Fartft  normally  of  low  sensibility  become  acutely  Bonsitivo  when  inflamed: 
the  violent  ]>an»xyi!>ms  which  involve  the  entire  muscular  system  (d'  a  child 
with  an  inflamed  gum,  and  the  exquisite  sulTering  from  a  similar  8tateof  thu 
iiit«iganient  of  the  heul  caused  by  pressure,  demonstrate  the  truthfulness  of 
tliu  ■Uiiement. 

Pain  is  intensirte<l  sensibility,  communicated  to  the  consciousness  pn>bably 
ihniuirh  special  tracts  of  the  medulla  spinalis.  Much  may  be  learned  from  the 
rK  'r  quality,  the  locution,  and   the  duration  of  sutfering.     Shooting 

ah  <:;  pains  are  f>eculiar  toscirrhus;  burning  pains,  to  inflammation 

ol'  :bi}  >-kin,  lightning-like  pains,  to  locomotor  ataxia  ;  throbbing  sensations, 
to  the  presence  of  inflanimalorj'  pHxIuclH  under  resisting  structures,  as  in 
whitlow,  sickening  pain,  to  contusions  of  the  testicles;  and  gnawing  and 
boring  feelings,  to  caries  and  necrosis. 

When  located  at  the  end  of  the  urethra,  pain  points  to  vesical  calculus; 
akfMting  down  from  the  loins  to  the  testicle,  as  in  renal  colic,  it  indicates  the 
ppwence  of  a  stone  in  the  u]*eter;  at  the  point  of  the  right  shouJder-blade, 
tli»  fW^acntly  a  result  of  hepatitis  ;  and  at  the  knee  it  is  among  the  most  eom- 

n  signs  of  coxalgia.     These  are  examples  of  pain  remote  irom  the  actual 

t  of  disease;  and  the  surgeon  should  always  endeavor  to  learn  the  true 
source  of  this  symptom.  The  patient  should  be  invariably  asked  to  locate 
the  sADsation.  t'onstant  suffering  arises  cither  fn^m  inflammatory-  pressure  or 
fKim  the  pressure  of  morbid  growths;  intermittent  pain  is,  for  the  most  part. 

1  inflammatory^  or  neuralgic.      Of  this  nature  are  the  supraorbital  and 

ial  attacks  of  sutlering  and  the  pain  of  colic.  The  differential  diagnosis 
of  |»ain  flxim  the  two  (*auses  is  furtiier  cHtablished  by  the  intolei*ance  of  the 
afle«*ted  pan  to  pn?ssure  in  the  ibnner,  and  the  relief  itnparted  by  the  same 
pressure  in  the  latter.  In  inflammatory'  ])ain  the  seveiity  of  the  sulTering  is 
gpoerally  le^.*?  than  in  that  of  neuralgia.  A  tixed  and  persistent  ])ain.  in  a 
lieflnite  bx-ality,  is  a  symptom  which  should  never  be  lightly  passed  over 
bv  a  ]>hvsicijm.  Fugitive  pains  have  commonly,  though  not  always,  a 
rheumatic  origin.  In  c*stimating  the  value  of  tins  symptom  in  arriving 
at  a  diagnosis,  the  tempcniment  of  the  patient  must  be  considered.  All 
fiffnonB  are  nut  alike  aflected.  Some  endure  tortures  in  a  stolid,  stubborn, 
ADfl  aneomplarning  manner,  while  others  on  the  slightest  attack  will  exhibit 
the  most  extravaguiit  demonstrations  of  suff'ering. 

Hotiitty. — MuHfular  movements  possess  the  highest  importance  in  solvmg 
•OHIO  of  the  morbi<|  problems  which  come  within  the  domain  of  surgical 
dfaigDoMis,  Kccentric  movements  of  muHcles  may  depend  |)rimarily  on  the 
eandilinn  of  the  central  masses  of  ncuriiie  fmni  which  they  aro  t»nergized, 
i'\-  lo  of  the  nerves  runninj;  in  their  subBtanoe.  or  on  idlemtion  of  the 

a..  Is.    The  phenomena  resulting  from  these  smirces  an.*  loss  of  power, 

tnuiAi>4-.  iwitchings.  spanms.  contraction,  choreic  movements,  atnjphy.  etc. 

Jjtujt  of  po\tfr  may  atfeet  a  sint!;le  muscle  or  a  group  of  muscles,  one  extrem- 
ity or  ihe  entirt'  btsly.  When  it  includes  one  side  ol  the  b<Hly,  the  cause  will 
Bftfnitillv  l»e  referred  to  the  brain;  when  an  arm.  or  a  leg.  or  both  lower 
e\  -.  are  fltfectcd,  the  origin  will  usually  be  spinal.     The  pressun^  of 

a  :  _  :.  he  extremity  of  a  displaced  bone,  or  a  mass  of  redun<lanl  callus 
mmy  cumplotuly  paralyze  one  or  several  muacles.     A  sudden  and  sustained 
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exercise  of  mn^onlar  power,  piirtioiilarly  if  it  is  exerted  under  an  untavora- 
Me  diH|Kwit!<m  of  loveragc.  hy  dniwin^  on  the  iierve-foree  too  heavily,  oct-a- 
Hionully  leadn  to  a  temporary  pai-ulvKiH  (rt'Jifj;)  of  the  overtaxed  muHelos. 
The  jHiwer  of  the  museular  contraction  is  meaftured  by  an  iufitruniont  culledn^ 

a  dynamometer.     Fijr.  4^M 
Fi<i.  4.  JH  an  illustration  of  one 

variet  y .  Pa  1*^  lysis  of  cer- 
tain ^rouprt  of  mut*flu8 
followH  fnictuns  of  the 
veiicltnc,  and  explains 
many  defornwtiet*,  u» 
club-foot,  spinal  disio 
tiiinB.  etc.  Tremors  ai 
unfiirtunatcly.  to(»  oftfU 
the  etiV'Ct  of  irix^mcdial)le 
cenlrnl  diseases.  Spawns 
and  Iwitchin^K  nuiy  arine 
ftx>n\  i»ome  hjcal  irritant, 
aH  a  spiculuni  of  bone,  a 
preleniaturally  narrow  prepuce,  dentition,  *tr  from  causes  located  in  the 
Btomach  or  in  the  utei*u»,  and  therefore  anieuRlde  to  treatment.  Permanent 
contractions  of  ihe  muRcIcs  arc  nHimlly  unpromising  iitfcctioutt,  being  fre- 
quently a*8ociated  with  Bck'ro^i.s  of  the  antoriur  column  of  the  medulla 
spinalis.  Tjoks  of  power  may  again  be  due  to  musrular  atrophy  'tr  to  fatty 
degenerjition,  the  wircoun  celln  being  replaced  by  fat,  the  energizing  fact(Hi* 
being  unimpaired.  In  all  tlicne  itatliologkal  pha^cH  of  the  motor  a)>par»tu8 
the  use  of  i'arudaic  and  eleeincal  Htinmli  becomes  necessary,  not  only  to 
determine  physiuli-igical  activity,  but  also  to  detect  in  what  particular  iho 
imperfection  ctmsihtn.^ — that  i^.  whether  it  in  the  mut^cle,  the  noun-e  of  its 
power,  or  the  medium  thj*ough  which  the  power  is  comtnunicated.  that  is  a 
fault. 

The  gtiit.  posture,  and  various  altitudes  of  the  body  .should  also  in  ihi 
connection  attract  particular  attention.  The  walk  nf  a  child,  or  the  attitude 
assumed  when  ^landing,  reveals  tiiliercular  disease  of  the  cipine  or  of  the  hi)). 
The  habitually  flexed  state  of  the  thigh  gives  rise  to  a  suspicion  of  psoas 
almccss.  The  advanced  lower  extremity,  with  the  foot  everted  or  inverted, 
and  the  forward  inclination  (tf  the  I'ody,  following  an  accident,  suggest  the 
probability  of  a  femoral  luxation. 


DIGESTIVE   APPARATUS. 

The  influence  which  the  digestive  organs,  from  their  extensive  s\Tnpathie9, 
exerciwe  in  the  production  of  morbid  phenomena  is  almost  incalculable.  Ex- 
tcnHive  iHsturbanecs  of  the  rcKpiratory,  eirculalory,  and  Ui-n'ous  systems  are 
fref|uently  referable  to  organic  or  functional  disorder  of  some  portion  of  the 
digestive  ap|>aratuH.  It  slmuld  be  examined  in  lielail.  Tho  tumid,  the  pah 
and  the  scabbed  or  fissui*ed  lip  tvspe<'tivL'ly  in<licato  a  slrunious  and  auH'mU 
Htatc  of  the  system  and  gt*neral  disonler  of  tlio  intestinal  and  glandular  seci 
tions.  Gums  spongy,  shrunken  ft'om  the  teeth,  and  bleeding  when  touches 
imply  faulty  or  scorbutic  conditions  of  the  bIot>d,  or  the  injudicious  use 
mercurials. 

Lead,  silver  and  pulmonary  tuhereuloBis  ofltin  register  themflolvos  by 
characteristic  line  upon  the  gums,  and  (Vom  tJie  surface  *»f  the  latter  mai 
j>n»ject  morbid  growths  of  ditVcrenl  kinds.  The  teeth  of  the  child  nuiy.  bj 
iheir  notched  edges^  tell  a  tale  of  parental  vice,  to  which  allusion  has  alread] 
been  made. 

The  state  of  the  tongue  is  a  valuable  index  to  gonei^al  and  local  disorder 
4if  the  system.  When  dry,  there  is  an  arrest  i»f  seiretion, — a  common  con- 
dition in  febrile  excitement,  and  in  ittielf  not  very  important ;  but  if  to  tl 
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>H-  Affrlfjcl  a  ri^d  prominent  state  of  the  papilla?  and  u  dark  color  i>c- 

Mg  the  pn.>';rc»8  of  traumatic'  or  othc*r  fever,  the  etise  is  beset 

nth  I       In  faiuinl  and  gastro-intestinal  inflamniation.  nn<l  in  the  ex- 

ernHtn.  the  organ  in  red  and  oceasionally  glazed;  in  anasmia  it  is  pale, 

and  flahhy, 

The  ciMitinijf  v\]um  the  tongue  tnay  he  ncjinty  and  white.  a»t  irtdication 
uallv  for  the  use  of  tonien ;  it  may  he  thick  and  have  a  white  and  yellow 
i-otor  Jnlennixed,  as  in  di»4)r<iere<i  Hver-fuiution;  and  it  may  lie  incruttlod 
with  a  dark  and  pn«ity  fiulwtance,  conKistiug  of  vitiated  secretions  and  dis- 
ar^ruiij&etl  blood-eorpuwdes ;  this  coating  may  not  only  adhere  to  the  tongue, 
ofttfU  galhei'H  nhiMU  the  leorh  and  gums  (sorrfes),  and  may  be  reganled 
ng  danger 
wliSte  and  yelhnv  eoat  may  accumulate  on  the  tongue  from  congcHled 
or  Inflaiitvd  faucet^  or  pharynx. 

The  form  of  the  tongue  should  he  noted.  In  habitual  disturbance  of  the 
dif(«Mion.  and  in  feuhlo  stales  of  the  general  system,  it  will  ot\en  bo  fornid 
brottid,  aoft,  and  li^nuivd.  aud  with  roui»ded  edgen.  In  inHammatory  diiieanei* 
of  ibe  respiratoi'v  tube  it  ift  KomelimeH  depreH.-*ed  in  the  centre,  giving  the 
inW  an  tdevateil  ap]iearance  .  and  in  meningitis  and  cerebrilis,  an  long  a^  the 
Wain  in  not  »iubjecied  to  too  givat  nress?ure.  it  will  he  long,  narrow,  and  pointed, 
Till-  inngue  inay  be  altered  in  iorm  and  ]>re6ent  a  blue,  spongy  appearance 
Ihm>  ungvittmatdUH  growths*. 

The  niotioni*  of  the  organ  nhould  not  pn.ss  tuiobfter\'ed.    A  tromulouH  tongue, 
oTont'  whudi  is  protruded  sh)wly  and  with  ditticulty  fmm  the  mouth,  implies 
t  debility  and  betokenn  danger.     When  it  is  thrust  out  to  one  side.  tnei*o 
Itn^hahly  unllatei'al  paralyais.  or,  at  least,  |>aresi8  of  its  muscles  on  the 
iMite  side. 

n  inN|K*rtion  nhould  likewise  be  made  of  that  region  which  lies  between 
thv  ti»ngut'  nnd  the  floor  of  the  mouth,  into  which  prt^jcct  the  sublingual 
kod  i^utunaxillarv  glands,  and  where  ranula  and  salivan'  calculi  are  amdily 
(hstjTi'led  when  pivsent. 
Both  the  tongue  and  the  inside  of  the  cheeks  should  be  examined  for  ulcers 

rnuc'ttis  pat<-hes  when  there  Ih  reason  to  suspect  a  syphilitic  taint. 
I  --ed  ileglutition  or  enunciation.  hoai>encss,  and  stittnessof  the  neck 

.•i>i  1  a  caivful  in.speclion  of  the  fauces  and  pharynx,  noting  if  there 

hy|HTtn>phy  of  the  ton*iils.  elongation  of  the  uvula,  relaxaliou  of  the 
um  jialati.  enlargement  of  the  pharyngeal  glands,  or  any  post-pharvngeal 
prtimlnenee  which  might  be  inv(»kcd  to  explain  the  Hymptom^  complained  of 
W)""  -i^,'T)s  of  obstruction  in  the  cesophagus  are  |>resent,  the  examination 
:ide  by  carrying  appropriate  bougies  or  prtibangs  along  this  part 
•  Miury  lulw?. 

,   or  retching,  especially  when  preceded  by  a  dyspeptic  history^ 
a  i-arctid  explonifion  of  the  abdominal  contents  and  ot  the  hernial 
for  tumors.  olMtructi(»nr<,  and  rupture.    The  a]>|"H*arance  and  odor  of 
-  ejected  fn>m  the  stomach  also  require  notice. 
1  ivT*  of  enlarged  organs,  like  the  liver  and  the  spleen,  or  of  a  dis- 

to  II.  such  an  the  kidney,  may.  with  care,  by  percu.^ision  and  manipu- 

f  'uralely  tracud      In  distention  of  the  abdominal  parietes  from 

u^  'IS  i^i  fluid,  the  diagnosis  will  be  facilitated  by  palpation,  by  ob- 

■fr  tluttened  or  pi*omincnt  flanks,  and  by  the  use  of  the  exploring 


I  le  of  bliKxi  from  the  rectum  after  a  difficult  defecation  may  he 

iTi  ~  pni|)er  caune  by  ocular,  digital,  and   instnnnental  exploration, 

MTv  -\-mptom  mayattend  hemorrhoidn, fissure, stincture.  ulcers. cancer, 

ati'.  i-ccption.  it  may  be  necessaiy  to  resort  to  all  of  the  above-inen- 

Li»rt«i  Ml.  ;.>ures.  The  form  of  the  fipces  will  often  reveal  rectal  stricture, 
bein^  in  small  eylinders.  liko  pipe-stems  or  j)encila,  sometimes  round,  and  at 
oflwrr  tinu'S  flat,  atigular,  or  broken  into  fragments.  Putty-rol<»red  dejcf'tions 
imply  iKo  aJNK'n<e  of  bile  In  the  intestine  ;  and  when  of  the  color  and  con- 


SURGICAL  DIAGNOSIS, 

sistence  of  tar  ihey  often  consist  of  venous  blood.     Pain  at  the  anus  in  soi 
instances  is  itself  diagnostic  of  the  disease.     When  coming  on  a  short  tim< 
after  defecation,  and  increasing  in  intensity  for  several  hours  in  succession, 
it  belong  to  anal  lissnro.  ^H 

Tenesmus  is  not  only  u  si^n  of  colitis,  but  may  be  also  excited  by  a  foreigl|^| 
body  in  the  rectum,  and  when  accompanied  by  frequent  and  slight  watery 
passages  it  is  an  eWdence  of  tiecal  ini]>aetii>n. 


GENITO-URINARY   APPARATUS. 

The  sexual  system  of  both  males  and  females  is  so  conspicuously  eoi 
cemed  as  a  disturbing  (actur  in  many  of  the  derangements  of  the  body 
that  it  cannot  be  i^mored  in  the  analysis  of  many  cases  of  disease  and  injury, 
nor  should  it,  in  huch  inquiries,  be  dlHtiuciated  fn)m  the  urinary  organs.  The 
loss  of  the  venereal  appetite,  its  inordinate  cxcitemeni,  or  its  presence  with- 
out the  ability  to  execute  the  act,  ai*e  conditions  which  i*equire  a  careful  ex- 
amination of  the  cerebro-fl]iinal  cenli-es.  the  organs  ihemselveH,  and  the  Htal 
of  the  unne,  as  well  as  an  inveHtigation  of  the  habit?^  of  the  patient. 

The  existence  ol'spennalorrh<eft,  or  of  secret  indulgences. — a  vice  common 
to  both  sexi!H. — must  not  be  overlooked  in  instances  where  a  patient,  in  con- 
sequence of  the  presence  of  palpitation,  nen'ous  rcsllesnness,  dysfH?psia.  and 
loss  of  strength,  applies  for  relief,  without  having  any  detectable  organic 
lesion  to  explain  these  symptoms.  ^| 

Priapism  and  its  connection  with  spimil.  cerebral,  and  cox-bellar  injurie^^H 
the  retractifm  of  the  tcHticle  in  renal  colic,  with  pains  along  (he  course  of 
the  ureter;  phimosis;  elongation  of  the  prepuce;  urethral  pain  iin<l  its  bwa- 
tion,  whether  at  the  extremity  of  the  gluns  ])enis,  at  the  neck  (d'thu  bladder, 
or  along  the  entire  length  of  the  canal,  and  whether  experienced  at  the  com- 
mencement or  at  the  termination  of  micturition,  also  the  sixe  and  shape  of 
the  stream  of  urine,  are  all  subjects  tor  inquiiT  in  connection  with  stono, 
prostatic  hypertrophy,  or  strictuco.  <.)t  like  importance  is  the  existence  of 
urcthnil  discharges,  of  Btric*ure,  and  of  an  imtuble  or  intlumcd  bhidder. 

In  females  the  menstrual  function,  as  regards  its  establiwhnit'nt,  excess, 
suppression,  irregularity,  or  deeliae,  must  be  considered  as  the  prabable  cause 
of  constitutiniiMl  disturbance. 

So  also  in  irritable  bladder  the  surgeon  must  exploit;  the  viscus  for  stone, 
and  the  urethm.  the  vagina,  and  the  rectum  for  morbi<l  growths.  In  uri- 
nary incontinence,  the  vesico-vaginal  se|>tum  should  be  examined  for  a  possi- 
ble  fistula;  and  in  the  same  defect  in  childivn,  the  ivetuni  should  be  searched 
for  ascaridcs.  Nor  would  such  examinatiim  be  complete  unless  the  vagina 
and  the  uteniswere  included  in  the  exploration,  as  only  by  such  precautions 
could  the  existence  oi  pol>^i,  or  of  tibroid  or  other  growths,  be  detected. 
The  existence  of  any  pale  red.  watery',  or  chocolate  discharge,  with  an  un- 
pleasant odor,  IVom  the  vagina  shouM  aKo  be  noticed. 

The  importaiK'e  of  sound  kidneys  to  the  kuccchh  of  a  surgical  operation  is 
BO  commofdy  recognized  that  no  surgeon,  understanding  his  duty  to  a  patient, 
would  niiderlake  any  such  procedure,  save  in  cane  of  emergencVi  without 
tirst  asceriainirig  their  condition.  The  examination  of  the  secretion  should 
Ikj  physical,  chemical,  and  microscopic,  and  should  include  quantity,  s|>ecil 
gravity,  color,  reaction,  and  composition. 

Albumen,  pus,  mnco-puH.  blood,  urates,  phosphates,  and  oxalates  tnust 
each  be  carefully  noted  and  traced  to  their  proper  sinax'e.  These  subjects 
will  he  treated  of  in  detail  under  the  head  of  diseases  of  the  genito-urinary 
organs. 

Except  in  two  or  three  instances,  nothing  has  been  said  in  regard  to  the 
instruments  commonly  used  for  diagnostic  purposes,  as  these  will  require  ta 
bo  noticed  in  connection  with  special  subjects. 
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CHAPTER  IL 

ANTISEPSIS. 

ijnmipnl  thought  of  antweptic  surgerj-  may  perhaps  be  traced  to  John 
member  of  the  College  ot*  PhyfiiciunH,  Kn^^land.  whose  collec- 
OpBD  of  tractt^,  printed  in  1704.  contained  u  der^criptitui  4)f  a  new  and  secret 
'^BftihiMi  of  treating  wounds,  liy  whieh  liealing  Umk  place  quick ly  without 
inflammatioD  or  suppumtioii :  hut  it  in  to  one  of  Old  Sciitiu'B  sons,  Sir  JoHcph 
Linter,  that  the  everlasting  gi-atitude  of  the  world  is  due  for  the  knowledge 
we  poaaeAR  in  regard  to  the  ix«hitioii  existing  between  miero-orgunismH  and 
inflammation  and  suppumtion,  and  the  power  to  ivnder  wounds  aseptic 
tlirou^h  the  action  of  germicidal  substances. 

It  wat^  long  known  that  partH  divided  nubcutaneously  healed  without  the 
oidinar)*  phenomena  of  purulent  fomiations,  a  result  attributed  to  the  ex- 
clusion of  atmospheric  air.  Ou  the  asHuniption  of  this  being  true  arose  the 
method  of  occlusion,  as  pi'actitted  by  .lulen  tjueriu,  an  eminent  French  sur- 
geon, H'Uieh  consisted  in  sealing  up  wounds  by  dressings  impermeable  to 
atmospheric  air.  Finding  this  unsatisfactory,  ho  subsequently  followed  cmt 
tb«  same  idea  by  maintaining  a  vacuum  around  a  wound  by  means  of  an 
eihau^'ting  apparatus.  Both  of  these  experiments  pnned  fruitless.  There 
» •  V  er,  a  number  of  scientific  laboi-ei-s,  as  Schwann,  Pasteur,  Pouchet, 

»i.  .  -,  whi»  were  diligently  pushing  their  experimental  studies  in  search 

oi  the  »»eerct  of  fennentalion,  and  who.  by  methods  of  exclusion,  finally 
nnu-hcd  some  very  significant  facts.    Though  following  diftei-ont  ])atlis  of  in- 
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Ttfvtigation,  the  lines  of  discovery  all  ronvorgod  on  the  same  truth. — namely, 
.jjbftt  nvither  atmosphenc  air  nor  other  gases  possessed  any  power  to  develop 
mentation.  The  investigators  wei*e  able  to  prove  that  air  previously 
siei.'ttHj  to  a  high  temperalur-e,  or  filtered  through  a  mass  of  colton-wonl, 
could  Ih!  freely  admitted  to  putrescible  material  without  exciting  femion- 
tatioD.  The  necessary  inference  iVom  these  experiments  was  that  it  was 
Hut  th«f  air  in  itself,  nor  the  gnses  of  which  it  was  constituted,  but  something 
which  it  contained,  that  constituted  the  active  agent  in  fermentation.  Take 
a*  an  illustration  the  urine,  which,  <mt  of  the  body,  rapidly  undergoes  do- 
com|>cn«itiMn.  If  a  fiask. — as  in  the  expenn»enl  t»f  Sir  Joseph  Lister. — the 
mouth  of  which  is  covered  with  cotton-woitl.  be  placed  in  a  hot-air  chamber 
for  wvoral  lioni-s  exjjosed  to  a  high  beat  (300°  Fahrenheit )  and  then  allowed 
to  e<Md,  all  organic  matters  in  the  air  ot'  the  Hask  will  have  been  thomughly 
do<tn>ycd.  un<l  that  which  Hiibsequently  enters  is  com|Killed  to  pass  through 
th«  e«itt4ui-u-rKd  cover.  Jf  now  a  pt>iiion  of  urine  be  pa.Hsed  into  the  tlosk, 
obtrrving  in  S4i  (]t>ing  all  antiseptic  precautions,  as  washing  the  penis  with  a 
ksUon  ctmtaining  carbolic  acid,  or,  as  would  now  be  done,  v^Tth  a  solution 
of  ctirnmive  sublimate,  and  then  pressing  the  gland  into  the  mouth  of  the 
TeaMtl,  with  the  cotton~woi>l  accurately  packed  round  the  organ,  and  to  be 
it|iUc«^d  when  the  latter  is  withdrawn,  it  will  be  found  that  the  fluid  can  be 
prtvervrd  for  an  indefinite  pcriiHl  without  undergoing  any  change  answer- 
iiif  to  temientation.  This  is  as  true  of  organized  solids  as  it  is  of  organic 
4tn<U  If  a  pf>rtion  of  flesh  be  renutvod  from  the  bwiy  of  an  aninuil  and 
be  intriMiucefl  into  a  vessel  tlie  air  in  which  has  been  perfectly  sterilized  by 
)»c«t,and  the  mouth  of  which  is  protected  by  a  cotton-wool  pad,  the  flesh  will 
no  putrv.scent  changes.  It  is  thus  that  fragments  of  flesh  and  of 
tt,  torn  and  rasped  away  in  subcutaneous  osteotomies,  undergo  no 
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utrofactivo  docomposition,  but  are  ultimately  disposed  of  by  a1)Hor[iiioi 
ho  I'act  luiviii^  boon  osialilislu-il  tJiat  f'orinoutaii<m  dopemied  oti  the  pivsen< 


of  purlii'lo.s  dcrivoil  t'rum  liu-  exturnal  woi'ld.  Ilio  next  step  whh  to  ascertai 
the  iiaintv  of  thor^o  pariiclrs.  In  fho  artn  it  whh  known  that  the  |dien(ini- 
oiion  of  niij*iii;;  bn-ad  by  iutnxhu'iui;  a  ]nirtii'Io  of  ti.'as'oii  inl"  the  lb»\ir,  or 
of  devolopiiit;  iih'nholir  iV'nnoiJCiUioii.  was  duo  hi  ibu*  piosomo  nf  u  vet^'eluble 
organism  ;  (ho  inloivnoo  uum  iiaiurallv  jvaohud  that  tbo  putrefaolive  ohan^es 
in  the  fluidrt  and  ftolid»  of  the  botly  nii^bt  ilepond  n]»oii  the  pix^wenee  of 
organiHnis  of  a  similar  nature,  and  Iho  aid  nf  tlu>  niicntscupc  wan  invokeii 
in  order  to  assitd  in  the  solution  of  thi^  part  of  tho  problom.  It  is  true  that 
the  proHonee  of  low  forniK  of  ]>iant  iil'i'  in  a!l  Huids  uiidergoinj[r  forniontation 
was  not  a  new  dincovorv;  but  that  jtutrLdaotive  ohungert  dopondod  on  the 
presence  of  anoh  or«;aiiismH.  and  that  ihoir  existenoe  under  thoKo  circuni- 
etanees  was  not  an  aeci'loni,  was  n<vt  known.  Al  one  lime  ihoir  piMsonee 
was  aceonnfed  for  on  the  thoorv  of  Hpontaneotis  generation  ;  but,  an  this  doc- 
trine was  no  longer  touabie,  tlie  eonolnsion  became  irresislible  that  they 
reaol»od  I  ho  (luids  and  solids  from  oxiernal  souix-es.  These,  then,  wo»v  t»r- 
ganie  jtarlieles  destroyed  by  heat,  the  absonoe  of  whieh  faetor  explained 
noM-pnlrot'aetivc  phenomena.  Such  an  interdependeneo,  thorelore,  exists 
betwoon  the  latter  priK*ess  and  the  pivsonee  of  these  simple  niiernscopi^ii 
vogetaI>le  partieles  Lliat  we  are  authorized  in  saying,  no  ■micro-orgnni&tnx^  iij^H 
ffrmenttitittn.  ^^1 

Another  ^tuostion  whirh  arises  out  of  thu  fonsiiier-ation  of  this  snl>jeet  is 
the  modiia  uperandi  of  lliese  jmrtieles  of  living  matter  in  prifducing  the 
mysterious  movements  obsened  in  lermentalion.  It  is  not  catalysis.  Tlie 
veiy  I'aet  that  these  orgainsnis  are  living  eclls  ])iesnppoHes  that  Bini]}Ie  aa 
they  may  be,  i)eeni)yiiig  imloed  the  lf»wosi  plane  of  vegetable  life,  yet  for 
their  gr(»wth  and  muUiplJeation,  for  the  work  of  seerotion  and  excretion, 
a  j)i*o[>or  supply  td*  ftnid  becomes  a  necessity. — as  much  a  neressily  for  this 
simple  vegclarde  cell  as  for  a  tree  c*imposed  of  niyi'iads  of  cells.  It  is  only 
alter  the  yeasl-pluni  Inis  acquired  a  <-erlain  degi\*o  o\l  growth  that  the  alco- 
holic fermentation  bogins,  and  therefore  it  is  assumed  tlial  fennentation  is 
only  another  name  for  the  chemical  chariges  wrtnight  iin  the  ft>od  in  the 
laboratory  of  the  parasitic  cell.  Not  only  do  these  new  and  strange  pro<lncts 
cause  local  irritati<»n  and  inflammation  in  the  tissues  in  which  they  are 
formed,  but  they  are  also  susceptible  <d'  being  introduced  into  the  ciivula- 
lion  ^)f  the  body,  giving  rise  to  septic  poisoning  and  death. 

It  is  through  the  microsco]ie  in  the  bunds  of  trained  obsen'oi-s  that  we 
lenni  of  the  proiligious  oj)ulence  of  «>rganic  forms.  These  niiem-organisms 
float  in  the  dust,  cling  to  every  object,  are  inhaled  at  almost  every  inspinilion, 
and  swarm  in  all  waters.  These  intinilely  small  masses  of  vegetable  pmlo- 
]>la8m  are  called  schizomycetes  or  bacteria.  Infinitely  small  though  they  bo, 
yet  through  their  silent  and  mysterious  agency  the  most  startling  results  are 
determined.  I'astenr  has  shown  that  in  the  pi\K*esst>s  of  fermentation  and 
putrefaction  they  play  the  leading  jiart.  an<]  that  si>me  id'  those  fatal  ejti- 
demics  wliich  have  at  diti'eiTut  limes  threatened  with  dcstrucli(»n  certain  iii- 
dustT'iofl  of  France,  as  the  silk-wonn  disea.se,  the  chicken  cholera,  and  tlie 
cattle  anthrax,  wero  the  work  of  such  minute  organisms:  so  that,  small  oe 
may  Ite  these  particles  of  living  mailer,  yet  they  may  btn-ome  sutliciently 
potent  to  destroy  the  herds  and  stop  the  looms  of  a  nation.  Those  facta 
a|>pliod  U)  the  study  of  surgical  pathology  fiave  illuminatod  as  with  a  sun- 
beam thoso  morhiil  and  <>tllcn  fatal  pnKresses  which  aiv  so  comnKmly  oh- 
sen'od  in  tho  human  body,  esjtecially  in  c*>nnection  with  wounds,  and  it  is 
by  sueh  application  that  iJstor  lias  established  a  great  general  principle, 
which  will  livo  while  the  world  ivmuins.  which  has  alreaily  revolutioinzed 
surgical  methodH.  and  wbicli  makes  its  discoverer  stand  to-day  the  most  con- 
spicuouH  figure  of  the  surgical  world. 

Antiseptic  surgery  has  come  to  stay,  and  the  sooner  this  fact  is  reooff- 
nized  the  better  for  both  surireon  and  patient.     The  question  may  possibly 


•ge< 
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fti  oourt«  of  juBtico,  "  Aro  you  a  disciple  of  tho  gospol  of  oloanli- 
IK"-  vcTNlictpi  may  <iopcnd  on  its  answer. 

I  i>.-lv  bt^yoiul  fhi'  pule  of  this  work  to  attempt  anything  more  than  a 

^cDMmt  tioflcnption  ot'thtwo  haetoria  which  helon/^Hlriotly  to  Hui-ffical  dirtoase. 

Studenti)  in  thin  dopartinont  of  natuml  history  are  not  agreed  a^  to  their 
eiMRfication.  Some.  u»,  for  exainplo.  Billroth,  have  contended  that  the  ditfer- 
eot  forms  described  hy  Cohn  and  others  were  only  the  same  organism  seen 
ftt  different  Hta^8  in  ite  life-hi8tor>% — a  statement  certainly  not  correct  in 
ihe  li^hl  i»f  more  iveont  oiirtervations.  Some  re^anl  these  organisms  as 
allied  io  the  al>fa\  and  nthers  place  them  with  the  fun^i.  There  seems  to  be 
U  pn?fl«ut  un  opinion,  notably  that  of  Koch  and  of  Klein,  that  a  harnilees 
orv&niAm  cannot  ttecome  changed  into  a  diseaHe-produtinp  one. 

The  moot  common  fonnn  of  these  micro-ftrganinms  ure — 1st,  Micrococci 
(Krir.  5.  A)  The«e  am  round  bodies,  and  constitute  un  important  K^oup,  of 
«i  ' malic  u'lHters  unumerate  five  divisions,  based  im  ihf  arrangement 

o(  lU.  their  m»Hle  of  division,  and  the  diseases  in  which  they  are 

fontid  ThoHc  which  most  concern  the  surj^eon  aiv  the  pyogenic,  di]>hthe- 
litjt.  er>-fti|»elat<nis.  gonorrhtL-al,  and  the  yelhnv  pyogenic  cocci  occurring  in 
eomyelius.  Pure  culiuivs  of  these  vurit'tics  when  inimduccd  into  the 
\y  reprvMduce  wiih  gi-eat  uuifonaity  morbid  conditions  convsponding  lo 
tii(iae  in  which  they  are  found.     Probably  in  the  case  of  the  diphtheritic 

facta. 


vttrieiy  this  statement  is  scarx-ely  warranted  ny 
2d.  Jiai-ffria. — These  are  oval'  or  roJ-tthai>ea, 


their  length  exceeding  their 
Fio.  5. 
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A,  mlcrocoed;  B,  IxrtariA:  C,  bAclTll 

in  the  membranes  of  diph- 


tifNkdth  {  Fig  5.  B).  or  they  may 
exi*«i  as  Hpirul  tilaments  (Fig.  5, 
D)  {gpirilia)^  or  in  rods  niore 
orleaa  twisted  (Fig.  5.  C)  (bfi- 
e%Di).  S<^>me  of  those  forms  aro 
eih&ted  ami  pos^eHs  the  power 
of  liM'iirniition.  Not  unfro- 
«|U«ntly  ihey  become  aggre- 
itii4i  masses,  joincfl  to- 
rr  by  a  gelatinous  or  ad- 
esivc  luAterial.  fonning  tho 
MM'ttlled  Zi>oghea. 

One  of  the^M.'  organisms  ( Bac- 
terium   tirfxr)    is    met  with    in 
annc,  causing  the  ammoniacal 
entation.    Tliey  are  found 
iHc  inflammaton^'  exudation  of  pneumonia, 
en4i.  in  splenic  fever  or  anthrax,  in  ch<dera.  and  in  tuberculosis. 
The  manner  of  multiplication  or  growth  of  micrococci  is  by  division,  and 
tn  rvrtain   bacilli   by  sj)ores.      In   some   members  of  these  organisms  the 
diriMon  takes  place  transversely,  as  in  the  bacteria;  in  the  micrococci  the 
diviMon  occurs  in  both  directions,  transversely  and  longitudinally.    Thespores 
ptiWiH'"  '  a  -lingular  tenacity  of  life,  and  are  not  easily  destrt>yed  fiy  either  heat 
I'-  i!  agenlH.  w»  that  they  may  remain  dormant  f(»r  yeai*»  and  again 

►i  '  destructive  activity  under  a  favoniblc  environment.    The  pix^aence 

nf  nxygen  i«  favorable  to  the  growth  of  most  fonns  of  micrococci.     A  few 
rive  only  in  itn  absence.     Water,  and  organic  substances  containing  nitro- 
and  carbiin  and  the  salts  of  |xitash,  with  phosphates,  constitute  the  true 
lulum  of  those  organisms. 

Thrne  micnj-organisms  are  the  active  agents  in  fermentation  and  decom- 
pwitii»n  The  chemistry  of  the  arts  is  in  many  rcs|>ec!s  riependent  on  their 
prvA^nco.  The  stability  of  complex  organic  substances  is  broken  up  through 
iWir  agency,  ami  the  resulting  jiroducts  otXen  acquire  properties  which 
tvndcr  them  [M»is<mouM  to  the  system. 

The**;  organiMn-*  enter  the  bi»dy  ihr^Migh  a  break  in  the  continuity  of  the 
t»ne.  through  the  lungs,  the  stomach,  and  the  urinary  passages.    There 
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it*  reason  to  believe  ihttt  inticulBtiun  raay  be  effected  through  the  unbroken 
skill  bv  inutuMion.  (4arro  ami  IWkbanU  huve  succeeded  in  producing  pus- 
tule:^ dv  rulibiriff  into  the  wkin  of  the  arm  a  cultivation  in  gelatin  of  the 
HtajihylocoeeuH  pyogenes  aiireuH.  It  in  their  pivRenoe  in  the  syfitem.  or 
ratntr  the  chemical  changes  which  they  induce,  that  give  rise  to  intlanii 
tion,  wound-fever,  Bupiuiration,  and  Beptiea'uiia, 

Uergmann  claims  to  have  discovered  in  the  products  of  decomi>ofled  tinflUf 
a  peculiar  crystalline  subj^tanco  which   he  culls  sepsin^  by  otnem  termed 
ptomaines,  a  mntenal  tonned  thi^n^h  the  agency  of  mici'obes,  and  the  intro- 
duction of  which  into  the  circulation  jtyives  rise  to  Rvstemic  infection.     The 
micm-organiHms  wliich  nndliply  in  the  tirtHuen  aln»ut  a  w(mnd  i»r  in  its  die 
clmrgcH,  causinsj  inrtnniiiiation  aiul  suppni-ation.  are  dencribed  at*  itucrococcl 

Koch  has  formulated  certain  rules  designed  to  eKlublinh  the  relation  Ik>- 
tween  back-na  and  dineaHc:  l8t,  the  niicro-organinniH  nniHt  be  found  in 
the  bloo<l.  lyniph,  or  dineaHed  liftHues  of  man  ov  aiiimni  suffering  from  or 
dcMid  itf  the  dihCttse ;  2d,  tlie  niicro-orgjinisniH  huihI  hv  isolated  fii>m  the 
blo*Hl,  (yni|)h,  or  tiHsnoH  and  cultivated  in  KiiitiiliK'  media, — that  is,  outnide  of 
the  body;  Md,  a  puiv  cultivation  when  thus  oistuined  imiHr,  when  introduce4^_ 
into  tlie  body  of  a  licaltliy  animal.  ]>roducc  the  disease  in  question;  4tfa^| 
in  ihe  inoculated  aiiifUid  the  same  niicro-orguniitm  must  be  found.  ^H 

If.  then,  intiamnuitioii  and  suppuration  are  closely  allied  to  fermentation, 
and  if  icnuentation  is  dependent  on  the  jiresence  of  living  organisms  deriv 
fVoni  the  external  world,  it  should  follow  thai  if  rJiese  nucrobes  can  be  yn 
vented  fmm  entering  a  wound,  or  arc  ett'ectually  destmyod  immediately  afti 
they  have  entered  it,  intlaniniation  with  its*  sequences  sh(Hild  fail  to  apm'ar. 
The  clinical  evidence  on  tliis  point  is  too  conclusive  to  admit  i>f  any  denate. 
We  are  in  possession  of  agents  which  arc  latnl  to  the  life  of  these  organisms. 
The.se  agents  ai-c  called  germiades.    The  iiiosl  important  members  of  this  class 
of  remedies  are  carbolic  acid  and   biehtfuide  <>f  niereury.     There  are  many 
others,  less  aclive  in  germicidal  pro[icrtiijs.  as  cldoride  (d"  zinc,  salicylic  acid, 
alcohol.  sidplio-enpi»olale  of  zinc,  bn)iniiie.  cidoi'ine,  iodine,  iodoform,  boraeiu 
acid.  cucalyptUH  oil,  Hulphur*ous  acid,  nnpliihitliii.  formic  acid,  sulphate 
copper,  turpentine,  and  permanganate  of  piKash. 


Preparation  of  Materials  generally  OBed  in  Aseptic  Surgery. 

Carbolic  arcf. — S^jlutions  are  emijloycd  both  as  a  bath  for  inslrutncntw  ant 
as  a  snniy, — the  former  in  the  proportion  of  one  [larl  oi'  puix*  crystallized 
carbolic  a4'id  lo  twenty  parts  of  wafer,  the  latter  in  the  jiropoition  of  od^h 
part  of  the  acid  lo  forty  parts  of  wati'r.  ^H 

Carbolic  acid  associated  with  olive  oil.  glycerin,  or.  best  of  all.  eosmoHnfi^ 
(one  to  twenty),  is  also  employed  for  oilfng  catheteJ*s  or  lithotriteH  before 
using.  These  instniments  should  always  be  pla<'ed  for  a  short  time  in  the 
solution  of  carbolic  acid  (one  to  twenty)  before  being  lubricated  with  the 
above  articles.  It  is  convenient  to  know  that  six  and  a  half  teaspoonfuls 
of  pure  carbolic  acid  added  to  one  pint  of  water  make  the  solution  one  to 
twoDty.  ^M 

Bicfdoride  of  mercury, — This  salt  has  proved  to  be  the  most  potent  0^1 
nil  germicidal  agents.  It  is  employed  as  a  lotion  in  the  surtaco  of  the 
integuxnont.  and  als<j  to  the  wound.  The  h)tiou  ordinarily  used  in  opera- 
tions varies  in  strength  from  one  part  of  the  salt  to  one  thousand  or  two 
thousand  parts  of  water,  and  should  be  applied  to  the  wound  during  the 
operation  either  by  irrigation  orfh>m  sponges.  If  used  in  abdominal  surgery, 
a  much  weaker  solution  will  be  necessarv'  (one  to  ten  thousand).  Seven 
grains  and  a  half  of  the  bicloride  of  mercury  in  one  piut  of  warm  wnior 
represent  om^  to  a  thousand.  ^m 

The  association  of  tartaric  acid  with  bichloride  of  mercury  (tartaric  me^^| 
curie  chloride)  possesses  certain  advantages  over  the  bichloride  alone  which 
render  it  preferable,  iuatimueh  aa  it  prevents  the  mercurial  salt  from  unitiug 
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viih  tho^SBtetefiof  the  tissues  and  thus  lo^in;^  itA  character  a^  a  germi- 
6^  aipoiit,  I  am  Dot  certain,  however,  that  the  ^enei*ai  B,>'Ht«m  18  ac»  well 
proUPCt^  agaixiAt  tbo  |>oisonous  etfectfi  of  the  morcuiy  as  by  the  simple 
wchloridt>. 

TT-  -  .iitfiMfi  18  applied  to  the  wound  eitherby  douching  or  by  irrifjation. — 
b  t  r  metho<i  by  aqueczinjj  the  liquid  from  a  sponge  at  short  inten-als 

4ti«-  •■j'^uition  proi^ftses,  and  in  the  latter  by  allowing  the  fluid  to  flow 
the  part  by  moans  of  a  rubber  tube  tipped  with  u  noxzle  and  eonneot- 

wiih  a  gla«t8  rescn'oir  which  contains  the  bichloride  solution  (Fig.  G),  and 
wfeKh  i»  »us|K*nded  e^ome  distance  above  the  patient. 
SierUiztd  iMUr. — If  a  surgeon  should  hapi>en  to 
\m  fionpoUed.  by  force  of  circumstances,  to  perform 
woponuion  with(mt  having  access  to  the  aforemen- 
IiobmI  aj^nts.  ho  should  employ  water  which  has 
ban  thor<.>ugbly  boiled  and  placed  in  well-stoppered 
veneU.  TUstitled  water  would  he  prct'erahle  could  it 
b»  rMMllly  obtained.  A  solution  well  suited  to  ab- 
domiaHJ  operations  i8  the  borotsalicylic  of  Thiersch, 
the  pr>jj>ortiond  of  the  constituent*  being  nevenleen 
parte  ot  boracic  acid,  two  parta  of  salicyBc  acid,  and 
one  thmiHand  parts  of  hot  water. 

ChtomU  of  zinc  confltitut<*8  another  valuable  anti- 
•eplio  agent.  A  aolution  couHisiing  of  two  grains  to 
th«  ounce  of  water,  when  applied  with  a  camels-hair 
bni»h  to  a  wound,  prevents  putrefactive  changes, 

Spoiu/tji. — The  tincftt  quality  of  sponges  shituld  be 
obtained  Before  being  U!*etl  they  shuuld  be  deprived 
of  all  calcareciuH  matter  by  beating,  and   placed   in 

•  irwT  dilute  solution  of  hydruchloric  acid  for  ten  or  twelve  minutes,  after 
vkicn  ihey  should  be  well  wasJuwJ  in  distilled  water,  and  kept  in  a  jar  con- 
(aiaiug  a  aolutiou  of  carUjlIc  acid  (i>no  to  twi-nty).  After  each  openition 
the  tpongoa  should  l»e  thrown  into  a  water-bath,  and  allowed  to  remain  for 
•ix  or  eight  days,  in  uiMer  to  get  rid  of  the  tibrin  which  becomen  entangled 
i&  their  fxires,  after  which  they  are  to  be  washed  in  water  previously  boiled 
or  dtatilled,  and  then  thrown  into  the  carbolic  acid  solution.  There  is  a  very 
/fwid  and  cheap  sponge,  not  costing  over  two  cents  a  piece,  which  might  be 
tiirown  away  atYer  a  single  use,  thus  avoiding  the  risk  of  infection  which 
would  attend  a  second  employment. 

BtuinA. — Theae  may  be  made  of  tin  or  of  porcelain.  If  the  bichloride  of 
BMTcury  ia  employed  for  washing  the  wound,  the  containing  vessel  should  be 
ponvUin.  All  the  instruments  empbiyed  in  the  oiwration  must  be  placed  in 
ibt  baaiin  containirig  the  carbt)lic  acid  solution  (<mc  to  Iweiity). 

7WW«. — Thei*e  are  to  be  wrung  out  in  either  the  carbolic  acid  or  the 
btrhloride  sidution,  preferably  in  the  latter,  which  should  be  quite  warm,  in 
order  that  (he  r^urface  of  the  patient  imiy  not  be  chilled  when  the  wet  toweU 
ansi*hu-v<\  around  the  part  tu  be  operated  on. 

CafMucJ  catgut. — This  material  is  used  for  ligatures,  and  not  unfrequently 
for  iUtcbea  or  suturet^.  That  made  by  Marr,  High  Holb<im,  U.C.  London^ 
Wbe^n  moat  saiihfactorj'in  my  hands.  In  its  preparation  chromic  and  sul- 
^urotta  acids  are  used,  rendering  the  threa<]  stronger  and  the  knot  entirely 
aecure.  It  must  be  kept  in  tin  boxes,  and  should  be  placed  in  a  s<dution  of 
cartK>lic  acid  Cone  to  twenty)  at  least  twenty  minutes  before  using. 

Another  preparation  (**  Kocher")  is  made  oy  placing  the  catgut  for  twenty- 
toor  i»r  (hiriy  hi»urH  in  oil  of  juniper  (that  made  from  the  berries),  and 
afterwards  keeping  the  threads  in  alcohol.  I  have  used  the  catgut  thread 
prvMrvd  in  various  ways,  and  give  a  very  decided  preference  to  that  made 
\if  MArr.  of  Lf^odon. 

Sdver  vrirr  and  ailkworm-gut. — Either  answers  admirably  for  sutures:  they 
aiut  be  placed  in  the  earbolated  aulutiou  before  using. 
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Carholized  silk  thread,  when  used  for  sutures,  requires  lo  be  subjected  to 
some  pivlirniiinrv  trealmeiit.  Mr.  Lister  i^ecommendft  the  preparation  of  a 
mixture  hy  inciting  together  nine  parts  of  beeswax  ftiul  one  part-  of  earbolic 
aeiii,  in  which  the  threa^Is  are  to  he  stee|(c(l  for  a  few  minutes,  and  then  the 
ivdimHaut  wax  removed  hv  druwiiii^  them  throui^h  a  pieee  of  tdoth.  Thus 
prepared,  tliey  nhoiild  lie  kepi  n)Ued  uj)  in  earholi/od  gauze.  Before  beiu^ 
uned  tlit'V  are  to  he  (h'o]>ped  into  the  carholized  solution  (one  to  twenty)  for 
a  (ew  minutes.  Silk  may  he  nuide  ase|)ti('  by  keeping  the  threadn  in  alcohol, 
alter  they  have  been  boiled  for  half  an  hour  in  u  solutiou  of  carbolic  acid 
(one  to  twenty). 

Carholized  tjauze. — This  nmierial  consists  of  cheese-cloth,  or  tarlatan, 
charged  with  a  mixture  of  one  part  of  carbolic  acid,  four  parts  of  resin, 
and  four  jmrts  of  jianifiiu  ;  the  last  two  arliclen  being  eniplove<i  to  hold  the 
carlxtlic  acid  and  to  (iiminit»b  the  consistence  ol"  the  resin.  F*i*<)m  this  gauKe 
ore  prepared  the  deep  dr-essing,  the  8uj)eiiicial  dressing,  and  the  roller  band- 
ages. The  deep  dressing  is  made  with  eight  or  ten  laycTO  of  the  gauze  wet 
with  the  bichloride  of  nteivury  solution  (one  to  two  thousiind).  The  super- 
ficial dressing  is  made  of  twelve  or  tiOeen  layers  sufticienlly  large  to  extend 
some  distance  beyond  the  wound  in  all  diix'ctions. 

Corrtmve  sublimate  yauce  is  prepared  by  lboix>ughly  cleansing  the  gauze 
by  boiling  it  for  halt'  an  b(uu-  to  an  hour  in  a  solution  of  crude  or  washing 
eoda.  then  rinsing  out  the  t'abrir-  in  two  or  thive  changes  of  cold  water, 
after  which  the  gauze,  being  iri^ei]  from  the  li^piifl  by  wringing,  or,  if  con- 
venient, by  passing  it.  through  ibc  ordituiry  clothes-wringer,  is  immersed  in  a 
solution  of  bichloride  of  inercuiy  for  Iweiitydbur  hours,  when  it  nhould  be 
removed,  pressed  out.  dried,  folded,  and  placed  in  tin  or  glass  ja!*s  for  preser- 
vation and  use.  When  ajiplicd  to  the  wound  the  sublimate  gauze  should  be 
prepared  in  two  different  compres-ses,  as  in  the  carbolic  dressing,  each  con- 
sisting of  at  least  ten  layers,  tne  one  intended  i'or  the  deep  pad  being  much 
the  stnallcr  and  fashioned  bo  as  ta  exteiul  about  Uvo  inches  on  each  side  and 
beyond  the  extremities  of  the  wound,  and  the  larger  made  to  extend  at  least 
six  or  eight  inches  in  the  same  directions. 

Sawfiusty  moss,  ami  pent  tlrei^i/iffs. — The  sawdust  dressing  is  prepared  by 
steeping  pine-  or  henilock-<lu8t  for  eighteen  or  twenty  hour-s  in  a  s^mition  of 
bichloride  of  nicivury  (one  to  one  thousand),  alterwards  drying  the  dust  on 
clean  pieces  of  muslin,  and  llien  packing  it  in  bags  of  carholized  gauze,  run- 
ning a  number  of  basting-threads  through  the  pads  to  keep  the  contents 
equally  distributed.  When  these  pads  are  used  as  a  dixissing.  a  layer  of  car- 
holized or  sublimate  gauze  is  inteii)08ed  betwL*en  them  and  the  wound.  Peat 
and  mi>s8  dressings  arc  nirely  used  in  American  hospitals. 

Protective. — This  article  consists  of  oiled  silk  bnislied  over  with  copal  var- 
nish. When  dr^-,  a  mi.xtui*o  of  one  part  of  dextrine,  two  parts  of  powdered 
stanch,  and  sixteen  parts  of  cold  C4irholized  water  (<me  to  twenty)  is  brushed 
over  the  surface.  This  material  is  intended  to  deU-nd  the  appix>xinuitod 
edges  of  the  wound  against  the  irritating  ellects  of  tin*  carbolie  acid  in  the 
gauze,  and  before  being  applied  should  be  cut  in  a  strip  »utficieully  long  to 
cover  the  wound,  and  be  dipped  in  the  bichloride  solution. 

Alarkintosh  drttfi. — This  consists  of  ccttton  cloth  having  a  thin  Him  of  india- 
rubber  spivad  on  one  side.  This  material  is  designed  to  prevent  the  dis- 
charge rrt)m  a  wound  soaking  through  the  gauze  dressing.  Its  place  in  the 
latter  is  under  the  superficial  layer  of  the  gauze  dn-ssing,  with  the  rubber 
surface  towards  the  wound.  It  should  be  (lipped  in  the  bichloride  solution 
before  being  used.  The  umckintosh  can  he  used  a  second  time,  provided  it 
be  thor*jtighly  washed  either  in  the  carbolated  water  or  in  the  bichloride 
solution.  In  the  almence  of  the  protective,  waxed  paper,  oiled  silk,  or  rubber- 
tissue  may  he  substituted.  It  is  verj'dnuhtftil  if  the  mackintosh  contributes 
at  all  to  tne  value  of  the  dressing:  in  fact,  by  retaining  the  di.^charges  within 
the  layers  of  the  subjacent  compresses  a  good  soil  is  prepared  f*>r  the  multi- 
*:ion  of  (triranisms.     It  would  be  bettor,  therefore,  to  omit  this  part  of 
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to  allow  the  air  to  filter  through  the  external  pad  of  cotton 
Ivr  to  ilc»*K't*ttte  the  tiischargCH. 

iiltciflufd,  or  suitiimiitfti  rotton. — This  is  to  be  placed  around  the 

[over  the  MUrfaoe  of  the  oarbolized  gauze.     It  serres,  by  tiltering 

W>  fortily  the  weak  poiutH  or  edges  of  the  dressing  against  the 
ir*»fi  fif  genu*. 

virtue  of  itn  uutineptic  properties,  is  a  valuable  adjuvant  to 
It  nhould  be  Bprinkled  thickly  over  the  wound  and  along 
ibv  Uav  of  approxiaiation.  its  antiHoptie  properties  01*6  developed  after  it 
h«*ome«  nungled  with  the  discharges  from  wounds. 

Roiiers. — The-<e  should  be  made  of  earbolized  or  Bublinialed  gauze,  and  are 
BBBi  to  •iecure  ihe  drcHHings  in  place.     Bolh  rollers  and  gauze  should  be  kept 
ik  tifi  boxe«»,  In  onier  lo  avoid  contact  with  dutst. 
Xatiftrush. — Tl»iH  ih  a  part  of  the  antiseptic  armamentarium  which  the 
iin  nhould  be  very  caivful  to  uee.  in  the  way  of  cleansing  the  hands 
i»f  all  foreign  matter,  before  beginning  his  opeiiUion. 
fasten  the  rt>ller  bandages  at  ditVereut  pouilH  must  be  at  hand. 
,  furpffitnu;  tifiti  ether  are  useful  adjuvants,  and  should  also  be  at 
bsml,  «(•  these  agents  are  very  otteclive  for  removing  any  fatty  matters 

»1»! idhere  U>  the  skin. 

.\  <rutu$. — This  steam  appamtns  is  designed  to  develop  a  cloud  of 

artxiliMMi  fipray,  which  is  not  only  to  be  directed  on  the  wound  during  the 
niientinn,  but  alrm  employed  tti  impregnate  the  atmos|)here  over  and  around 
ibe  <wa(  tif  o|n*nili')n. 

Thopw  anr   two  kind  oi"   spray-pHMlueors^  one  a  steam  (Fig.  7)  and  the 
other  »  haotl  apparatus  (Fig.  8;.     The  two  instruments  are  very  much  alike 

Fio.  7. 


BCmkib  ii(>ny-)irudacrr. 

ui  im  iMlwution.  The  conversi<m  of  the  earbolized  water  contained  in  the 
luittJc*  into  hpray  is  protiuced  by  a  forcible  current  of  steam  or  of  air 
Jiowed  thruugu  a  horizontal  tube,  Ihe  point  of  which  is  immediately  over  a 
pciftical  one,  the  latter  eommunieating  with  a  reservoir  containing  the  ear- 
W''-*<  •'  "»•■(•. 

i  i;ih  of  the  carlKtlic  acid  solution  used  in  the  steam  spray-appa- 

Ritij-  -i.-Mii'i  be  one  to  twenty,  that  in  the  hand  spr^y-apparatus  one  to  forty, 
»in  ifae  former  the  steam  riHluces  nmleriully  the  strength  of  the  sidntion. 

Sinoe  Ou*  introduction  of  the  bichloride  of  metvury  as  a  germicidal  agent 
ih*  carf»olic-  j^pray  has  Iwen  very  generally  abinidoned. 


Application  of  Antiseptic  Methods  to  Operation. — The  region  or  part  of 
;v    whiih    is  to   be   the   subjeci   of   operation    must   l)e    thoroughly 
.11  -r  I       If  iNtvcr(.Ml  with  hfiir  it  must  be  >*haved,  atid  the  skin  washed  lir 
nibbed  for  several   niinuten  with  a  lotion  of  carbolic  acid  (one  to 
(Ml  A  Holulion  f»f  bichloride  of  nicrcuiy  (i>ne  to  three  thousand). 
w  !.  alcohol,  or  turpentine,  in  order  lo  remove  Ihe  fallv  mat  tern 

I'  .  ...iiulate  in  the  foldn  of  the  >*kin  mid  an^u'^d  Uie  0"iH'-:'s  ot^  the  seba- 
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cootis-glanri  ductal.  In  all  iniportHiil  oyjeralionp.  i'H]>L'i.'iuIly  ihos*?  involving' 
the  alKinminal  cAvity-  a  ^enoml  bnili.  toiiiaiiiiiig  Hi>nio  horncic  acid,  will  i-n- 
banco  tho  prorspecl  oi'  huc<!cbh.  When  the  ojK'mtion  in  ui>t  *me  of  urgt-ney, 
not  only  in  it  (lesirnble  tliiiB  to  purify  the  skin.  lnU  a  j»lcdget  of  oaHmlixed 
^u?.L*  wcl  willi  a  sohition  of  carbolic  acid  (niic  to  t^venty)  or  with  a  lotion 
of  t)i(hlitridc  of  mercury  (one  lo  cniu  (liou!<an<l)  should  Lo  allowed  to  I'cmuin 
over  tho  part  lor  several  consecutive  hours. 

Kio.  8. 


^' 


Bum]  «prmy*«p|«nitu«. 


Surgeon  and  assistants. — Next,  the  surgeon  and  his  assistants  must  exep- 
cieo  the  iijreatest  cai-o  to  cleanse  their  hands  from  nil  forcitjn  iriattei's  hy 
washin/^  Thcru  in  walcr  wit)»  tarbolizcd  snap,  scruhhing  the  skin  wiih  the  niiil- 
brurth,  and  scrupulously  ivniovitiii  all  acciiniulatinu  froii*  aronnd  and  beneath 
the  nails,  coniplelin^  tho  aliliition  with  al((phnl,  and  tiiiiilly  niili  a  solution  of 
bichloride  of  mercury  (one  to  one  thousandj.  Kqually  in^porliint  i-*  it  that 
both  surji;eou  and  assistants  should  divest  themselves  <jf  ihi-  mat  oi*dinarily 
worn,  suiislitutin^  for  the  same  a  white  linen  apron,  with  sleeves  wliich  hut  Ion 
closely  round  the  wrists.  These  apntus  ou^ht  never  to  Vk*  worn  in  u  subse- 
quent ojienition  without  having  been  previously  washed.  As  dust  is  liable  lo 
lod^e  <tn  Ihese  jL^rments,  it  is  well  to  keej*  them  rolled  up  in  a  clean  cover 
when  not  in  use,  and  to  take  the  jprecaution  (d'  sponging  tlie  sleeves  lightly 
^vith  tho  bichloride  lotion  at  the  lime  of  oiwmiiou. 

Guardiug  the  person  of  the  patient, — In  order  to  pix'vent  any  septic  matter 
from  coming  in  contact  with  the  person  of  the  patieut.  and  at  the  same  time 
to  tuniish  an  aseptic  surface  on  which  an  instrutnent  may  ivst,  it  will  bo 
necessary  to  place  under  and  for  some  distance  aromni  the  scat  of  operation 
rubber  cloth  which  has  been  washed  in  bichloride  or  carbolic  acid  solution 
(prelerably  the  former),  and  over  this  spread  towels  wrung  ttut  in  the  same 
liquid.  If  the  towels  alone  are  used,  (he  solution  should  be  wann.  so  that 
the  surtiice  of  the  patient  shall  not  be  chilled.  Esytecially  is  this  i>roi>or 
when  the  towels  are  to  be  laid  f>ver  the  thorax  or  the  abdomen  of  the  patient. 

Di^inffcfiftn  and  arrnmjfment  of  instrmnenta. — All  instruments  should  have 
miMal  handles,  when  possible,  smooth,  without  gntoves  or  ridges.  As  the  hi- 
ehloridi!  soluliim  blackens  and  soils  instruments,  it  is  best  to  employ  the  car- 
bolic loliwn.(i>i:e  to  tweutv>as  their  l-aih,     A  j»orcelain  or  tin  basin  eighteen 
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iDchetj  long,  thirteen  inches  wide,  and  two  and  a  half  or  three  inches  deep 
will  be  ample  to  accommodate  the  instruments  necessary  for  any  operation. 
In  this  basin  containing  the  carbolic  acid  solution  the  instruments  should 
be  placed  for  at  least  half  an  hour  before  using. 

It  is  often  the  case  that  on  a  surgeon's  changing  the  instrument,  or  laying 
one  down  momentarily,  it  comes  in  contact  with  a  portion  of  the  patient's 
clothing  not  protected  by  an  antiseptic  covering.  The  instrument  ought  not 
to  be  used  until  again  placed  in  the  carbolized  liquid.  A  basin  of  bichloride 
M)luti()n  (one  to  one  thousand)  should  always  be  in  readiness,  into  which 
the  surgeon  may,  as  the  operation  proceeds,  dip  his  hands  from  time  to 
lime,  liot  water  will  answer  the  purpose  if  the  mercurial  solution  is  not  to 
be  had.  Instruments  should  not  be  used  in  a  second  operation  without  having 
been  previously  boiled  in  water  for  half  an  hour.  In  no  other  way  is  it 
poe$ibie  to  render  them  perfectly  free  from  septic  matters. 
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Under  the  head  of  surgical  dressings  are  included  all  those  materials,  a 
pHanrortj  and  ayipai-atus  i^mploycd  by  tho  snr^eon  in  the  fleansin^,  uniting, 
protection,  and  Kuppovt  itf  wounds  and  almcessca,  in  fht,»  control  of  hemor- 
rhage, in  the  coi'recti*jn,  by  mechanical  nieaHurcH,  of  deformilies,  and  in  tlie 
retention  of  broken  liones  and  of  displaced  jointH.  In  the  jnxjHcnt  chapter, 
however,  1  shall  npcnk  only  of  those  which  are  generally  in  use  in  the  treat-, 
mont  of  woundn  and  fractures. 

Lint. — There  are  two  kinds  of  lint,  the  common  or  domestic  lint  and  ihe 
patent  lint.     Common  linl  Ih  prepared  by  stretching  a  strip  of  old  linen 

and  Rcmping  its  surface  with 
Km.  9  an  ordinary  table-knife  until 

j^  soit.  cottony  niaiiH  is  collect 

(Fig.  9.) 

Patent  Itnt,  «o  generally  u 
in  h^jspitalfl^  is  inuile  fi'oni  new' 
linen,  the  transvernc  threads 
of  wliicli  are  i*enioved,  and  the 
Burtaco  of  tho  longitudinal 
cues  scraped  by  machineiy. 

The  absorbent  power  of  lint 
is  greatest  wlit-n  jircjtared  from 
new  linen.  At  present  it  is  less 
used  than  formerly,  other  ma- 
terials, much  less  expensive, 
having  taken  its  place. 

(.^karpif  is  made  by  unravel- 
ling or  taking  apart  tlie  threads 
of  linen.  t)uring  the  late 
American  war  vast  quantitica 
(d'  this  material  were  pivpared 
by  households,  from  old  table-cloths  and  other  pieces  of  linen. 

The  dressings  which  arc  constructed  from  tdiarpie  are  the  l\>llowing: 
Pellets. — These  are  little  balls,  made  by  rolling  a  mass  of  charpie  into  %_ 
round  form  l»©tween  the  palms  of  the  hands. 
Fio.  10.        (f'ig   10.)     They  may  be  used  to  tampon  Vm.  H. 

wounds  in  order  to  arrest  bleeding,  or  may 
be  introduced  in  suppurating  cavities  to 
absorb  the  pus. 

Pellets  differ  fVom  bullete  in  having  the  '•"' 

poiiet.  little  ball  covered  with  a  niece  of  muslin 

or  of  linen,  the  edges  of  wuich  a»^  tied  after  the  manner  of  a 
sack.    (Fig.  10.^ 

They  are  useful  as  compreBses  for  the  arrest  of  hemorrhage,  and  as  a  tem- 
porary subhtilute  for  a  truss  in  eases  of  hernia,  being  bound  on  the  part 
with  a  roller 

TtnU  aiv  made  by  taking  a  little  roll  of  chai*pie,  doubling  it  upon  itself,  and 
then  twisting  it  between  the  thumb  and  fingers  into  a  eune.    (rig.  1 
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Ido  be  made  of  patent  or  doineetic  lint.  It  is  used  to  keep  palulotis 
^  octrnlrif^  <jf  an  abscoss.  Alter  Tho  contciUH  havo  escaped,  the  apex  is  in- 
•rrtvl  int(*  the  incision  made  by  the  knite,  uml  the  tent  is  carried  in  to  the 
piroMtr  extent  by  imparting  to  it  a  rotary  motion. 

BvUtts  mro  prepared  hv  r«»Ilin»(  pioceH  of  charpio  or  lint  between  the  Bngors 
OPlbe  paliuH  of  the  hands  into  round  balls,  (i'^ig-  12.)  They  may  l>e  used 
tOBbfuirb  the  dischargen  t'rum  a  suppurating  cavity,  or  to  arrest  hemorrhage 
from  m  wound. 

The  mf4th. — The  mcf»h  is  formed  by  placing  a  number  of  threads  of  charpie 

uinitlel  to  oil©  another,  and  then  either  twisting  the  marts  at  tho  middle  upon 

'f  (Fijf.  IH).  or  lying  a  thread  tightly  around  the  eonlr\>.     In  the  latter 

it  if*  often  termed  a  roll.     (Fi^.  14  )     The  Tiiesh  or  mil  is  uwed  to  paek 

loud  oj)eningft.  to  prevent  wounds*  from  clo-^ing  too  soon,  to  absorb  dis- 

aud  to  control  hemorrhages.     In  im  apjdicatiou  a  probe  or  a  director 


FiQ.  18. 


Flo  H. 


MmIj  MippoTted 
OB  «  prulNi. 


Fio.  15. 


PMr^ 


kplseed  arrainat  the  centre*  at  the  point  where  it  ia  twisted  or  tied,  and  in  thia 
Wt  loubled  upon  itself,  it  can  ho  condueted  into  a  wound  or  sinuB. 

i  /'/  i?»a  fonn  of  compress  made  by  arranging  the  threads  iifchar|>ie 

•onutwiiat  pamllel  with  one  another,  turning  their  extremities  inwards,  and 
impafting  a  fixednens  of  tonn  by  conipre&sing  the  mass  between  the  palms 
of  the  hurid».  (  Ftg.  15.)  In  this  way  it  can  be  fashioned  into  almost  any 
Ibnu.  Mpiare.  oblong,  or  rnund. 

The  plofiget  is  often  placed  over  the  ends  of  stumps  after  amputation. 
tnd  abo  over  other  wounds,  to  absorb  the  discharges.  Meshes^  tents,  and 
ptMljeetA  are  sometimes  smo4ircd  with  cerate  or  sweet  oil  and  carbolic  acid. 

OUht  matorialh  havo  been  introduced  into  surgical  practice  cheaper  than 
fiut.  and  eijually  ctHclent,  the  most  important  being  oakum  and  paper. 

OaJtum^  introduced  by  Dr.  Sayri\  is  made  from  old  cast-olT  ropes,  such  as 
have  formed  a  portion  of  the  riirging  of  stiips.  Picking  oakum  at  one  time 
flonitititied  a  part  of  prison  labor.  When  caretblly  prepared,  it  makes  an 
•XMOeni  drcMsing.  being  sof>,  piissesfing  g*jiHi  absorbent  properties,  and  emit- 
tit  -  ;i!U  <xior  from  the  tnr  c«>n!ained  in  the  fibre.     It  may  he  used  to 

Va-  .  N  and  to  pad  splints,  and  by  shaping  it  into  a  cushion-like  mass 

•r  rujg  It  cau  be  employetl  with  great  advantage  to  relieve  salient  parts  of 
1^  \ttniy  fniui  pi*ef*suiv,  such  its  those  over  the  tuber  ischii,  over  the  sacrum, 
tad  uptHi  the  heel.  This  material  is  extensively  used  in  all  the  Philadelphia 
ki*iiital« 

r*sf**T  itnt  is  made  from  old  ra^  decolorized  by  chloride  of  lime  and  passed 
between  roller*  into  sheets.  It  was  firet  used  as  a  surgical  dressiuii  uy  Dr. 
^uddefonJ,  of  Laraberlville.  New  Jersey.  1  was  induced  to  give  it  a  trial 
Pennsylvania  Hospital,  and  was  led  to  believe  that  with  certain  im- 
nti*  it  could  be  made  both  an  economical  and  a  valuable  dressing. 
bavt;  be*n  succcK'ifidly  carried  out  by  Dr.  Huffnagle.  of  New  Hope, 
PleaBttylranio-     The  preparations  of  this  material  now  in  use  are  the  follow- 
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ing:  a  Hofl,  pliable  liut,  po^HOHt^ing  oxcellont  absorbent  propurtieB}  and  ai 
plufable  to  eveiy  purpose  for  which  putout  lint,  muslin,  uiul  finen  aru  use 
it  is  put  up  in  rolls ;  a  piece  six  ami  a  halt'  yaitls  long  and  half  a  yard  wide 
weighs  one  pound.  It  is  somelinieH  treated  with  salieylie  and  boraeic  acid, 
and  also  with  the  corrosive  sublimate  solution.  Witttr-dressinij  lint,  which 
dift'ors  from  the  other  in  being  thicker  and  more  poi<nis,  and  is  used  in  cases 
where  a  water  dressing  is  indicated.  Poultice  mass,  n  thick,  loose-toxtured 
lint,  one  surluce  of  which  is  covered  by  a  thin  Klni  of  vamif*h,  and  thereby 
rendeiTd  impermeable  lu  moisture.  It  is  used  as  a  substitute  for  the  ordinary 
pouJtiee  b}*  soaking  it  iu  hot  water  and  placing  it  over  the  att'ected  part. 

Wnxed  papt-r. — This  material  was  introduced  xuU)  the  Pennsylvania  Uiis- 
pitai  by  Dr.  Addincll  Ilewson.  It  is  pre|)ared  by  floating  tissue-paper  for  a 
few  Beconda  on  the  surface  of  melted  beeswax  contained  in  a  broad,  shallow 
pan.  and  then  drawing  the  sheets  between  the  edge  of  the  pan  and  a  roller, 
or  between  the  former  and  the  edge  of  a  pine  stick,  in  order  to  remove  the 
redundant  wax.  When  placed  over  wet  dressings  or  poultices,  it  serves  to 
retain  their  moisture. 

Oiled  silky  oil-cloth,  rvbber  tissue,  and  rubber-cloth  mackintosh  are  all  employed 
to  cover  dressings  where  it  is  desirable  to  retain  heat  and  moisture.  Under 
other  circumstances,  unless  the  dressings  are  changed  as  soon  as  they  be- 
come foul,  the  ell'ect  of  these  waler-proof  coverings  is  pernicious.  They 
produce  too  much  warmth,  favor  the  decoraposition  of  discharges,  and  serve 
to  keep  dineaHed  ]mrts  bathed  with  inflammatory  products  of  an  irritating  or 
a  poisonous  nature. 

(*oinpresst!s  are  formed  from  carbolized  or  sublimated  gauze,  muslin,  linen, 
lint,  flannel,  paper  lint,  tow,  or  oakum.    They  are  designed  to  aft'ord  tirm  sup- 
port, supply  pi-essurc,  till  up  inequalities,  control  bleeding,  and 
Fio.  16.         disinfect  the  discharges.     1  hey  are  square,  oblong,  perforated, 
or  graduated,  and  vary  in  thickness. 

The  square  compress  is  made  by  folding  upon  itself  a  piece 
of  any  of  the  fabrics  above  named,  alternately  sido- 
wise  and  lengthwise,  initil  the  requisite  siiie  is  ob-      Fik,  17 
tained. 

The  oblong  compress  is  made  eitln^r  by  folding  the 
square  once  on  itself,  or  by  tiiMing  the  material  in 
one  direction  and  then  doubling  it  in  its  length. 
(Fig-  16.) 

Tht;  per/orated  coniprens  differs  fiY>m  the   others 
only  in  naving  a  hole  cut  in  its  centime  (Fig.  17).  and 
is  designed  to  ixdieve  pressure  by  allowing  a  salient 
point  of  the  bixly  to  rent  in  the  opening. 
Graduated  compresses  are  pyramidal,  prismatic,  and  somi-euneiform. 
The  pyramidal  compress  is  made  by  placing  a  succession  of  regularly  dimin- 
ishing square  compresses  upon  one  anolher  until  the  pyramid  is  formed  ;  to 
keep  them  from  displacement,  a  stitch  should  be  passed 
Flo.  If*.  through  from   (he  apex  to  the  base.     (Fig.   18.)     This 

c<»mpre.'*s  is  adapted  to  making  concentrated  pressure. 

Tne  prismatic  cojnpreSfi  is  made  by  placing  iu  successive 
layers  a  number  of  oblong  eompivsses,  each  one  more 
narrow  than  the  preceding. 
To  keep  the  parts  from  bo- 
coming  disarranged,  a  stitch 
mtist  bo  passed    through    the 

different  strata  in  the  middle 

pyramtdai compnM.         and  at  either  end.     (Fig.  19  ) 
Such  contpresses  are  useful  in 
making  concentrated  linear  pivssure.  as,  for  example,  over  the  radial  or  the 
tdnar  artery. 

The  semi-cvneiform  compress,  sometimes  called  the  graduated  compress^  is 


Oblouft  corn- 
ynm. 


Fio   19. 
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!t©d  by   plnoini;  in   ttuperiinpostii  lav»-'»'8  a  number  of  oblt^ng  com- 
cAch  iHVor  nhorier  lliaii  the  preceding  one.     (Fig.  20.)     This  oom- 
j>rv.*»   may   be  quickly  extemporizefl  by    revei>in|5 
AntUcr  upon  ilsclf.  the  reverscM  bein^  even  at  one  Fio  20. 

%n*\  suecew*ively  tthorter  at  the  other  Such 
"eoii»Drwfe*«irt  ftfv  u»cd  when  it  'i»  necenflary  tu  aj)ply 
^;mlu»io<l  presHuro,  an  in  fractures  at  the  lower 
es4  ot'  the  radius. 

Rfiaining  rompr^JtSfS  conHtituto  «  clafis  of  surgical 
ftpplianecs  whion  !*erve  to  koop  in  position  other  droiwings  or  to  nhield  parts 
■J^nst  injury.     They  mv  the  folhtwin^ ; 

Thy   ' "   '         ^'Af«.  which  is  ffirmed  by  taUiii*^  a  square  piece  of  muftlin  or  linen 
and  h'        _       ipon  itself  twice,  the  rtrst  fobi  making  it  ttbitmg,  and  the  second 
W|uaro.     Thus   prejmred,  one  angle  will  be   found  to 
Kio.  21.  conriint  of  four  layei**  eneparable  (Vom  one  another.    Let 

this  angle  be  slit  down  within  two  or  three  inches  of 
it«  <'ontre.  and  then  the  piece  opened  out,  when  it  will 
be   found   lo  have   the   Ibmi 
shown  in  Fig.  21.  Fia.  22. 

The  half  Midle^e  cross  is  pre- 
puii?d  by  t'olding  a  squaiHS 
piece  of  muBlin  or  linen  into 
:ui  oblong  Bgure,  and  then 
slitting  down  one  of  the  loose 
MaiiM-roM.  angles  lo  within  two  or  three 

inches  oV  the  centre.     When 
tne^l  out  it  will  have  the  fonn  of  Fig.  22.     Thesi*  rrosses  at-t^  much  used  in 
ipuiationis.  to  c«>ver  in  and  keep  dn^ssings  in  cot»tact  with  the  stump.     The 
(Yinru  should  be  placcil  so  as  to  ivst  against  the  end  of  the  stump,  and  tho 
anL.'!-"  foltityj  smot»thly  around  the  surface  of  tho  bmb. 

u/uliir  rovipreiis  is  formed  by  doubling  u  large  Hquai*o  of  muslin  or 
ill-  .■■iially,  forming  a  triangle  (Fig.  23);  or.  if  it  is  desirable  to  have  a 

wiigle  ihu'kncHs  or  layer,  by  slitting  it  diagonally  from 
iugle  lo  angle.     This  forms  a  very  good  retaining  com-  Fia.  28. 

Jm'M  for  »tumj>s.  or  lo  c-ontine  poultices  upon  the  hand, 
n  applying  it  us  a  retaining  eruupress,  the  base  of  the 
tnangle  is  placed  uuderneatli  the  limb,  the  apex  hang- 
ing lirve-  The  latter  is  then  brought  up  in  front  of  the 
•tamp,  liimed  over  the  upper  surface  of  the  limb,  and 
tbrrf  retained  by  tying  or  pinning  aixmnd  thu  parts  Trianiiniitr oompns. 
iJie  enisseil  anglrs  of  the  Itase. 

Tfw  crthnform  romprrsA  i.s  made  by  folding  a  wpmre  jdece  of  linen  three  or 
four  linirs  upon  itself,  and  then  cutting  out  small  pieces,  or,  as  it  ia  termed, 
r*hL*hin£j  the  si<U^."     A  more  imiform  and  a  neater  plan  is,  after  folding 
(lio  Npuire  a   nnml>cr  of  timeM  u|h>u   itself,  to  perfo- 
rate it  at  numerous  ]>oint.s  with  a  shoemakers  punch.  Pio.  24. 
(Fig.  24.)     The  openings  will  permit  tho  escape  of  dis- 
charges which   flow  tKjm  a  wound  or  from  a  suppu- 
ratih  •  -iirfiice 

•  are  linen  or  muslin  strips,  designed  to  hold 
I'  'f  the  way  of  injury. 

"•tor  of  ttvo  taih  is  tWmed  by  slitting  a  piece 

•ti  -nil  (ourteon  inche*  long  and  three  inches  wide 

tfiii*  hjUfof  itM  length,  und  cutting  out  a  diamond-shaped 

|MHv  at  the  termination  of  the  slit,  to  prevent  the  ex-  Cribrifbnn compnM. 

seawion  i»f  the  bitter.     (Fig.  25.) 

^'  r.ior  of  three  tails  dilTors  from  the  other  in  being  one  inch  wider, 

»:  A\^  two  slits  instead  of  one.     (Fig.  2*5.) 

Th4^.iM;  retraotors  are  used  in  amputations  to  keep  the  aof)  parte  out  of  the 
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way  of  the  saw!    The  first  is  suitcfl  tn  the  thii^li  i»r  ihe  unn,  where*  ihere 
a  single  boue.  one  tail  [mssiug  on  eithi-r  nide,  ufloi*  the  division  of  ilie  inusdi 

artor  whit.'h  thuy  are  (frosHtul  anii  <lru\vri  u|>wsii 
hy  Hii  assistant.     The  Becotid  it'truotor  is  ut 
in  amputations  of  the  leg  or  ot'  the  foreann  .  \\\i 
niiddlo  tail  l>oin^  oarHod  Through  the  iuterons* 
OTIS  space,  and  tIk'  lateral  ones  aruuiid  ihe  bone^. 
they  are  collected  together  and  dmwn  up  as 
ihc  firat.  instance. 

There  are  a  number  of  rotaiutng  dressing 
which  aiv  called  T  bandages. 

Thi'  single  T  baiuldtje,  called  al.«o  crucial,  is 
composed  of  two  parts,  a  horizontal  and  a  vcr- 
tii-al  strip  id'  muslin,  each  two  or  three  inches 
uide.  The  vertiiiil  is  to  bo  eewed  to  the  middle 
of  the  horizontal  slnp.  (Fig.  27.)  The  vertical 
fttrip  irf  genemlly  ylil  for  h*ome  distance  into  two 
tailn  (Fig.  28),  which  i-enders  it  belter  united  tn 
the  itui'poseH  for  which  tlic  bandage  is  required. 
natnL'ly.  that  of  ivtaiiiing  dri'.ssing^  to  the  peri- 
neum after  operations  tor  timula  »>f  thi?  bowel,  or^_ 
for  the  support  of  the  bowel  agjiinst  j»rolapso,  oj^t 
to  prevent  thejirotrusiou  of  piles.  ^^ 

The  double  T  bandagf  ditlers  from  the  single 
one  in  having  two  vertical  strips  separate  in 
their  wntiro  length,  and  sowed  to  the  horizontal  band  two  indies  apai-t,  am] 
equidistant  from  its  centre.  (Fig.  29.)  The  bandage  is  best  made  from  a 
roller  two  and  a  half  <ir  three  inches  wide,  the  horizontal  porliofi  being  about 
two  yards  and  the  vertical  bands  lews  than  a  yard  bmg.  It  is  employed  for 
the  same  purposes  as  the  single  T  bandage.     The  ditlerent  parts  of  these 
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dressings  should  be  rolled  into  cylinders,  and  each  pinned  to  its  correspond- 
ing strip,  when  prepared  for  futm*e  use.  as  it  prevents  the  bandage  from 
becoming  soiled,  and  nuiintains  the  )>rinciple  of  order  and  neatness.  When  re- 
quired for  immediate  use.  it  is  not  uccessary  to  ndl  the  ]mrts  up  in  this  manner. 
The  Tbiiniiage  of  the  ear. — This  differs  from  the  single  T  bandage  in  luiving 
an  auricular-shaj)od  piece  of  nmslin  intori>osed  between  the  vertkiil  and  the 
honzontal  band  (Fig.  'M\).  the  vertical  band  being  fifteen  inches  in  length  and 
the  horizontal  one  a  yani  and  a  half  long.  The  breadth  of  each  need  not  ex- 
ceed one  inch.  The  auricular  part  is  sometimes  slit  in  order  to  allow  the  ear 
to  pass  through.  This  bandage  is  an  a^lmirable  one  Ibr  keeping  a  poultice  or 
fomentation  to  the  ear  or  over  the  mastoid  region. 
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Amplication. — ^The  horizontal  iKjrlions,  being  rolled,  are  carried  around  the 
AAer  m&king  two  turns,  the  vertical  strip  with  it«  auricular  attach* 

Fio.  «I. 


Pto.  30. 


I 


T  ti»o(l>c»  of  the  mr. 


^■x 


T  bftudftco  of  Ibe  «!«r  appllwl. 


Kici.  32. 


i^^^i^. 


■00!  i«  brought  down  o\'er  tho  oar,  or,  if  slit,  on  eithor  side,  as  may  bo  re- 

flttirwl,  then  behind  and  under  the  jaw,  and  up  to  the  opposite  temple,  where 

ii  in  to  W  tw»oui*ed  by  pnHsiug  over  it  the  horizontal  baud  (Fig.  31),  when 

l^rth  wv  made  tiwt  with  pins. 
77^ «,..,,/,   7'  ifandagr  of  the  kend  cfinsists  of  a  horizontal  strip  one  yard  and 

tt '  '■!<  long,  and  a  vertical  one  fit^cen  inches  in  length,  each  strip  being 

Oi«- ....  u  w  i.Je.    The  vertical  strip  may  be  nuide  with  ad- 

w»ia^»  much  wider  whore  it  is  necessary  to  cover  in  a 

bmod  surface.     This  bandage  is  well  adapted  to  retain 

nlpMsinej  n|Min  a  |Mirti(in  of  the  scalp.     (Fig.  32.) 
I  ,,, — Place  the  point  of  junction  between 

'1  !al  and   the  vertical  part  of  tho  bandage 

oviT  ilie  middle  of  the  forehead,  just  above  the  nose; 

rarrv  the   end?*   of   tlie    horizontal   strip   around  the 

biaaj,  and  tho  vortical  strip  back  tu  the  occiput,  where, 

aftiT  being  crushed  by  the  former,  it  Khoulil  be  brought 

ilw^tpd  to  the  forehead,  and  again  crossed  by  the  luiri- 

ftmtil  turns,  each  strip  Iteing  secuivd  by  three  pins. 
The  (iouhU  T  biindtjye  of  the  nose  mny  be  prepaivd 

frtiCD  a  narrow   roller  or  a  piece  of  tape.      The   two 

▼enical  strips  should  be  one  yaitl  long,  and  the  hori-        t  iMuid««ii  of  tin*  l«k1. 

tDOtaloue  about  two  yards,  each  strip  not  exceeding 

tKrfMaarteni  of  an  inch  in  breadth. 
Appiicarion. — Place  the  middle  of  tho  horizontal  strip  on  tho  middto  of  the 

^^MT  lip.  and  carry  the  vertical  ones  upwanls  along  tne  sides  of  the  nose  to 

it-  r  '  ,  IV  they  are  to  be  crossed  and  conducted  to  the  back  of  the  neck, 

»i!  M  by  an  asMistanl  while  the  horizontal  band  is  carried  back  over 

.«id<.  lace  below  the  ear  to  the  back  of  the  neck,  and  CT*iNs<*d  over 

T<rt  !•*.  the  ends  revei-sed.  and  afterwards  brought  forward  above 

iWB,  tfv«r  the  temples  and  forehead,  and  there  pinned  or  tied,  tho  other 

bcitkjp  secured  in  the  sanie  way.     (Fig.  33.) 

'  Mkntjfe  T  fMindatje  of  the  no»t. — This  T  is  somelinu'S  described  as  a  sus- 

Ti  consists  of  a  central  part  (ir  sheath,  to  which  an>  attached  two 

of  tapi^  a  horizontal  and  a  vertical  strip,  tho  fomior  one  yard  long, 

the  Utttrr  one  foot.     The  centre  or  sheath  is  made  by  folding  a  piece  of 

i&iiilia  iniu  an  oblong  square,  two  inches  and  three-quarters  long  and  two 
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inches  wido,  and  then  cutting  it  into  a  triangle  with  uiR>qimi  sldvSf  aB  ii 

cated  hy  the  dotted  lino«  BC,  CD,  Fig.  34. 

Application. — A|i])ly  the  shield  over  tl 
noMo, and  t-arry  thi*  short  tail  over  thi»  middle 
of  the  hoad  to  tlie  hack  of  tlu:  nt'ok,  whcro 
it  should  he  lield  hy  an  iiHsistant  ;  then  etiny 
the  onds  of  ihi*  horizontal  tails  aeross  the 
face  to  the  bai-k  of  the  neck,  whei-o  they 
sliould  he  tTuHst.'d  over  the  vertical  tail, 
hiHjnght  tiu'wanh  :in<l  lied  or  pinned  over 
>  "^i  "^^fTX  Y^  j&T^  *^"^  ^^'  ^^'^  leniplcM.  Tlie  vertical  Hlrip  is 
^    •  /  1  \  \         iB^  then  to  bt?  turned  upon  ilself.  and  tnadc  fast 

willi  a  pin.  (Fig.  34.)  The  sling  will  an- 
swer very  well  to  retain  a  water  or  other 
dressing  to  the  nose. 

The  tioitble   T  of  the  thorax  consists  of 
piece  of  muslin  eight   or  nine  inches  wide? 
and  Hutficieiitly   long  to  sutiiiund   the  ehest 
and  ovcrla]>  a  Unv  inches.     To  ihe  middle  of 
the  upper  border  of  the  horizontal   piece  is 
to  he  attached  a  strip  of  inushn  two  and 
half  or  three  inches  wide,  and  two  feet  loni 
This   strip   must    he   slit    uj)   iiitAJ  two    tail 
within  two  ineheH  of  its  attaehnieiit  ;  or  two 

diHtinet  pieces  may  ho  sewed  a  short  distance  apart  to  the  honsontal  bam 

thus  making  a  doubU*  T  of  the  chest. 

Applicotiitn. — The  brtHid  portiiMi  of  tin-  bnndnge  is  carried  around  thefdiest, 

below  the  axillje.  and  the  ends  overlapped  and  piuued.   To  prevent  its  slipping 
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down,  the  two  ends  of  the  narrow  strip  are  bn>ughl  over  the  shoulders,  one 
on  either  side  of  the  neck,  and  pinned  to  the  fi'out  of  the  chest-portion.  (Fig, 
35.)  This  bandage  is  decidedly  superior  to  all  others  for  retaining  dressings 
U]>on  the  chent  alter  excision  of  the  mamma,  and  is  occasionally  employed  as 
a  dressing  for  fractnii'd  ribs. 

The  (ionlAc  T  of  thp  a hdomtn  cnn&XBts  of  »  horizontal  hand  eight  inches  wide, 
and  fiuttieiently  long  t<»  encircle  the  pelvis  and  overlap,  with  two  vertical 
bands,  twenty  inches  long  and  two  inches  wide,  sewed  to  one  of  its  borders, 
nine  inches  apart,  and  equidistant  from  the  centiv. 

Application. — The  broad  or  horizontal  portion  is  placed  around  the  pelvis, 
and  the  ends  overlapj»e<l  and  pinned;  the  vertical  strips  are  next  conducted 
over  the  posterior  border  of  the  butttn-ks  and  the  iwrineum,  aci'uss  the  groins, 
and  pinned  to  the  horiKonial  band  in  front.     (Fig.  .3K.) 

This  bandage  is  principally  used  to  retain  divssings  upon  the  surface  of 
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abdomen,  or  to  oxert  compression  aOer  |iaracente8is  abdominis  or  the 
TCBROval  of  ovarinn  jjrowlhs. 

IV  To/  the  tjroin  consists  of  a  homontal  and  a  vertical  band,  each  about 
iwo  vard«  lon^  and  iwu  inchei*  wide,  and  a  ti-iim^xuhir  piocc  %^^  muslin  eight 
(jr  t..'i,  iiK  1.4*^  long,  anti  five  or  six  inohoK  wido  al  ihc  baso.  Tho  base  is  to  be 
tev  ■  niiddK-  of  the  hori/onlul  band,  and  the  uiH'X  to  thevcrlicul  band. 

A^.^. ,.i>/j. —  IMac'O  the  base  ol*  ihu  Irian^le  over  the  groin,  on  a  lino  with 
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*8  li^ment.  and  eooure  it  by  cam-ing  the  ends  of  the  horizontal 

UikI  about  the  |H*l\-i(*  and  pinning  or  tying  them  together.  The  triangular 
pile  is  next  brought  d<»\vn  in  i'nmi  of  the  gnnn.  and  made  last  by  earning 
(he  Ptrip  attaohe<l  to  itfl  apex  round  the  posterior  and  outer  surface  oi  the 
Imif  -.^.r..«^  to  \\iQ  oppt>Aitc  side  of  the  pelvis,  and  down  over  the  p<»8terior 
I  latter,  terminating  by  a  circular  turn  anmml  the  thigh,    f  Fig.  37.) 

inr.   M    ftindatje  of  the  hitttt^rk  does  not  dither  from   that  of  the  gnnn.  ex- 
wpt  in  the  ttixe  of  the  tnangular  piece  of  murt- 
Itil  which  'ibould  be   nine    inches  wide  at  its 
Im**.  and  twelve  inches  long. 

■  n. — The    base   of    the    triangle    is 

•  '•ts  the  buttock,  and  the  bonzimtal 

i.'d  around   the  body;    the  apex  is 

jli!  acroHH  to  the  inner  side  of  the 

td».  and  retained  bv  the  verlical  band  being 

Mrri-d   about   the   tliigh,   across  the   buttm-W. 

ai  '   tti  the  horizontal  part  on  the  op- 

l>  >f  the  bt>dy. 

Ihii  tiandnge  aervea  lo  retain  dressings  to 

T  htiiifiagtr  of  the  hand  is  made  by  taking 
»  ?.!i.ji  of  muHliu  foiuteen  inches  long  and  ime  inch  wide,  and  stitching  to 
tb6  middle  c>f  one  of  ita  bordent  a  piece  of  mm*lin  tive  inches  wide  and  ten 
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inches  long,  acroRS  the  middle  of  which  are  to  be  out  four  round  oj 
(Fi^'.  38.) 

Apiiiicotion. — Pass  the  four  fingerB  through  the  circular  holeB  in  the  mi 
lin,  folding  one  part  back  over  the  palm,  and  the  other  over  the  back  of  tl 
baud,  and  Hocurt*  these  by  eireulur  lunw  of  the  horizonljil  band. 

Thia  T  of  tlie  hiiml  foiiuB  a  very  conveniout  bandage  to  retaiu  lotions  or 
poultices  on  the  huud. 

Slings. 

Slings  constitute  another  form  of  lnuidagoH,  aiul  are  denigned  to  retain 
dressings  to  different  parts  of  the  head,  the  face,  the  arm.  and  the  8ci*otiuU; 
They  c*mrtist  of  two  parts, — the  body  and  the  tails.     The  body  varies  both  U^H 
bivadth  and  in  length,  and  the  taiU  luiiiiber  usually  two.  four,  or  six  pieces^H 

The  ttvO'tttileJ  alimj  eouwHts  oi'  a  Hiiigle  strip  of  muHlin  four  or  five  inehes 
wide  and  one  yaivl  long.  It  is  familiar  to  every  one  an  a  tiimple  support  of 
the  hand  and  arm  in  fractures  of  the  upper  extremity. 

Appliatthn. — The  loivann  being  phiced  at  riglit  angles  with  the  arm,  tl 
middle  of  the  bcniy  of  the  shng  is  panned  underuualh  the  wnwt.  and  its  ends  are 
carried  up  in  front  of  the  chent  and  tied  or  ]>inned  on  one  Hide  immediately 
below  the  clavicle.     When  lied  behind  ihe  neck  iht^  knot  is  liable  to  excoriate 
the  Bkin. 

The  jour-Uiiled  sling  is  made  by  slitting  down  a  piece  of  muslin  at  each 

end,  leaving  a  portion  in  the  centre  undi- 
Fio.  89.  vided.  (Fig.  39.)   The  length  and  breadth 

of  a  rtling  will  be  detenninod  by  its  par- 
(ieiilnr  application. 

When  dusigned  for  the  head,  it  should 
be  tive  or  six  inehes  wide  and  thirty-two 
inehes  long.     8uch  a  sling  in  well  suited  to 
i*etaiu  dressings  upon  the  back  of  the  neck 
rour-iAiM»iiux.  or  ou  the  top  of  the  head. 

AppHcation. —  Place  the  body  of  the 
eling  across  the  back  of  the  neck,  bring  the  upper  tails  along  the  sides  of  the 
head  inin»ediately  above  the  ears,  and.  atU'r  crossing  over  the  forehead,  bring 
them  back,  and  fasten  with  pins  Ixjhind  ihe  ears.     (Fig.  40.) 

The  four-tailed  slinq  forthe  top  of  tht-  hotd. — Place  the  body  of  the  sling  on 
the  top  of  the  head,  bring  the  posterior  tails  forward,  nod  secure  with  a  pin 
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Kour-uilMl  ■tuiK  for  tb«  tack  of  the  n«ok. 


SliUff  fur  tlw  top  of  tlir  b«ad. 


or  knot  beneath  the  chin ;  carry  the  anterior  tails  back,  and  fix  in  a  similar 
way  at  the  back  of  the  head.     (Fig.  41.)  "^M 

GalmH  bandage,  or  t he sij:4ailed$tinq. — This  sling  is  made  by  slitting  into  thre^H 
tailfl,  to  witiiin  three  inches  of  its  centre,  a  piece  of  muslin  one  yard  long  and  a 
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iinrC^r  of  »  jrard  wide.     The  middle  strip  should  be  the  widest  of  the 

uuve. 

Ifi  it*  at.T^iostton  the  body  of  the  f»lincf  is  placed  on  the  top  of  the  head,  and 
till  iIh  aiv  liroii)»ht  down  and  lied  under  the  c*hiu.    The  anterior  taiU 

Bv  in-^i  .aiiiod  back  to  the  occiput  and  croHwed,  atter  which  the  potttorior 
ftrimarv  bn^aght  forward  and  made  fast  by  pin8.     (Fig.  42.) 

tht  four-tailed  dnvicuiar  sling, — Thin  sling,  designed  for  the  treatment  of  a 
hrolicn  daviclo,  requires  a  piece  of  muslin  seven  inches  wide  and  twoyardt* 

a.  The  body  should  be  twelve 
M  in  length,  and  a  small  conical 
Mtfthuuld  \.*v  made  in  it*  centi*o. 

Ayphrntifin. — Place  the  body  of  the 
fi'i .  K-aih  the  elbow,  so  that 

llji  M  prominence  HhntI  settle 

into  iho  small  opening  in  the  centre; 
hnrmr  the  lower  tails  up.  one  over 
the  front,  and  the  other  over  the 
kick,  uf  the  chent.  and  hocufo  them 
▼itb  a  kiM)t.  The  upper  t^iln  are 
naxt  to  be  carried  around  the  bcwly 
ftiid  made  l>kHt.  Thin  nling  forms  a 
TPiT  eonvuuieni  and  etficient  mode 
of  uvaiing  fraetures  at  the  acromial 
roijuf  the  clavicle,  and  annwers  also 
BA  A  fcfiHid  temporary  support  for  a 
fnctun*  near  the  superior  end  of 
tbe  hiiiiierua 

Thf  fijur4ailt'd  sling  of  the  chin. — 
1)1111  nling  id  made  by  slitting  down 
II  oti-l)  end,  to  within  two  inches  of 
hf  middle,  a  piece  of  muslin  torty 
iiidii^  long  and  three  inchen  wide. 


Sli-tjUIed  illng  of  th0  h—A. 
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ApplirattoH. — Place  the  bo<ly  of  the  sling  beneath  the  chin,  carry  the  upper 
tftik  aen>s8  tho  neck  and  below  the  ears,  and  give  them  to  an  asHistant. 

Then  earn,*  the  lower  tails  up  over  the  face, 
in  front  of  the  ears,  to  the  top  of  the  head, 
where  they  should  bo  crossed,  relumed  to 
the  temporal  ridges,  and  pinned.  The  upper 
tails  are  next  token  from  the  asHiMtant, 
crossed  on  the  najwi  of  the  neck,  and  brought 
forward  round  the  head,  and  above  the  eare, 
and.  aOer  crossing  them,  the  lower  lailn  at 
the  lemplos  are  nmde  to  overlap  each  other 
ou  the  forehead,  where  the  ends  are  to  be 
secured  with  i>inH.     {F'ig.  4:^.) 

This  sling  i»  sometimcH  made  oi^  a  centre- 
or  chin-piece,  slit  for  two  inches  at  each 
end,  and  having  four  stout  pieces  of  tape 
one  yard  long  sewed  to  these  short  tails. 
It  makes  a  somewhat  neater  dressing  when 
prepared  in  thi**  way-  It  is  chiefly  used  in 
fractures  and  in  dislocations  of  the  jaw,  or 
when  it  is  desired  to  a])ply  a  dn^s-sing  to  the 
chin. 

The  four-taiied  sling  or  mask  vf  thf  face. — 

This  consists  of  a  centml  or  facial  part  and 

four  tapes,  two  on  eacli  side,  to  hold  it  in 

place.     To   conNtnict   the   central  part   or 

leec  of  muslin  nine  inches  s^^uare  upou  itself,  and  round  otl'  the 


•ll»|  <rf  Ui»  rbm. 
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Fig.  44. 


-o 


Fuur-Uiled  tllng  ur  oiuk  uf  the  bev. 


upper  and  lower  free  an^les^  so  as  to  convert  it  into  an  ovoidnl  form ;  then, 

opening;  (he  mnslin.  draw  aorosR  from  aide  1o  side  two  lines,  dividing  it  into 

three  equal  parte.  A  nhort  diHtaiice  on  each 
side  of  the  upper  lino  cut  out  an  oval  oiK^n- 
\w^  fi)r  iIk'  eye.H,  niaky  n  tmnsvei-se  ntit  in 
the  middle  >dtlie  h>wor  line  for  the  nHrtith. 
and  a  vertical  .slil,  eouimcncing  a  short  dis- 
tariee  above  the  last,  and  extendinjt;^  u|>  tea 
point  midway  between  the  eye-hules,  for  the 
none.  The  tapes  ai-e  to  he  next  attaebod 
to  the  u|>per  and  lnwer  purls  of  the  widett. 
t!ie  first  ntrip  hein^  eijrhtem  inches  long. 
and  the  last  eight  or  ten  inches. 

AppliratioH. — The  hndy  or  mask  is  to  he 
placed  r>ver  the  face  so  that  the  eye»,  the 
noMv.  and   the  mouth   Hhall  corr-espond   to 

its  o|>enings,  when  it  is  Hecnrctl  in  poHitiini  t*y  the  tailn  being  carried  ti»  the 

back  of  the  neck  and  behind  the  head,  the  last  strij)  being  croHsed.  brought 

forward,  and  lied  over  the  forehead.     (Fig.  44.)     This  forms  an  excellent 

method  of  i*oiaining  dresKings  to  the  face,  such  aa  are  ft-equenily  required 

after  buruH,  8cald8,etc.     I  haveoOen  uHed 

this  ninsk  with  great  l)enetil  as  a  means  Pto.  45. 

of  apidying  a  water  dressing  to  the  faeo 

in  bau  cases  of  acne.     In  order  to  i-elain 

the  moisture,  T  have  the  Tna.sk  made  of 

patent  lint,  and  direct  that  a  niece  of  oiled 

Bilk  of  a  Hiimilar  form  shall  be  basted  on 

its  outer  surface. 

The  fourtaHeii  ding  of  the  breast  is  ]»re- 

parcd  by  taking  a  ]dece  of  muslin  fnim 

six  tt>  eight  ir*ches  square,  cutting  out  a 

V-sha[»ed    |»iece    O'tnn   each   of   the   four 

angles,  (wo  and  a  half  !<►  three  inches  in 

depth,  and   then  stitching   the  hides  to- 
gether, thus  giving  the  square  a  concave 

lorm.     To  each  corner  sew  a  broad  piece 

of  tape  one  foot  and  a  half  in  length. 

Another  method,  but  a  less  perfect  one, 

18  to  cut  four  slit.s  one  or  twc»  inches  deep, 

in  the  middle  of  the  four  sides.  an<l  attach) 

the  tapes  to  the  angles. 

App/ieation. — Raising  the  hnrast,  plaee 

over  it  the  body  of  the  Hliiig,  Iving  tne  u|>por  tails  or  tapes  behind  the  neck, 

and  the  lower  ones  about  the  iMnly.     (Fig.  45.)     Thin  is  a  valuable  support 

to  the  breast,  and  will  be  found  quite  useful  in  applying  pi*eft8ure  or  i*ctaining 

dreHtiings,  such  aa  lotions,  poultices,  etc. 


i^j. 
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The  Roller  Bandage. 

The  nailer  is  a  bandage  made  from  chceso-cl<»ih,  muslin,  linen,  calico,  eilk, 
or  flannel.  The  material  which  answers  the  best  pui-puse  is  unbleached 
muttliu.  When  torn  into  a  strip  and  rolled  into  a  <'ylinder  it  is  called  a 
roller.  Although  the  roller  is  often  made  hy  sewing  strips  together.  ytH  for 
general  use  it  should  consist  of  a  single  piece.  These  strips  varj"  in  length 
and  in  breadth,  ranging  fWmi  two  to  ten  yanls  in  length,  and  from  three- 
quarters  of  an  inch  to  three  inches  in  width.  The  rollers  now  used  to  retain 
antiseptic  dressings  are  made  from  cheese-cloth,  and  are  treated  with  either 
carhohc  acid  or  corrosive  sublimate.     (See  chapter  on  Antisepsis.) 

In  order  to  fonn  the  cylinder,  it  may  be  rolled  by  the  haudtf,  or,  more  expe- 
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I'V  nioauH  of  a  machine  calM  tlu*  rolloi*.  This  niinplo  ooiilrivaiK-o 
ifiiitiiioiit  tor  h<iH|ittalH  aiitl  lor  r(M>iiiH  A|)pru|iriHletl  lu 
eun  be  screwed  tu  the  ed^e  or  end  uf  u  tablu  when 


u-uble  ai<|Mfiiitiiioiit  tor  h<iH|ittalH  and  lor  r(M>iiiH  A|)pru|iriHletl  lu 
It 
nwdod  (or  use. 


In  ii!iiu^  the  inacliitie.  ono  end  of  the  Htrip  of  luuHlin  duni^nud  for  a  roller  is 
wmjUK'tl  iin>imd  !ho  HpiMdIe.  which  in  tunied  wiih  one  hui»d,  wliik*  with  the 

Fifl.  46. 


N 


Fio.  47. 


Muctaln*  tnr  rolllnc  t>Kn')B^«». 

itiier  die  piece  is  gtnded  evenly  under  a  n>d  of  raelal  which  extends  between 
lie  two  »ide«*  of  the  nmthine.     (Fi^r  46.)      When  the  piece  is  wound  up, 
tie  niR!i9  must  bo  grasped  by  the  hand, 
wh«(L  ivverning  the  spindle,  the  latter  t^an 
ki  (Iniwn  from  the  centre  of  the  roller. 
The  ravcUings  which  adhere  to  the  ends 
of  the  Ittller  nitust  now  be  pulled  otV. 
fflu-n  the  r<»llor  Ia  formed  by  the  hands, 
vhiJ  of  the  strip  nhould   be  doubled 
iiM-df  to  the  extent  of  three  inches, 
■iwl  this    again    repeated    two   or   three 
tiiD««.  in  onler  to  forrn  a  little  mass  or 
Ducleuff.  or  the  end  may  be  rolled  into  a 
JinJv  cylinder  with  the  rtnfcei*s.  and  utter- 
In  Wlwcnm  the  palm  of  ihc  hand  anti 
thi^h,  until  it  ba^  attained  ^onie  Little 
bwlk.  when  it  should  be  held  by  its  ends 
bifiwcen  the  thumb  and  iixdcx  finger,  or 
Ukj  index  and  middle  lingers,  the  unwound 
{Rirtion  of  the  strip  being  supported  be- 
tween the  ra^lial  border  of  the  ring-tinger 
flnd  (he  thumb,    By  imparting  simultane- 
tMwIy  the  movement  of  pronation  and  Hupination  to  the  two  hands,  the  strip 
nil'  ■  ind  up  with  great   facility.     Bver^'  student  nhoidd  practise  this 

id:*  m.  changing  the  mast*  of  the  roller  fi-oni  tme 

hand  ti>  the  other  until  either  can  be  Fio.  4'> 

Fio.  4H.  „gj.,|  iiiditVei-ently.     (Fig.  47.) 

Kindii  of  rttiit'rs. — There  aiv  twi » 
kinds  of  roller?*, — the  sinylf.  (Fig.  48) 
and  the  f/ouble  (Fig.  49). 

The  part.s  of  the  ningle   roller  are 
iU  atremUtrS,  body,  surfaces,  and  borders. 
Tb#re  are  two  extrernitieii*. — the  initia!.  which  is  the  five  end,  and  the 


/7\ 


If 


Forminfc  %  roU*r  bftadA^c*  I17  tbe  IiaihU. 


H>«)>  f->)l> 
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terminal,  which  is  the  one  in  the  fentre  iif  (ho  rvliiifiiT.     The  ftody  is  the  raai 
between  the  two  extn'tnitieH.     The  tmrriu-of  lire  tno  in  number,  the  exteniul 
and  the  internal;  and  the  borders  are  designated  ujjper  and  lower,  accordiij 
as  they  are  tiMvards  the  j)i-oximal  or  Ihe  dirtlal  jmit  of  the  liuib. 

The  double  roller^  in  eonHequcnce  of  its  bein^  rolled  i'r*)ni  each  end  of  l! 
strip,  diflera  from  the  single  n^dler  in  luivin^  two  bodies  and  no  initial  end. 

The  double  ndler  might,  without  iiR'unvL'uienee,  be  expunged  from  the  111 
of  surgical  dreswiugfl. 

Rollei'8  are  designated   hy   tliffeit^nt   nanius,  uccoi-ding  ta  iheir  direction^ 
or  to  the  particular  end  had  in  view  in  their  ajijijieulion      Thoso  varieties 
which  take  their  nanien  from  the  course  or  direetiun  of  the  bandage  ai4H 
called  circular,  spiral,  oblique,  spiral  reversed.  rerurrei\t,fi(jure-eif-4iijh1,  and  spian^ 
Those  named  from  I  he  efteel  produced  are  ealled  uniting,  dividing^  expelling^ 
and  compressing  rollers. 

Before  desoribiiig  the  moHt  uBeful  of  tliese  bnndageH.  I  may  remark  that^f 
the  ability  to  apply  a  roller,  or.  indeed,  any  nurgic-al  dressing,  jiroperly,  is  1^1 
very  high  (piuliriuation.and  tme  whieh  ean  he  attained  only  by  prat'tiee.    No 
man  is  competent  to  give  jiroper  attention  to  a  patient  who  is  the  subject  of     „ 
injuries  duniauding  feurgieal  eare.  unlcsH  he  ean  apply  a  roller  with  piveisionjll 
and  neatiiesH.     I  am  quite  sure  that  on  the  nse  of  the  roller  not  unfivquently^^ 
depends  the  success  or  the  failure  of  the  young  physi<-ian  just  entering  upon 
the  duties  of  hi«  jirofeefiion.    J*eopk'  genenilly  are  not  unobservant  spectators 
of  the  deporlment  of  medical  nten,  ami  of  ihu  skill  which  they  may  dis|day 
in  the  use  of  technical  resources.     Too  much  civdit  cannot  be  awaitled  to 
those  gentlemen  who  have  for  a  number  of  years  been  engaged  in  conducting 
private  cotu'ses  upon  practical  suj'gen".  the  fruit  of  which  labor  1  sfo  In  almost 
every  protessional  excursion  which  1  make  through  this  and  the  adjoining 
State8. 

General  directions  for  applying  a  roller.^}.  The  body  of  the  roller  should  be^ 
held  in  one  hand  by  its  ends  between  the  thumb  and  two  or  three  of  t[ 


Fio.  50. 


Fio.  6fl. 
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Pio.  51. 


Pro.  52. 


ThaooraaniiiniMl 
Id  mm!  pinned. 


I^mifitiwlliul  ftud  tniusvcrM'  liilro- 
■Itirtlon  of  llic  pill,  Ibc  ffluU  of  the 
ruUnr  lisvittK  becu  prefioiuljr  tiirocU  lu. 


Svourtnc  Ui«  TitXlmt  by  ■  kuot. 


fingci^M.  or  in  llie  palm  of  the  hand.  The  external  surfaee  of  the  initial  end 
should  be  laid  upon  the  part  tn  which  it  is  to  be  applied,  anrl  tixed  with  the 
finger  or  the  thumb  of  the  other  hand  until  the  liody  is  comlueted  round 
the  limb,  when  tlie  hands  should  exchange  offices  as  the  roller  is  ]>aBsed  frrmi 
one  to  the  other.  These  movements  are  rei>eated  two  «>r  three  times,  one 
turn  accurately  covering  the  other  in  ordei*  to  Hecure  the  initial  end,  after 
which  tlie  remaining  part  of  the  bandage  is  applied  aceonhng  to  the  required 
indicatitms,  and  made  faat  either  by  turning  in  its  angles  or  by  folding  the 
terminal  end  ujion  il&elf  (Fig.  50),  and  then  iu.Hcriiiig  one  op  more  pins, 
either  longitudiimlly  or  tmnHvei-^ely.  with  their  points  buried  out  of  sight. 
(F'igs.  51.  52.)  If  the  pins  be  used  in  a  longitudinal  diivcli(»n.  the  heads 
should  point  towaHs  the  proximal  end  of  the  limb:  if  iransvoi'sely,  th< 
should  liH)k  outward^;. 

Another  plan  often  empl«»ved  to  seeuiv  the  tei*minal  end  is  to  slit  it  up 
short  distance  and  tie  the  extremities  into  a  knot,     (^Fig,  53.) 
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•  The  roller,  oxrepl  in  a  low  itistamH^.  Hliould  always  t'oinmcnce  at  tlie 
diftUl  extremity  of  tm^  \\u\\*,  the  fii-st   turn  being  made  at  ihe  wrisl  in  the 
of  the  upjxsi'  extremity,  and  at  Ihe  anklo  in  the  lower  cxtremiiy,  then 
inj;  u*  Ihe  hand  or  the  ro«>t.  and  HiiLiso<|iK'iilly  asreudin):^  llie  limb, 
The  roller  musl  bo  applied  Hmrx»thly.  with  unil'onn,  equal,  ureven  press- 
ore.    A  ne^lofl  of  thJH  precept,  making  it  ti^ht  at  one  ptaee  and  loose  at 
&niiiher.  will  prtHlure  fpnenialoui*  Nwelliii^s,  ami  may  <'au?ne  pan^rcne. 

i  A  r<»ller  should  be  remr»vud  and  reapplied  whenevL'r  it  beeomen  di&ar- 
nuiji^wl  or  liKHe.  or  in  eant^  of  Hubsi»tpient  Hwellinp  malun;;  it  too  tiphl.  The 
KtMitiiMw  of  the  [>atieni  Hhoiil<l  rkreive  i\\w  conKideration.  When  the  bandage 
»leli  to  be  loo  li^hl.  it  nhould  be  immediately  relaxed. 

S  In  r»*miivinjr  a  roller,  alter  the  terminal  end  has  been  unioowed  it  should 
heun^round  in  a  diivetion  the  iwei-He  of  that  whieh  wuh  used  in  itn  apjdiea- 
Uim.  ami  as  ihe  unndled  bandage  it*  |)asHe<I  from  hand  to  hand,  the  loone 
lum.*  (thould  be  j^theivd  larefully  to^^oiln-r  into  a  mawH.  so  that  they  may 
mtt  become  entangled  about  lliu  part  and  ;u;ive  ri»e  to  paiu  or  to  ditfarruDgo- 
mcoi  6f  the  limb. 

Special  Rollers. 

ThecircuUir  roiter. — This  ndler  in  \'e\'y  simple,  and  conaistn  in  causing  one 
turn  10  overlap  act^uratoly  the   preceding  one. 
(Fig  H . 

r^. — It6  application  ie  limited  to  retaining  a 
dPMBins;  to  the  eycj*,  the  temple,  the  forehead,  or 
tbf  nock. 

Vip  oblique  rolhr. — In  thiH  bandage  the  roller 
li  miule  to  ascend  the  limb  in  a  direction  so 
"bliiiqc  ae  to  leave  intonals  between  the  con- 
wniiro  lurnn      (Fig  55.) 

(V— lu  chief  value  in  to  retain  dressings  to 
a  pin  when*  pre>wure  is  a  matter  of  woertuilary 
laipurtaucv. 

Flo.  66. 
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Ot)l)qu*  roll*ror  tb«  ttmi. 

'  rolfrr. — Thii«  roller  ascends  the  limb  in  a  spiral  manner,  each  turn 
'he  preceding  one  about  (me-third.    (Fig.  5(>.)    This  bandage  an - 
fwern  evvry  piirpone  when  applied 

to  pari*!  of  unifonn  dimensions  ;  Fia.  80. 

Jwrt,  an  (he  arm  or  leg  increascH  in 
eiprum  fere  nee,  it  is  impotsHible  for 
A  spiral  roller  to  press  with  equal 
ajiil  uniform  force  upon  all  imrts 
of  th«5  Hiirtace.  (See  a,  ft,  f,  Fig.  56.) 
To  reuKHly  thisrlefect  the  bandage 
W  «lbi*<'U^I  to  a  revtTse  by  which 
plied  evenly  to  the  in- 
I   a  part 

-The  peculiarity 
'¥>€'■  in-  rcvct^o  given  to 

i<b  makcH  it  the  most  useful  of  all  mllcr  bundasjes.     Simple  aa 
ioa-uvro  ol  making  a  rcverst- appears,  there  aiv  |>ersoui*  who  never 

¥^*4^  I.— a 


9plnU  r\AUr  applltil  lu  llw  arm. 
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acquit*c  liny  facility  in  formin«5  it.     Attontion  to  the  following  details  will  lei 
very  mu<'h  to  Hiniplify  its  ext»<'uiion. 

Al'tcr  laying  down  the  initial  end  of  the  roller,  and  making  il  fast 
two  or  thiXH*  eiiTiilnr  turut*.  change  the  diivftion  of  thL^  handiifre  lo  that 
of  a  spiral,  and,  in-opanitor}'  to  nrnkiii;!;  (ho  reverse,  phue  a  finger  upon 
the  upper  edge  of  the  roller  ho  as  to  kt'o[»  i!  in  contact  with  the  limb;  then. 
unrolling  the  handage  three  4>r  ihnr  int'lien,  darry  the  hody  of  the  roller 
toward?*  the  limb,  so  aft  ti>  allow  the  Hlri)i  to  Trniain  quite  slack,  and  then,  by 
a  motion  of  the  wribt,  turn  the  hand  from  Hupinatiou  lo  pnuiation.  when  tl 
reverse  will  he  smoothly  tbrmed.     (Fig.  57.  j     TheM?  reverses  should  he  ma< 

Flo.  67. 
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in  the  same  lino,  and  never  over  a  salient  portion  of  the  skeleton  if  it  can    i 
possibly  be  avoided.  ^M 

Spiral  reversed  of  the  upper  extremity. — This  roller  should  ho  two  and  a  haOH 
inenes  wide  and  seven  or  eight  yards  long.  The  irdrial  end  being  fiixt  fixed 
by  a  few  cireular  turns  around  the  wrist,  the  i-nllvr  is  earried  obliquely 
across  the  baek  of  llio  hand  over  the  palm  to  thu  ends  <»f  the  fingei*w.  and  then 
made  to  ascend  by  spirals  to  the  junction  l>etweeu  the  thumb  and  the  index 
linger.  A  few  figure-ofoight  turns  ai^e  next  made  in  (►nier  (o  cover  in  the 
root  of  the  thumb  together  with  the  cai'pal  portion  of  the  hand,  alter  which 
the  roller  is  conducted  by  spiral  revei*ses  to  the  elbow.  The  elbow  i»  covcivd 
in  either  by  revei-seH.  by  s|iirals,  or  by  figui-e-^jf-eight  turns,  always  obseiwing 
first  to  flex  the  arm  UKKlerately,  pi*ovided  that  position  is  afterwards  to  bo 
maintained.  From  the  elbow  the  roller  is  continued  up  to  the  shoidder.  where 
it  is  fastened  with  a  pin.  (Fig-  58.)  This  bandage  is  a  matter  of  daily 
application,  and  should  be  practised  by  the  ntudent  with  givat  care,  in  order 
that  he  may  be  ubie  to  apply  it  witli  just  the  nritper  degree  of  jireasuro, 
regularity,  and  neatness.  It  fs  frequently  ajiplied  in  fnictures  at  and  above 
the  elbow  ;  it  is  used  afliT  opei-ations,  and  oflen  in  cases  of  redematui^ 
Bwellings  of  the  arm  and  the  leg. 

The  spinjf  reiursed  of  the  Jimfer. — This  roller  should  be  three-quarters 
an  inch  or  an  inch  wide  and  about  a  yard  lon^. 

In   its  application  two  nr  three  circtilar  tunis  about  the  wrist  ai-e  Hi 
made  t«»  fix  the  initial  end  of  the  i-oller;  it  is  then  carried  obliuuely  across 
the  back  of  the  hand  and  to  the  front  of  the  finger,  alter  whieli  the  spiral 
reverses  are  made  up  to  the  nielacarpo-phalaugeal  joint,  when  it  is  com- 
pleted by  two  circulars  of  the  wrisl,  and  the  end  slit  into  two  slips  and  ti^ 
around  the  j«iint. 
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rev^raeti  of  tht  four  fingrrs. — The  roller  for  this  purpose  should 
tic«»vtn  viiP*Ia  long,  an<l  of  the  siime  uitlih  us  the  preceding  one. 

Tt»  apply  it,  tirnt  make  the  usuul  oirc'ulai>  aroiiud 
lln*  >vn*tt,  cros*  over  the  haok  of  the  hand  lo  the 
fiml  intertiigilal  elcft,  and  by  oblique  turus  to  the 
tjtivmily  of  the  first  t»r  index  Hnger;  then  return 
byipinil  reversei*  to  itt*  junction  with  the  nieta- 
esrpttl  Inme.  and  pasH  to  the  second  or  middle  tin- 
(;fr,ilp»ot' tilling  lo  it*  ex- 
tremity hy  ohlii|uet*,  and  Fi«.  59. 
U(-k  '<>  i'l**  t*'w-'t    by   ro- 
Tcrv-^l  turns,  and  so  in 
9U(f4iMion   until  all   the 
fingrr*  are    covered    in ; 
titi'iitinish  hyHpinilturnH 
anmml    the    tnetacarpalf 
cvpit  and   wrist  bonea 

Till'  Hiiiral  n-versed  is 
/miiirntly  applied  to  a 
•injtli-  fin>f&r  in  i-ar^ea  of 
•ouiiiU  or  of  fracture. 
Imt  t4)all  the  ringere  very 
rin-ly 

Tif  xptral  reversed   of 

tki  pati*. — This  bandage 

iboiild  he  three-quartern 

ui    inch     wide    and 

ftnty  inche?*  long.     To 

tpply  this   roller,  draw 

lip  |K.'ui8    forward    and 

fuftki'  two  or  three  circu- 

liw  i'|r*e  to  thopubeft; 

thtii  by  an  oblique  turn 

pKM  to   the   glanH.   anri 

netiini    to    it*    nwt    hy 

ipinl   rvver«4>8.    hI i 1 1  i  nu 

vp  the  terminal  end  ami 

(ring  the  strips  umund 

lie  organ.      t  Fig.    60) 

TTus  bandage  i«  th>t  so- 

ctinf.  and    though  occ»- 

oonally  -d  to  re- 

uintln-  :oroi>er- 

atiomt   li't    pt I  i  niositi,   or 

toeonprv^^  the  urethra 

vrerm  bougie  in  ca«e  <>f 

bemorrbage  aiVcr  operation  upon  that  canal,  yet  it  is  unsatiHfaetory,  and, 

■liKht  well  be  erased  from  the  list  of  drensings. 

Spiral  of  the  hand^  or  demi-giiuntld. — This  bandage  requires  a  roller  one  inch 
wide  and  woven  yards  long.     At^cr  a  few  circular  turns  of  the  wrist  arc  first 
rl     '*  ■  rrdler  ift  carried  obliquely  acrosn  the  back  of  the  hand  or  across  its 
ling  to  the  direction  in  Avhich  it  runs,  passing  round  the  root  of 
um*'  nng«r.  and  hack  to  the  wrist.     Around  the  latter  a  single  circular 
turn  is  made,  and  t>oni  thence  the  bandage  is  carried  to  the  ring  finger,  and 
[ia  to  the  wrist,  and  ho  by  similar  turns  until  all  the  tingers  and  the  thumb 
be«n  included,  when  the  terminal  end  i«hould  be  secured  at  the  wrist. 

Tbiai  baudage  ia  used  to  confine  dresaiugs  of  various  kinds  to  the  back 


liptrftl  nvoTved  of  tbe  f»Dr  ttngvn. 
Fio,  00. 


M. 


z^- 


SplrmJ  r«v«ra*d  of  tlic  ptmfai. 


Sfilnl 


rvTvnrd   of    the    uiipar    •X< 

troipitjr  apfillrd. 
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of  tho  hand  or  to  ite  palmar  Hurl'ace.  but,  though  very  secure,  ia  not  generally 
used  by  dressers. 

The  spiral  reversed  of  tite  lower  extremity. — This  is  an  indiH{>ensable  di 


Fiu.  61. 


Fm.  62. 


spiral  uf  llM  bund,  or  d«mt-««uiiil«t. 


nnd  should  be  studiod  with  pjivat  caro.  It 
rofinires  two  rollci*8,  each  two  and  a  Imlf 
inches  wide  and  wevfn  yards  lon^,  as  a 
ftinglo  ndler  fimitei'n  vanis  in  ion^th  is 
too  bulky  to  be  proper\v  handled. 

In  applyiugj  thin  ndlor,  the  ]ialient  and 
operator  may  bo  seated  opposite  to  each 
other,  tho  ]ieel  of  the  former  i*csting  on 
the  knco  of  the  latter,  rjr.  what  ih  bettor, 
the  limb  may  l>e  supported  by  an  as5if*tant, 
the  patient  either  silting  or  Iving.  Tho 
surgeon,  taking  one  of  the  rollers,  makos 
a  few  cii*cular  turns  around  tho  ankle, 
above  the  malleoli,  then  crosses  obliquely 
over  tho  dorsum  of  the  foot  to  its  outer 
or  inner  Mi<ie,  aeeoniing  to  the  hand  used 
in  holding  the  roller,  passing  next  under 
the  sole  of  the  fool  to  tho  metatarsi>pha- 
Inngenl  joint  of  the  little  or  groat  too; 
the  buiiilage  is  now  made  to  cover  in  the 

foot   by  successive   spirals,  embrace  tho  

ankle  with  a  tigui'e-of-eight,  and  ascend  ihe  limb  by  spiral  reverses  to  the 
knee,  where  the  tirst  mller  will  tenninato.  The  second  i-oller  is  next  taken, 
and  by  one  ur  two  circular  turns  fixes  ihe^  terminal  end  t>f  tho  first.  at1or 
which  it  is  cotiductod  up  the  limb,  covering  ilie  knee  either  by  spiral  re- 
verses or  by  figureofeighi  turns,  tlie  remaining  portion  of  the  bandage 
being  exhausted  upon  tho  thigh.     (Fig.  <i2.)  -^ 

The  Frfvrh  spiral  reventt^d  oommenoes  at  the  metalars«i-phHliingeal  articii^| 
laticm  and  coven*  the  f<x»l  with  I'evei'ses  to  the  from  of  the  ankle,  then  passe^^ 
from  the  latter  to  the  log,  which  is  enclosed  as  in  the  ordinary  spiral  pre- 
viously deHcribo<l.     (  Fig.  t>3.)     It  i»  not  so  secure  a  bandage 
since  the  turns  of  tho  foot  are  liable  to  become  displaced. 


Splml  rereraarf  of  thr  Inwor  t>xtr»tnlt)r. 


SPICA   BANDAGES. 


09 


He*)  oovvtmI  with  iiiintl  ravonwd 
rollor. 


FlO.  «5. 


In  nrithcr  <tf  the  banda^^  descrilMMl  aro  tho  bool,  or  the  tipe  of  the  loes,  in- 
dudod ;  the  denfM^  tiiwue  of  the  fonncM*,  and  the  clone  adhesion  of  iu  t^kin  ti>  the 
lahiMtrnt  |tartH,  render  this  uiineeetit^ry,  and  the  expotturu  of  a  portion  i»f  the 
Utf*  fniihles  the  surgeon  to 

vii'icrmiiK*    by    their    color  Fio.  tvs.  Pio.  64. 

ml  trm]>emture  the  con- 
dition of  tht'  cireulaiion- 

Sh"idd  it  Ih?  ilesirable  al 
fuy  tim*.^  to  rover  the  heel, 
n  f^n  h«»  done  an  f<»llown: 
:'  li'nrini;   by   the 

t.  I   revoix-d.  and 

bivmi;  ri'iudied  tho  inHtcp, 
Miidiiri  the  bandn;[je  over 
ihr  i»i>int  of  the  bevl,  up  in 
fnmi  ijf  the  ankle,  d«»\vn 
umlcrtb^  hiH>l,  and  around 
iii  thi*  oppu«ito  side,  atid 
i^in  in  tr<tnt  of  ihe  ankle, 
umlrr  (he  heel,  and  round 
ill!  «urfflee  to  the  tV(»ni  of 
ili"^  joint,  after  which  it 
■li'iaM  Ik>  contiuiied  up  tho 
Itmh  iKig.  fi-t  )  The  spi- 
til  rrver»ed  r<»ller**  are  con- 
•tmitly  oniployed  in  fhic- 
tiirw,  ukvr*.  etc. 

•S/Mw/  of  the  chest. — A 
njiifrtbroe  inehcM  wide  and 
teri  tardn  long  is*  required 
ftT  tbifl  dre^-iinjLf.  Two  or 
tJiiiT  eirtulars  anjund  the 
waUi  are  ti>l>e  fii-st  formed.  lhei»atient  Iteing  in  the  Hitting  posture,  and  then 
fbe  mllor  is  made  to  ascend  in  spifal?*.  each  turn  covering  one-third  of  tho 
nfWT*ling  one  until  the  axilla*  arc  reached,  when  tho  terminal  en<i  should  bo 
oni(ii;ht  over  the  shoulder  and  pinned  In  front  (P\i;.  05)  to  the  turns  on 
Uit'  (hint  of  tho  ehent  or  round  the  neek,  and  then  attached  to  the  spirals. 
Tliij*  handa^*  is  fM)ineiiines  used  in  cartes  of  fractui*ed  ribs,  and  also  to  i*tilain 
irtwin^  after  tho  removal  of  tho  female  mamma. 


FrvDch  siilnil  r«venr4. 


Splnl  or  tb6  cUuiL 


Spica  Bandages. 

form  a  uset'iil  cbiss  of  bandaecM.     They  take  their  name  fVom  the  re- 
rv  which  tbey  bear  to  the  leaves  of  an  ear<»f  coni.     They  are  divided 
■  'nj  tioubif  and  into  asccndinf/  atitl  tietfcending  spicas. 

J, .  .J..  ;  L/f  thf  shouhlrr. — When  the  successive  turns  pass  from  tho  shoulder 
tu  ihc  neck,  they  constitute  the  ascondin^Lf  spica;  wlien  from  the  neck  to  the 
•htiqldvr.  the  descending;  spica.  The  mllor  should  be  two  and  a  half  inches 
irjde  and  rijLjht  yonls  lonfj.  In  its  application,  make  first  two  circulars  at  the 
Uf*(vr  fiart  uf  tne  arm,  then,  if  the  roller  is  runnin^f  frouj  without  inward, 
uirrj-  it  obliquely  across  the  front  of  the  ujipcr  part  of  the  chest,  throujE^h 
axilla  id"  the  opposite  side  and  across  the  back  to  the  place  of  commence- 
t;  then.  paNsin^  under  the  arm  of  the  same  side,  form  the  sjtica  over 
rmirT  part  <tf  the  neck  or  tho  shoulder.  accoi*din^  as  the  descending  or 
erridintr  b:uidn^e  is  contemplated.  The^e  turns  aro  to  be  repeated — each 
n  ■_:  the  preceding  about  one-third — until  the  roller  is  nearly 

li  it8  lerruinal  end.  bein^  carried  nauul  the  back  of  the  neck 

Hi  >_■  front  of  the  chest,  should  be  pinned.     (Fig.  fiti.) 

t  will  be  found  a  useful  termination  of  the  rollor  employed  in 
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Becuring  splints  to  the  arm  in  fracturcH  at  the  upper  j)art  of  the  humerus; 

bIro  well  suited  to  ooiitine  divesin^  to  the 
yi<i-  f'^'  whouhlLT.    Hetwocii  (ht*  borders  of  llie  a\ii 

and  thu  ruUor  a  tiitlo  cottou  should  1m*  i 
terposed  to  prevent  excoriation. 

Tfif  spica  of  the  f/roin. — This  dressing  re- 
quires a  roller  two  inches  and  u  hall'  to  tbreo 
inehes  wide  and  ten  yards  h^n^.    The  initial 
end  of  the  roller  is   made  fast  by  two 
(liree  (.ircularH  of  the   ihi^h,  i>r  the  t^i 
niinihiT  around  the  hody  ahovc  the  erest 
the  ilia.     If  (he  bandage  is  coninieneed  at 
ihe  upper  jmr*  of  the  thigh,  it  should,  atlor 
these  primary  eirenlaiu  be   eondueied  up 
in  front  of  ilie  gniin.  oldiipiely  aen>ss  the 
r)uter  side  of  the  pelvis  or  lower  ]>art  of  the 
abdomen,  aecoixling  as  it  is  designed  to  be 
an  aseemling  or  a  deseendin;^  spiea,  thco^ 
round  (he  posterior  part  of  ihe  oody  ao^H 
the  corresjtonding  jtart  of  the  oppoHite  sid^^ 
down  in  fronts  uiulerneath,  and  up  over  the 
"P^^      inside  of  the  ihi;;h.     These  turns  are  to  he 
repented  urHil  Ibe  roller  is  exhausted.     In 
this,  as  in  ibe  Hpica  of  the  shoulder,  each 
tuiTi  overlaps  the  jireeeding  one  about  one- 
thinf     (Fig.  (J7.) 
This  spica  is  admirably  suited  to  make  eompression  over  the  gi'oin, 

caflea  of  onhirgod  glanda  or  alter  operations  for  horuia. 

Fio.  07. 


^^4 


H)<lc«  uf  tbe  Alioulilar. 


-^ 


81n(|l«  (Ilk*  uf  ifav  groia. 


The  timible  spicn  of  the  groin. — A  roller  designed  for  the  dtaible  spica  shonld 
be  two  and  a  half  inehen  wide  and  twelve  ^*ardH  long;  or  Iwo  rollers  each 
yards  in  length  may  be  used. 
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SfXer  making  two  cirt'tilar  Iiim8  arnnml  the  pelviB  from  right  lo  left,  and 
p  rt'sebing  the  loft  proia,  the  n>llor  Hhmild  ho  carried  ohliquoly  downwards 
Wvr  \\w  outf  r  nidf  of  llie  Haiiiy  thii^li  and  hrou^^ht  up  ahjiijLC  itn  luiiide  in  Buch 
I  maimer  an  to  cross  ovur  the  dfseeiuting  turn;  uoxt,  it  Bhoiild  Iw  carriod 
Toond  thv  jMwterior  surtiu-**  of  the  pi'lvis  to  the  right  groiu,  and,  iiussiug  down 
tiTor  thr  iuniT  surtace  of  this  thigh,  shuuld  hf  ronducri'd  u]y  along  it8  outer 
Biir.  and  tW>ni  theme  carrit'd  nuin<l  tUv  hv.n!  of  the  jtelvis  to  the  loft  t*ide. 
IWo  liirn^i  nmy  \h?  ivneated,  and  the  dresning  linished  by  two  or  thivo  circu- 
linof  the  pclvi:,  l^'ij^  f»8.)  Tliis  bamhige  may  be  u»ed  in  c-atfes  requiring 
pnnare  ovtrr  hitth  groint«. 

The  «pirvi  of  th,'  /»«)/.— This  harid- 
igc.  TOmolimcs  called  the  biindaije 
(if  Kihtiail.  rtM|uiix'»  a  roller  two 
infhi.«  wide  and  seven  yards  hjDg. 
lnit!«appl)C4ktion,  the  simple»t  plan 
iu ii>make  two  ciroiilar  turns  around 
Un*  raotaiaPHo-pltnlangeal  articula- 
iitiu.  ivm!  twu  spirals  over  the  nieta- 
Ut*iw  to  the  instep;  then  oan'y  the 
folJiT  about  the  p<>iutof  the  heel,  al- 
Inirimr  itH  li>wor  edge  to  project  well 
tfuntnU  ihe  nolo  of  the  foot  ;  from 
Ibpm'o  t-arry  it  along  or  pamllel  with 
tb*' outer  or  the  inner  side  of  the  fVwit 
Mtticca'^e  may  ho,  and  cross  over  the 
t«r>«il  eMreuiity  id'  the  metatarsal 
|nirtiiin  nf  the  f<K>t  under  the  Bole 
.1.1  t.ni-k  to  the  instep,  where  tho 
-  rol»e  formed.  Vmm  thin  point 
"^  •■'U^r  pa8<teH  again  round  the 
kvl  a  little  higher  up,  overlapping 
«  \>an  ijf  the  previous  turn,  and 
If^io  along  the  aide  of  the  iiuii  to 
tliitJnMop.  beneath  the  fool  and  hack 
If  the  instep,  making  a  second  Hpica, 
aii'l  u;;uin  hack  to  the  heel,  and  80 
t^TttiniK^  forming  one  arter  another 
in  ilu*  jvscending  order  until  the  fo<*t  and  hoel  are  entirely  covered,  when  the 
nrnminiag  part  of  the  roller  can  be  finished  Ity  H|)ii*al  reversed  turns  ujmn  the 
log.  i.i'^i^.  fi9.)  This  baudage,  while  it  is  very  beautitnl 
Km  *W.  and  artistic,  really  possesses  no  superiority  over  the  ordi- 

narv*  spiral  reversed  nf  the  Inwer  extremity. 

tht  */»ca  of  the  thum^t  ivipiii-es  a  roller  three-fourths  of 
an  inch  wide  and  three  yards  long.  Fix  the  initial  end  of 
the  roller  by  three  circular  turns  ai*ound  the  wrist.  On 
completing  the  thin!  tun»,  carry  the  roller  btilween  tho 
index  finger  and  the  thund>,  passing  round  the  latter  to 
its  inner  side ;  frttui  Ihence  across  its  metatarsal  bone  to 
the  wrist  ;  around  the  wrist  buck  again  to  its  outer  side, 
us  \t\  the  fir'st  instance,  re]>eating  in  a  similar  manner  these 
turns,  forming  the  spicas  over  its  nidial  bordoi'.  ea<*h  turn 
*iverlap|)ing  two-thirds  of  the  preceding  oue.  and  tinally 
terminate  the  roller  at  the  wrist.  (Fig.  7t>.)  This  roller 
S|*a •/ iw  AuL  may  he  used  to  socuiv  a  dressing  at>er  excision  of  the 
m**tacarpal  bone  of  tho  thumb,  '»r  in  rases  of  luxatiim  to 
giv»  Mceiinfy  altera  reduction  4if  the  metacaqio-phalaiigeal  articulatiim. 

PUf^r^^f-ritfht  htirn/iif/fs. — Thesp  fonn  a  useful  class  of  bandages,  and  take 
thmr  name  from  ihc  tact  that  the  turns,  when  complete,  resemble  the  tigure 
eWkt^    The  bandage  in  much  employed  about  artieulatiomt ;  and  in  the  ordl- 


DiMibki 


uf  lb*  ffrolD. 
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BiAenof  tlir  fliaoib. 


PlKur«-of-«l|(tit  of  tb«  dUMT-Joint. 


uary  spii^al  reversed  of  either  the  upper  or  lower  extremity,  many  prefer  i 
as  best  miited  to  cover  in  the  joints. — an  tbo  ankle,  the  knee,  the  vrn«l,  an 
the  elbow. 

The  Jigure-of-eight  of  the  elbow  T&qu\rein  a  rollertwo  or  two  and  a  half  inch 

wiiieuiid  twoyarfJH  long, 
Fio.  70.  FiQ.  71.  Place  the  initial  end  on 

the  outer  side  of  the 
foreann  a  nhort  distanw 
below  the  elItow-jr»intj 
and,  ailer  tiNin^  it  in 
position  with  ihe  tingiT, 
carry  the  rolIerMhlifpK-ly 
upwaidHiieroHs  the  front 
of  the  joint  above  the 
internal  condyle,  round 
(he  inner  and  pi»sterior 
surfaces  of  the  arm  to  a 
point  above  the  external 
condyle,  then  obliquely^H 
downwanln  over  th^H 
fnmt  fd' the  joint,  where 
it  Khotdd  intei*sect  the 
first  [M)rtioii  of  the  Inind- 
age,  finally  panH  to  the  inner  and  posterior  surfaeeH  of  the  foreann  anil  to  tlie 
point  of  he^^innini;,  where  it  ntay  be  f*ecni-ed.  or  the  turns  may  be  repealed 
two  or  threu  timet*,  and  before  nmkiug  them  t\iM  a  cin^nlar  may  be  made 
around  the  joint,  the  ann  he\n^  at,  the  same  time  Hli^htly  flexed.  (Fig.  71.) 
Thiw  bandage  was  quite  common  at  a  time  when  the  pnictice  of  physicians 
wa«  uwrv  Miu^uinary  than  it  i^  ut  pretseut  ;  a  i*\r\\t  of  ribbon  tintk  the  place 
of  the  roller,  and  the  two  ends  were  tied  in  a  knot  directly  over  the  bend^ 
of  the  arm.  jfl 

Thf  Jigyre-of -eight  of  the  chettt. — There  are  two  figure-of-«ight  bandages  ol^^ 
the  chest,  viz..  the  ttntertor  and  i\nd  poster  tor.    They  are  sometimes  described 
as  the  antcnor  and  the  pontcrior  nosst'd  of  the  ehei^t. 

Each  retpiiren  a  roller  two  and  a  half  inches  wide  and  seven  yards  loDffi 
ami  in  both  the  patient  t^hould  be  in  the  sitting poature  when  the  bandage  ^ 
applied. 

The  anttrior  eight. — The  surgeon,  standing  in  front  of  the  patient,  first 
nmkes  two  or  three  circular  Iuitib  at  the  upper  part  of  the  arm.  followed  by 
the  same  numl>er  of  reverses,  thus  making  the  initial  end  itf  the  roller  secure, 
Drawing  next  the  shoulders  well  forward,  the  i*oller  must  be  carried  over  the 
shtadder  above  the  articulation,  and  obli^piely  downwaivls  across  the  fnmt  of 
the  chest  and  throtigb  the  axilla  of  the  opposite  side,  From  thenct*  the 
roller  is  made  to  ascend  upwards,  behind  and  over  the  slifjuidcr.  antl  for- 
wards and  <iownwards  over  the  chest  to  the  place  »)t  commencentent.  These 
luruM  uiv  to  be  repeated,  each  overlapi)ing  the  preceding  one  about  two- 
ihirilfl  of  its  bivadtli.  and  amending  (tr  (leKcending  acconling  to  the  jtleasure 
of  ihe  operator,  until  the  liuudage  is  exhausted.  The  margin  of  the  axilla 
sluadd  tw  pititeeled  against  nndiu)  pressure  fr**m  the  roller  by  interposing 
gome  cotton  between  the  latter  and  the  skin.  (Fig.  72.)  This  bandage  is 
used  to  apj>roxiniate  wounds  on  the  front  of  the  clicst,  attended  with  h 
of  substance. 

The  piiStcn'or  eight. — This  differs  from  the  pi-eceding  <»ik'  by  tbo  intersec- 
tions being  made  t»n  iht*  bark  instead  »d'  on  thu  front  of  the  ebesl.  The 
surgeon,  standing  i>**hind  the  patient,  nuiken  two  or  three  cin-nlar  turns  «nd 
as  many  i*eversed  turns  *\t'  the  roller  from  within  outwanis  around  the  upper 
pan  of  the  arm.  and  drawing  the  shoulders  Imckwards  secures  them  in  tnis 
ptMJtiun  by  Hueeef^Hive  turns  around  the  axilla'  and  shoulders  of  the  two  sidea. 
(Fig.  73.)*  The  same  care  shouhl  be  observed  as  in  the  former  bandage 
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Flgure^-clsbt  of  uno  «je. 


times  torrae*!  the  crossed  of  the  eye.  (Pig.  75.)  It  will  an»wer  to  rutuin 
dresaiugM  to  iIk»  eye  or  eyebrows  after  opurationH,  especially  where  con>- 
proseion  is  required. 

The  douf/h'  Jii/un-of-eujkt  of  hoik  fycx.^The  roller  for  this  bniiduge  shcmld 
be  two  iiuhes  wide  and  eight  yardn  lon^. 

Make  (\v*)  circuliir  turns  ol"  the  head,  and, 
on  <*t>ni|dL'linj[^  tlte  sof*nii(l,  carry  the  roller  to 
the  back  of  the  tieek,  under  (he  car.  and  up 
aen>H8  tlie  face,  over  the  e\'e  and  the  root  of 
the  »ioae.  to  the  te!U])ijnit  eminences  of  the 
opposite  side,  and  from  thenee  down  to  the 
hack  of  the  neck.  These  tnms  should  bo  ro- 
pi-uted  two  or  three  limes,  after  which,  on 
conipletiog  the  last  o!ie.  ami  ivacliing  the 
parietal  eminences.  ther<tller  HhouUl  Ik*  carried 
round  the  foreheml.  obliquely  «cn.»HS  the  i-oot 
of  the  nose,  the  eye.  and  the  rheok  of  the 
opposite  sitlf,  repeal iiijtr  these  turns  lhi*ee 
times  and  terniiiuitiii^  by  circular  turna  around 
the  forehcafi  and  the  occiput. 

Fiijumof-eiijht  m/  tht-  jitw  and  the  head. — This 
is  sometimes  cnlleH  Harions  bandage.  It  re- 
quii-es  a  roller  two  inches  wide  and  five  or  six 
yanle  lonff.  'J'he  initial  ent!  is  placed  Indow 
and  to  one  side  of  the  occipiial  proiubei-ance, 
whore  it  is  bold  by  a  linger,  while  the  roller 
ift  carried  obliquely  across  the  head,  a  little  in  advance  of  the  parietal  pro- 
tuberance,  to  the  opposite  temple  ;  fri»ni  (henee  <\o\\u  the  nJde  of  Ihe  face,  in 
IVont  of  the  ear.  beneath  the  jaw,  and  U]i  over  the 
corrwsporidinjr  portions  of  the  face  and  temple  of 
the  oppotiiie  side.  At  ihe  junction  of  the  onmal 
and  sagittal  suturentwo  turns  of  the  bnudnge  now 
intersect  ;  then  it  should  deM'i*ml  in  front  of  the 
parietal  and  below  the  (x-cipita!  ])rotubenince.  on 
one  side  of  which  it  should  cross  tbe  initial  end  of 
the  bandage,  and  be  conducted  forwanJ  beneath 
(he  ear  and  around  the  jaw  to  the  place  of  begin- 
ning. The  subsequent  turns  arc  made  in  the  same 
order  as  the  first.  (Tig.  76.)  -A  pin  should  be 
inserted  at  the  different  points  of  intersection. 

For  fractures  of  the  jaw  and  luxations,  as  well 
Uft  to  retain  varimw  surgical  droHsings,  this  band- 
age is  of  the  greatest  value. 

There   are    certain    other   bandages    applicable 
to  the  head  which  do  not  striclly  belong  to  any 
of  the  classes   named,  and  which   may  very  projierly  be  iulrodueed  in  this 
place. 

Gihsonn  bondagr. — Thiadivssing  reqniivs  a  roller  tAvoinche*  wide  and  six 
yards  long.  The  initial  end  <d'  the  roller  is  placed  over  the  temple  of  one 
side  and  fixed  with  a  finger,  while  the  j**)ller  is  carried  over  the  junction  of 
the  coi*onal  and  sagittal  sutuivs  t«>  the  opposite  temple,  down  in  fr<»nt  of  the 
ear,  over  the  side  of  the  face,  under  the  jaw.  atid  npwafJs  over  the  opiNwiio 
side  of*  the  face  to  the  place  of  beginning  l!e)>eal  thest.*  turns  three  times, 
then  reversi^  the  roller  and  ]»asa  numd  tbe  head  above  the  eai*s  three  litni.*. 
In  making  the  thir<i  «tf  thest*  turns,  instead  of  bringing  the  ri>ller  above  the 
ear  at  the  place  *d'  beginning,  carrj-  it  below,  and  round  thebaM?  of  the  jaw 
and  chin  to  the  back  of  the  neck.  Three  of  these  funis  should  be  made, 
and  the  baiidnge  terminated  by  reversing  it  behind  tbe  occipital  pn>tu- 
berance  and  bringing  it   forward  over  the  vortex.     (Fig.  77.)     Pins,  as  in 
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tiAn«>n*tteBAMCt%  HhouitI  be*  insertod  at  the  difl'tTent  points  of  intentection. 
Till'  »titupkt*t  niuuuer  <i!'  I'ememlK'ring  the  turnn  ot*  thin  roller  is  to  view 
it  to  rdusisfiiiir  (>!'  ihree   vortico-uiental.  three  occipitw-tVoalai,  aud   ihrtts 

Fto.  78. 
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OilMOti'a  l«n<lBc*. 


Occl|<ll<>-nKijil  rulkr. 


(\^]Tictt*mental  turus.     It  is  a  very  solid  bundui^e  when  properly  applied,  nnci 
r       -    V    kame  oKjoct  as  that  of  Barton. 

'ofacwl  handatjc  requires  a  roller  four  varde  lon>5  and  two  and  a 
halt  lULiiL-^  wide  The  initial  end  of  the  bandage  Iwint;  placed  over  the  teniplo 
fmtinv  ■«ide.  (he  rnller  shoidd  bo  curried  up  over  the  vertex,  down  i>ver  the 
trmple  and  ^ide  of  the  face,  under  the  chin,  itnd  up  on  the  opptK-^ite  side  to 
til**  j>->iiii  of  bojtcinniuif.  Thes*e  tumt*  nhduld  be  re])ealod  a  numoer  of  times, 
«nl  the  ndh-r  teniiiuiited  by  reverwiug  il*i  course  aud  couducling  it  round 
iho  Imck  of  ihe  hemi  fn)m  one  temple  to  the  other,  over  both  of  which  the 
Uihliiifi-  must  be  pinned.     (  Fi.u  78.) 

TliH  Mller  ctin  he  employed  with  advantage  in  di^cRsing  woiinde  over  the 
pfcnitiil  ruj^on  or  on  the  side  of  the  face. 

Tke  criKi.'ieii  or  ohlifjur  of  the  anrjle  of  the 
/utf  — Tlii**  rtf^uireH  a  roller  two  inches  wide 
and  live  yardn  long.  Apply  the  initial  end 
"fthemlU'r  ujKjn  the  tcm|>ic  and  fix  it  by 
two  iif  three  circular  turns  annind  the 
hrtwi,  tVom  ritfht   to  lert  if  the  lert  antrlo  in 


Flo.  79. 
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iri  K'  ufti-d   upoTi.  and   from   left  to  right  if 

the  other  angle  is  to  be  tivuted.     On  bring- 

tiiff  tht'  roller  l*»   the  bai-k  of  the  head,  on 

'he  rhini  luni  conduct  it  over  the  na]>e  <»f 

tbt'  iitM'k.  behind  the  ear  <d*  the  sountl  side. 

Wotsith  the  jaw  to  its  angle  on  the  injuivd 

U(li^  and  iVom  tht*n<e  up  over  the  face,  the 

teoiplf.  and  obli(|ueIv  ftfross  the  hcu*l,  down 

(>efaiud  the  ear  of  ihe  wound  side,  repeating 

fkrvkr  ubliques,  and  ending  bv  making  a  cir- 

ruUr    of    the    entniuni.      (l*Ng.    79.)      Thift 

httndage  is  used  <»t'easifmally  for  fractures  of 

U»r  nv^'k  and  ramus  of  the  jaw,  in  which  case 

a  r-i :  -;hould  be  interpotted  between  the 

afj-  injured  side  aud  the  i*oller. 

ifK    I    f"iniiaffr  of  thf  ln'Oil  and  jtm\ — This 
ntqnire**  a  ndlrr  two  inches  wide  and  tive  yards  long.     Make  two  or  throe 
••irrnlars  of  th«*  vault  of  the  cranium.     In  forming  the  last,  instead  of  ]»a*wing 
nniiid  above  ihr  ear,  bring  the  roller  down  below  the  auricle  and  around  the 
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jaw;  after  i*opeatin^  this  last  turn.  ultei*nalt)  the  turns  of  the  head  and 
jaw.  (Fig.  80.)  In  extonBiva  operationH  ujion  tho  lips,  or  after  the  removal 
of  tumon*  of  tho  neck  below  tho  ear,  ihin  dreHsing  is  vtilual>le.  This  hamla^^e 
waa  dovit*ed  hy  l>r.  Hunter. 

Tfir  recurrent  hundatje  of  the  fnuiti. — The  roller  tor  thin  Itandugc  should  be 
two  iuclies  wiiie  and  tive  yardw  long.  Make  two  oi'  three  circular  turns 
of  the  vault  of  the  cranium,  and.  on  i*eaehing  tho  mi{|<lle  of  the  forehci 
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nt  the  root  of  tho  no^e.  reverse  the  roller,  fixin^j  the  reverse  with  a  ringer,  ant 
carry  it  back  over  the  head  |»untllel  with  tin*  wigitlal  Miiture  toa  point  bilnw 
the  occipiial  ]»rotu!»erance.  wIkmv  it  should  !>e  retained  by  nn  assistant,  while 
the  roller  is  again  iwei*seil  and  brought  forward  to  the  loivhead.  overlajipitig 
the  outer  twothinls  of  the  pivceding  Btri]>.  These  recnrrents  should  be 
repeated  nnlil  one  side  of  the  head  is  covoivd.  when  the  other  must  be  simi- 
larly treated,  olisei'ving  to  make  all  the  i^eeurrentH  converge  near  the  ro*it 
of  the  nose  and  below  the  luberoyity  of  the  oecij*ital  bone,  whore  they  can 
be  held  undeiTieath  the  thnnib  of  the  surgeon  ana  the  fingers  of  an  assisiant. 
after  which  <me  or  two  circidans  of  the  vault  of  the  cranium  will  lix  them 
aecnrely  in  place.  (Fig.  81  )  This  bandage  in  designed  to  retain  a  dressing 
to  the  head. 

The  reeurretii  bandage  for  amputations. — IlMxh  requires  a  ndler  two  and  a  half 
inches  wide  and  bix  or  seven  yaj-ds  long  for  the  thigh,  and  for  ilu^  leg  and  the 
arm  one  or  two  inches  wide  and  tive  yanls  l(»ng.  In  its  application,  a  few  cir- 
cular lurns  are  made  four  inches  above  the  enil  of  the  slump,  alter  which  the 
ndler  is  ivvei-sed  »iu  the  nnddleof  the  front  of  the  limb,  i-arried  over  the  centi-o 
of  the  Hlnni|».  and  back  over  the  under  surface  id' the  liinb  to  a  point  opp^isite 
the  one  where  it  coinmeticed  in  front.  These  jvcurronts  arc  to  be  re|H>ated. 
covering  tirst  one-half  of  the  stump,  and  (hen  the  other  half,  and  all  con- 
verging to  a  point  in  tVt>nt  and  another  behind  the  lindi.  where  they  can  be 
commanded  by  the  fingers  of  the  surgeon  and  an  a.s^intant.  tir.  if  the  sixe  of 
the  limb  will  aUow.  both  may  be  gmsped  by  the  Ihundt  nncl  fingers  <d"  the  Bur- 
ge(»n.  after  which  a  few  circulars  will  secure  all  in  position.  {  Fig.  82.)  This 
bandage  is  constantly  in  use  to  retain  droenings  applied  after  amputation. 

TTtc  unilateral  sujtpenaort/  and  i^omjtresAor  of  the  hreaM. — This  n>Iler  should 
be  two  or  two  and  a  half  inches  wide  and  eight  yards  long. 

In  its  application,  the  patient  must  In*  in  the  sitting  position  in  bed  or  on 
a  stool,  and  the  surgeon  stands  on  the  side  to  bo  dressed.  Place  the  initial 
end  of  the  roller  beldnd  ami  below  the  posterior  border  of  thv  axilla  of  tho 
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iftsrltHl  Hidti,  carry  tbo  roller  aerosd  the  back  Ui  tho  oppottito  shoulder,  over 
the  latter  •4>li<)ucly  do wu  over  the  A*onl  of  the  chest,  and  underneath  the 
krvaul  to  the  uxillu  of  the 

(ffrrlud  Hide.  tVtiin    thence  Fiu.  83. 

icnx^  the  initial  end  of 
tb«  roller,  and  rfpeat  ihefie 
t«raA  two  or  ihrtH*  tinieH. 
afV«r  which  t'urui  a  circular 
<jf  tbo  K*>dv,  and  conrinue 
illern^tiiii;  uirculu!>*  and 
iitiliiiucft,  r^u'h  tiirik  as  it  aH- 
u'wlu  t'ovrrin^  in  the  pn*- 
ctdiog  UDO  about  a  third. 
^Pijr  *^)  Thus*  applifd. 
tiAmiaifc  stTves  to  sup- 
\it  sii!«p4'tid,  ami  to 
conprM*  the  bnm«t  The 
•Qn«»ive  turiif*.  both  i>b- 
liqutiind  circular. should  Imj 
Tnjiu»t»ni  until  the  ^rliirid  is 
oivflnxl  in,  Thin  bundai^e 
iv  bo  ufHMi  to  apply  pr^tw*- 
to  tumom  of  the  rnani- 

r||laod,  or  in  case;*  of  mammary  ahsccas  to  prevent  the  formation  of  sinusert. 
hilaUral  $u^ten9ory  and  compressor  of  the  hreasts. — Thin  liandape  can 
bnude  with  a  roller  ton  or  twelve  yards  long  and  two  and  a  half  inchea 
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widOf  or  with  two  roUcrH  each  six  yanls  in  length.  If  a  Hin^le  one  l>e  UHed^ 
th.  *  '  lid  should  be  placed  over  the  posterior  border  of  the  ri^ht  axilla, 
au  idcr  carried  obliquely  acnJHH  the  back  and  over  the  IciH  nhouidcr ; 

fr-  I  the  ntllcr  must  be  continued  in  front  of  the  chest,  mider  the 

ruji  '.  and   back   to  the  point  of  be^nnning.     Aller  making  two  or 
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thitju  of  these  cen-ico-axiUMry  obliques,  the  i-oller  should  be  carried  acroM 

the  buek  to  the  lell  Hide,  ntid  tlie  Kume  luimlter  of  tuniH  Miade  as  oh  the 
ri^ht.  AtU'i'  ihi;*  the  tiiriH  slwitiM  alternate  on  the  iwu  Hities.  iumI  the  drei**- 
iiiu;  sIiouM  I'u  t'i»mpletc(l  by  making  horizontal  circulai-j*  ol'  the  ehohl  until 
b(»ih  nutnnnury  >^laiiilH  are  covoriHJ  in.  f  Ki^^j.  S4.)  Thin  bandage  hliotiM  bo 
a|t|»lic<l  with  uuit'iirm  jnvssure.  It  it*  well  adapted  to  support  and  to  eompi*ess 
the  broaslH,  either  in  eanes  of  nianitnary  al»8eeHH  or  to  (avor  the  absorption 
of  niorhid  gi'owth  in  the  ^landn. 

Vi'fpeait\<  bamhigr  requires  a  n>ller  two  and  a 
F^o-  ^*  hali*  inchcf*  wide  and  ei^iil  or  nine  yards  lon^. 

The  ]ialient  having  ])lacod  tlie  hand  of  the 
affeoted  r^idc  on  tht*  ojiponite  shoulder,  apply 
(he  initial  en<l  (if  liie  bandage  at  tlie  posterior 
part  id'  the  axilla  ol*  the  nimnd  nide,  carry  the 
roller  obliquely  aentsn  the  buck,  over  the  Hide 
of  the  neck  and  elaviele  of  the  injured  (*idei 
thence  down  over  (he  front  and  outside  of  the 
correHponding  arm.  under  the  elbow,  and  up 
(hrou/^h  the  axilla  of  the  Houn<l  side.  Make  a 
Meeond  turn,  tollowing  prerisel}'  tlic  name  rourse, 
until  the  point  of  the  elbow  in  reached,  when  the 
roller  nliould  be  carried  around  the  chent,  liinding 
the  ann  to  the  bo<ly.  AtH'r  thin  the  turns  fmrn 
the  nhoulder  to  the  front  of  (he  elbow,  and  thence 
thnm^h  the  Htmnd  axilla.  Hhould  alternate  with 
the  circular  onet*  around  the  h(Hly  until  the  arm 
and  chest  have  been  covered  in.  (Fig.  85.")  Tins 
ia  one  of  our  inoHt  unefid  bandages,  nendng  frequently  an  a  sufficient  (Ii*es8ing 
in  fractures  of  the  clavicle,  and  of  the  acromial  and  coracoid  processes  of  the 
Hcapulrt,  and  to  give  seciirily  to  the  urni  alltcr  roduetion  of  a  seapulo-humeral 
luxation. 

Provisional  or  Handkerchief  Dressinge. 

To  imprnviso  a  nurgical  clressing  from  common  or  <»rdiiuir>'  maierials  is 
often  a  matter  of  great  importance,  and  every  Hurgcon  doubt  lens  has  had 
frequent  (K-canion  to  i-enitrt  t(»  many  simple  apiiliaiiteh  in  cases  of  emergency. 
Out  of  handkerchiefH  and  strips  rd*  muslin,  S\.  Ma\<ir.  a  Hurge«ni  in  .Switzer- 
land, has  devised  a  syt^tem  by  Avhich,  it  is  thiii>ie(l,  accidents  may  l>e  treated 
quite  satisfactorily,  in  the  absence  of  the  onlinarv  means,  with  materials 
within  the  reach  of  every  one  and  to  he  found  in  almost  eveiy  locality.  I 
shall  select  from  this  system  the  dressings  that,  in  my  judgment,  are  meet 
use tub 

The  basis  upon  which  this  systetn  of  Iiandages  rests  is  the  handkerchief  or 
the  muslin  square;  and  could  we  always  command  the  ohl-Jashioned  yiongeo 
silk  or  even  the  large  cotton  handkeivhief  of  former  <lays,  theiv  would  be 
much  to  commend  these  dressitigM  to  general  use.  Unfortunately,  however, 
it  is  only  in  those  good  old  homesteads  wheiv  the  modern  linen  square  of 
eight  or  ten  inches  has  not  yet  displaced  the  ample  ban<lanna.  and  where 
utility  is  exalted  above  display,  that  it  is  p<issihle  to  procure  a  jiiece  of  the 
requisite  size  It  will  be  neeessarA'  tii*sf  to  descril»e  the/orm*  and  M(/mr'5 given 
to  the  ilitferent  parts  iA'  thes^'  divsnings. 

The  square. — The  square  is  made  either  <W>m  a  silk  or  a  cotH)n  handker- 
chief, or  from  a  piece  of  muslin,  tiannel,  or  calico.  This  square  may  be 
changed  into  diflenuil  forms  by  fidding  its  parts  together.  (Fig.  8ti.)  Thus, 
if  the  angU»s  be  turned  in  lowardM  the  centre,  it  will  make  a  smaller  square; 
if  it  be  doubled  upon  ititelf,  it  will  fonn  an  obloug.  ( Kig.  87.)  If  the  two 
opposite  angles  of  the  square  be  placed  t^igether.  it  will  make  the  trionyU 
(Fig.  88),  the  parts  of  which  are  (ne  htisr.  summit,  and  atujUs. 

When  the  triangle  is  folded  from  its  summit  towards  the  base.it  forme  the 
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'(Fk[.  89),  and  it*  \\w  rmvut  he  twialed,  it  makes  the  cord^  tho  parU 
rtTmi:!]  being  the  bcniy  ami  (he  extromitioH.     Uuii<lkerchief  dreA^iugm  are 

Pio.  86.  Fio.  87. 


Y~'x 

\  -y 

\ 

?ia.  8fl 


Pro.  89. 


Trfftiicl«  rtiiiiilkcrchi«r:   d,  l>Mci   «,      (^vsl :  ik  hody ;  6,  (^ 
rouunlt;  d,  b,  kQglot.  rxtrutiiltlM. 


Imi*  hkiidh«fclil>r.  OMoof  band 

k«rchi«f. 


iimi  I'ilher  by  pint*  or  kuotH.    When  a  knot  is  adopt<Ml,  it  ahould  be  either 
WJi^Ic  l>ow  or  a  eravat  lie. 

IJa*idkkrchiep8  for  the  Head  and  SHnuiiPKRs. — There  are  a  number  of 
flki;r\-hiet' (iresm'n^  for  the  head  and  nhouldcrx  that  are  named  according 

tbc  form  which  (hey  tako  or  (he  purtH  to  which  they  are  applied. 

The  Aqaare  cap  of  the  hedJ. — Fold  the  handkerchief  into  an  obloug  square, 
tiicwlifi'  of  one  side  bein^  thr*;e  inehen  in  advance  of  the  other,  Place  the 
tmjixiilc  next  to  the  head,  allowing  it  to  hanjj  down  Home  distance  in  iVont 
'if  thr  face  (Fig.  90.)  Seizing  the  ends  of  the  uppermost  or  short  side, 
dmv  thorn  down  and  lie  them  under  the  ehin ;  then  draw  downwards  and 


Piu.  M. 


Fio.  91. 


^  ii 


v^ 


f 


Tft«  nrvi  •€#!>  Id  lomlnc  t)w  •qiuuv  ap  of  tb*  tMftd. 


flqture  Oftp  ot  the  hMd  cuin;it«l«. 


Uk 


..__i    .(.,.  ^,ji(ijj  of  tiie  tmilor  or  long  wide,  and,  folding  them  back,  tie  them 
:    ihe  haek  of  tho  neck.     (Fig.  91.)     Thin  handkerchief  coven* 
4'  head,  and  may  anawer  the   purpose  of  the  recurrent  roller; 
t4M)  wann  a  drpHsin^  for  comfort. 

^Mt'ipitiil  tnnnqle. — In  treating  of  these  trianglen.  it  will  simplify 

t.»  rvnK*iuher  tfiat   iht;  ba.se  of  the  triangle  is  always  placed  over 

trk*iiii»l  n-jfion  and  the  apex  or  Hummit  over  the  ncoipiial.      In  forming. 

U>rv,  the  oiiu  uudur  eonsidei'ation.  the  base  of  thu  handkurehief.  folded  in 


80 


SURGICAL   DRESSINGS. 


a  triangle,  is  placed  over  the  Ibi-ehead.  while  the  Hunimit  is  ullowed  to  hanii; 
down  ovor  iho  nofiput.  Tho  einlsarenoxl  cnrneJ  Kackwanls  alon^  the  sides 
of  the  Iieiid.  aWovo  th»_'  oafs.  and  eitlior  liod  Ifchiinl  the  <Kri|iilal  pr'ttiiberance 
or  en)ssod.  hrittii^ht  forward,  and  [liniK'd  at  oaoli  wide.  atK^r  whicn  tlie  a]>ex  is 
turned  forward  and  pinned  lo  the  body  of  the  haudkerehief.     (Fig.  92.) 

Fia.  02. 


f^ 


ixi 


Fio.  93. 


Two  rlewi  of  tli«  fmnUwioclpital  luodkflnrhlef,  Auterlur  ami  posterior. 

The  occipito-fronial  triangle  differn  c»nly  in  reverHinj^  tho  handkerehief,  the 
base  being  placed  over  thoocciinU  and  the  apex  over  the  forehead,  wldle  the 
endH  are  brought  round,  and  eitlier  lied  in  front  <»r  eroysed  and  pinned. 

These  han<ikerfhi»?l's  all  fulfil  very  much  Lhe  hunie  purpose,  yIk.,  that  of 
retaining  droHsingH  to  the  head. 

Hie  bi-ft'mpoml  triamjU:. — The  hase  is  plucinl  over  (►ne  of  tlie  temporal  re- 
gions and  the  apex  over  the  otlivr  ;  the  endn  are  carried  round  to  the  opposite 
temple,  crowed,  brought  hack,  and  he<'ured  will)  pins,  and  tho  flummit  or  apex 
is  tun»ed  up  and  |>inned  above  the  toniporal  ndgo. 

Tliis  triangle  is  designed  to  retain  drensings  u[inn  tlie  nide  of  the  head. 
T}u  auhculo-occipital  trinnglf. — Thr  biiHc  is  jdaced  in  front  of  the  ear  to  be 
covered,  and  the  apex  directed  liackwaiiis.  The 
lowor  end  iw  next  carried  under  llje  jaw  and  up 
over  the  face  in  tVont  of  the  ear  on  the  aotnul  side, 
where  it  i.*i  nuide  to  meet  the  upper  end.  the  two 
being  tied  together:  or  the  two  cndn  may  \n\^s, 
overlapping  each  other,  and  be  pinned,  the  one 
beneath  the  car  of  the  afTeded  Hide,  the  other  in 
tVont  of  the  ear  of  the  sound  side.     (Kig.  93.) 

Thin  triangle  will  answer  to  keep  a  dressing 
in  contact  with  the  car,  such  as  a  poultice  or  a 
lotion. 

Vertico-mmtnl  (rifinglf.^P\nt'*i  the  bodv  of  lh« 
haudkeix'hief  ovor   the   vertex  ;  bring   tlic   ends 
down  over  the  ears,  and  cros.M  them  under  thi*  chin, 
carrying  them  upwanis  and  pinning  them  lo  the 
descending  portionn  of  the  handkerchief;  laet.  bring  the  apex  round  one  side 
of  the  head  and  Hecure  it  with  a  pin,     (Fig.  94.) 

This  handkerchief  will  answer  to  retain  dressings  to  the  head,  the  ears^  the 
pan^lid  rt'giou,  or  the  under  |>art  of  ihe  chin. 

The  frontchnccipito-ltihinfia  t^rnvnt. — Form  the  handkei*chief  inl-o  a  eravat, 
and  place  the  i>ody  of  lhi«  same  upon  the  forehead ;  caiTV  the  ends  back,  and 
cross  them  ujk)U  tho  pottierior  part  of  the  neck,  then  bring  them   forward, 


Z^- 


/ 


Tlivwtralo-wcipital  trlAOKl*. 
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tfoMUli  the  ears,  and  cniHA  them  over  the  upper  lip,  Aecuring  the  ends  ia 
tl)t>a«Qal  marinor    (Fig.  95.) 

Fig   1*4  Flo.  96. 


(•^ 


Tlw  ttnhv-oi«tiMl  triaaglau 


Tb«  fhiBto-ord|i|t>Hbt>l«lf«  crmTKt 


Tliw  (in^ssini;  mny  bo  used  to  nid  in  suppcirtin^  the  Jipproximntion  of  a 
lip  WMiind,  in  which  case  u  eompivHS  should  be  phiced  on  each  side. 


Fio.  96. 


Thf  ocrijiitn-fttrnal  trianglf. — 
liclrtup  handkerfhief  bo  formed 
but  tt  triangle  und  one  into  a 
oiTftt.  Tio  the  hitler  around 
iJif  chv^U  formintr  the  fttenio- 
Uiinwl  cpftvat  :  plaoo  the  hody 
*>r  the  fonncT  over  the  occiput 
ai)<l  tU  apex  over  the  tbre- 
oAftMl,  brin^  the  ends  down  on 
•*ich  side  of  the  face,  and  fas- 
Wo  them  to  the  cnivat  about 
ti»    chesi.       (Fig.    DG.)       The 

rcau  be  turned  back  <:»vor 
vertex  and  pinned.  ThiH 
driMin^  may  be  ut^ed  to  approx- 
iiute  Wounds  on  the  fivnt  of  the 
ow^k-  The  figure  repiv&cnt^  a 
ai^htcap  dniwn  over  the  head 
hwi  8  part  Af  the  droBsing.  in 
«rv  '  'liMplacvment. 

.'  '  fUivis  I'ruvnt. — 

F^trm  4»Mt*   huntlkerotiief  into  a 

CTA^Ml.  Hnd  phioe  itM  binly  in  the 

axilhi,  and  Tie  (he  endt*  over  ilie 

*lio<iJdL*r.     f<»rniing     the     axillo- 

acn^mial  rravut.     Make  a  se<>ond 

bamlkeretiief  into  a  triangle,  and,  placing:  its  body  over  the  side  of  tho  head, 

fie  it*  undr*  into  the  firtft.  over  llie  lihotilder.     { Kig.  97.)     Care  should  t»e 

r-  <i  fo  i^rittoet  ihe  iniirginn  of  the  axilla  againHt  oxeorialion,  by  iuter- 

-'»me  ivitloii  betwreii  the  skin  and  the  nxilli>-aen>uiial  eravat. 

Ut-  itatidki-rehief  will  serve  lo  approximute  wttunds  cm  Ihe  Hide  of  the 

lltfirk.  or  lo  preveni  rnnlraetiim  after  Ininis. 

~  \l  rravnf  is  made  by  fonning  a  handkerchief  into  a  cravat,  and 


Tlir  t)c«ipltf>-«(rriml  bMu]k(trclil«r. 


\iO*iy  on  llii'  lW>nt»  tho  baek,  or  the  Hides  of  the  neck,  according 


VnU 
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to  the  part  to  be  dressed,  the  ends  being  carried  round,  eroancd  on  the  onp 
site  Bide,  and  returned,  after  which  they  may  be  fuHteutid  with  piun.     The 


Fio.  97. 


TbH  fiftrii>t»HixilUiii  cr&titt. 


turns   are   nunie  uh  one  would, 
apply  the  oniinary  neck-haii 
korchiot'. 

The    axiUo-t'Cj'cical    era  vat." 
Place  the  body  of  the  cravat 
the  axilla,  croHsi  the  ends  over 
the  shoulder,  and  tie  them 
the  opposite  Hides  of  the  neek. 

This  cravat  is  well  suited 
retain  a  dre.shin^  in  the  axilla. 

The  ftimple  insaxilhtry  cravni 
— Plact.^  the  body  of  the  cravat  in 
the  axilla,  cross  the  endn  over 
the  nhouldor,  and,  after  currying 
one  nrrot*s  the  back  and  th** 
other  acro'^s  the  breast,  tie  ihcni 
tU|i^vthv.*r  at  the  :uitcri(»r  border 
of  the  axilla  of  iho  opposite  side. 
(Fi^.  98.) 

ItB  UHe  Ih  similar  to  that 
the  preceding  cravat. 

The  compounti  his-ttxtUary  en 
vat  n»quires  two  handkendiiefs 
in  cravat  form.  One  is  tied  as  an 
axillo-Mcromial  cravat  through 
one  axilla,  while  the  btwly  of 
the  other  is  placed  in  the  opposite  axilla,  and  itis  endn  being  brought  acix»8s 
the  che»t,  one  in  fn>ni  and  ihe  other  behind,  are  passed  through  the  loop  of 
the  first  and  tied  in  trunt  of  the 
breast.     (Fig.  9il.)  Fiu.  98. 

ThiH  handkcn'hief  is  designed 
to  retain  dressings  in  both  ax- 
il he. 

The  simplf  bis-ajciUo-scapufitry 
cravat. — This  is  a  posterior  eight, 
and  is  best  formed  with  a  strip 
of  muslin  three  inches  wide  and 
two  yards  b*ng,  as  the  handker- 
chief is  ordinarily  loo  short  to 
make  the  necessary  turns.  Plaeo 
the  centre  of  the  strip,  or  hand- 
kerchief, if  suflRciently  long,  in 
f]*ont  of  (he  shoulder  atid  tho 
axilla;  bring  one  end  back  over 
the  top  of  the  shoulder  and  the 
other  through  the  axilla,  cross 
them  between  (he  scapula',  car- 
rying the  axillary  end  over  the 
shoulder  of  tho  opposite  side 
and  back  through  the  axilla, 
and  the  humeral  end  forward 
throuifh  the  axilla,  the  two  over- 
lapping each  other;  then  fasten 
their  ends  front  and  back.    (Fig. 

This  dressing  wnl  answer  im 
an  extemfK>raneouH  one  for  fracture  of  the  clavicle. 
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Tin    compound    btt-aj-illo-scapulnrif    cravat,  —  Form    two    hanitkerchiei^ 
intu  cravntd.    Tlo  one  as  a  looeo  ring,  or  form  the  Hxillo-acrr>iiiiul  baud- 


Fi«  '.>9 


Fio.  100, 


j^- 


ktfrthu'f  of  (ino  Hide,  and.  placing 
tbe  body  of  Ibo  other  handkerchief 
in  (Vqiii  of  the  opiK>sitc  shoulder, 
^rrif  the  vndf<  back,  one  over  the 
-»  i  Irr  and  tbe  other  thn:mgh  the 
■\iiiji;  iben  form  thcHo  into  a  hIu^Io 
liDrti,  and  coninlete  the  drO[4Kiii^  by 
p«&iu|r  tho  ends  through  the  rin^or 
KX)p  or  the  other  cravat,  and  tving 
■^Huialnaknot.  (Fi>(.  101.)  ^V'hen- 
■r  if  )>ccuniert  necessary  to  draw 
'*  It-rs    back     forcibly,    this 

'  jof  uiav  be  UBod  with  ad- 


Tbe  ilinple  Us-axUlo-Maputuy  cnrmt. 


Fio.  101. 


[<>.-  Jor^oJfis-axillary  handkerchief. 
—Tic  i»oi5  handken^bief  foiined  into 
jiim\Mf  ttround  the  body  below  tho 
a  willarvenival).   Place  the 

(b>it  ••!  iiixiher,  in  triangle,  upon  the 
fioKtrrior  t»iirt  of  the  neck,  s^ccuring 
tbe  summit  to  the  middle  of  the  tlrnt 
oo  tb**  bfl<k.  and  itt*  i.^nd»  or  angles 
U  ■  in  front.     (Fig.  1(12.) 

il  kerchief  18  well  suited  to 
Hit  it  tlic.'i.'iing  in  i-nntnct  ivilh  the 
;,  or  the  ba<*k  and  nhoulderH,  and 
\y  one  of  tbe  most  important 
entire  cla^. 
TK^  m^mm'try  trianglr,  or  th^  Ming  of  the  hrfost. — Fold  a  handkerchief  into 
a  Uiaiiirl^'     i»l.'i«o  its  base  underneath  tbe  breast,  and  its  apex  over  the  cor- 


TIm  eompuaw)  bl»«xaiv4c«palu7  eniTBi. 
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responding  shoulder;  then  tarry  one  end  under  the  axilla,  and  the  oth( 
over  the  opponite  side  of  the  nook,  tying  the  two  Imhind  the  scapula  of  tl 
ttlfect^d  8iac.  and  jiin  u^  thoao  the  Buumul.     (Fig.  1U3.J 


Fig.  102. 


X 


\ 


A 


Flu.  103. 


Tbe  donK^iiMixtllary  handkarrhiflr. 


TtiA  uiftntmitry  Iriatigls. 


This  iriangle  Her%'e8  to  suspend  the  breast,  or  to  hold  in  plaoe  any  drewini; 
which  may  ho  applied  to  the  gland. 

Handkerchief  DuEUHiNns  of  the  Kxthemities. — Some  of  these  arc  quit! 
useful,  others  of  very  little  pcactical  value.  The  most  imporiant  are  the 
following :  ^J 

The  palmar  iriangle. — Place  the  base  of  a  handkerchief  in  triangle  ncroMPf 
the  back  or  the  front  of  the  >vri«t,  according  ft»  it  is  designed  to  di^ens  the 

palm  tir  the  dorsum  of  the  hand;  fold  the  summit  back  ujjon  the  wrist.  aud_ 

secure  it  thei-e  by  caiTjdng  the  ends  around  (he  same.     (Fig.  104.) 

Fio.  104 


Tbe  pftlmftr  trlnusl*- 


This  handkerrhief  supplies  the  racani?  of  retaining  poultices  and 
applications  to  the  hand. 

Tht' 1rifing\tlnr  lutp  of  the  shouldrr. — Place  the  base  nf  a  handkerchief  in" 
triaiigle  over  the  insertion  of  the  deltoid,  and  the  apex  over  the  top  of  tha 
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AtdlBr,  then  carry  the  ende  round  the  arm  and  tie  them.     I  huvo  found 
lliit*  Iwiidkerohief  to  maintain  its  |>o8ition  Viettcr  byplacin^  the  ba«o  over  the 
ti>pof  the  shoulder,  then  tyin^  thu  ends  round  thu  tirm,  and  turning  the  apex 
upwnprlf,  pinniai;  it  to  the  body  oi'  tho  handkerchief.     (Fi^.  1U5.) 
Ii  IN  dosigue<i  to  Bocure  drtisalugs  to  tho  shoulder  or  the  u])[mr  part  of  the 


tnn 


IV  cfTvico-brachinl  sling. — Tie  one  handkerchief  in  cravat  round  tho  neck, 
•othat  it  Ahall  han^  in  a  Ioohc  loop  in  front  of  the  upper  part  of  the  cheHt. 
Place  tht'  htioe  of  a  (tecond  in  triangle  under  tho  \vriAi,  and  tne  summit  behind 
Iht'i'llHiw.  then  fasten  the  ends  lo  the  cervical  cravat,  and  bring  the  a}>ex 


Pui.  I0&. 


Fio.  100. 


Fio.  107. 


\^\ 


y..*:::^ 


Ttiecvrrlco-bmcliuU  sling. 


TrlMiguUr  imy  for  uupuUtion,  AppUed 
tu  Uie  tblgh. 


fonrard  anmnd  thu  elbow-Joiut,  and  piu  to  the  body  of  the  handkerchief. 
{%106.) 

This  dre8«ing  i»  commonly  used  to  support  the  forearm,  when  flexed,  alter 
frirtiirea*.  ViXc. 

If  lh*«  handkerchief  is  a  targe  one,  the  cervical  cravat  may  be  dispensed 
with^  and  ihe  endn  of  tho  triangle  passed  nmnd  thu  neck  and  tied  on  one  side. 
TtitihguJiir  dtp  for  ampnUition. — Fold  a  handkerchief  into  a  triangle,  and, 
pbcine  ihn  bahc  un<ler  the  stump,  turn  the  summit  up  in  front,  and  necure  it 
brrairrving  the  extl^?milieH  around  the  limb  ami  knotting  them  together. 
(fV.  107.) 

Thift  cap  an^werH  the  purpose,  lo  nomo  extent,  of  the  recurrent  roller, 
which  i^  geuemlly  used  to  bind  a  dreHMingover  tho  stump  of  an  amputation. 
Thr  mj^iiturgO'UuiUeohtr  cravat. — Form  a  hundkerchief  into  a  cravat,  and 
fo  the  l>4»dy  oblitpiely  across  tlie  don*um  of  the  foot ;  carry  one  end  under 
fixit  and  up  in  front  of  the  ankle,  and  the  other  around  tne  leg  above  tho 
Ie<ili.  atiuebing  them  together  in  front  of  the  joint.     (Fig.  108.J 
fU  Qiiie  \i^  to  reluiit  a  dressing 
■pijin  rbe  foot.  Fio.  108. 

TTi*-  mailfolii-iihiilanqfai  tri*tngle. 
— Form  the  handkerchief  into  a 
titao;;!** ;  place  the  bane  under  tho 
Ibot  opptjr!»i!o  to  the  in.step  ;  fold  the 
■Dinniil  l>ack  over  the  toen  and  the 
ftoTBOfii  nf  the  foot,  and  carr}'  tho 
«iwU  rtmnd  the  malleoli,  making 
Ibein    fant    in    front.     (Fig.    109.) 

Th'f  hantlkerc-hief   may   be   com-  '^^  K     "^^^^ --         ~  _/^' 

pii*t4Hl  by  tying  the  emiH  in  fr<mt. 
AW  by  cn»?*ing  them  over  the  dor- 
—  -,  \  making  them  fast  under 
f  tho  foot.    It  iHKtmietimcfl 


fio.  109. 


The  uietAUnw-DiKlleuUr  cruYat. 


Tho    Uiulln^liy-phAUft- 
(Ml  trUncliu 


pof  the  foot,  and  answers  the  same  piu^se  for  the  foot 
■  >r  palmar  triangle  doe^  for  thu  hand. 


the 
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The  tnrsO'patellnr  crnvat  rfquiros  throe  hantJk*'rchiofs,  nil  in  t-ruvut  frti 
Ony  is  to  bo  placvd  about  tbo  knut*  as  a  Hgnri'-ofoijLrbl  ;  u  socond  rouiul  ihe 
foot  in  riY»nt  of  tbi-  niiklo;  ihi'  tbinl  i.s  passt'ii  through  the  loop  ofllio  lultirr, 
the  on<is  bein^  oarrieci  one  on  eat*h  nide  throuj^rh  the  tigure-ot'-oight  of  the  knee, 
an<i  ]>inned  or  lied  aw  they  are  turned  dowinvardrt.     (Fig.  110.) 

This  dressing  will  serve  a  temjmniry  purpoHe  in  holdinj|r  the  fragmentft  <if 
a  broken  patella  appr<tximately  in  ]»osition. 

The  tihio-irrrical  lutnti kerchief,  or  tilintj  of  the  knee. — Place  the  body  of  ono 
handkerehief  in  cravat  upon  the  Hhoulder  opposite  to  the  leg  to  be  suspended, 
carrying  the  ends,  one  in  tWmt  and  one  behind  the  body,  acitjsis  to  the  opjK*- 
site  8ido,  and  knotting  thera  together.  The  other  handkerehief  form  into  u 
triangle,  and,  flexing  the  leg,  place  the  base  under  the  tibia,  above  the  ankle , 


Pto.  III. 


Fio.  112 


Fio.  no. 


'/ 


Th*  tan(>-|«t«ll«r  orav^ 


The  Ubl(K»rvic»l  bUtllioTrlilvr,  or 
iUog  of  Ilia  kBM. 


Tlif  libtiU  t-mv«L     TliP  cnt  »l«0 
abowi  thr  rtufHt  of  Itie  font 


carry  the  ends  up  and  tie  into  the  tH)rvit»nl  (;ravat ;  finish  bv  bringing  the 
summit  round  in  IVcmt  of  the  kuoo  and  pinning  it  lo  the  hmfv  of  the  hand- 
kerchief    (Fig.  111.) 

Thirt  nling  will  support  the  limb  when  the  leg  has  been  the  wat  of  a  frac- 
ture, and  enable  the  patient  to  move  about  on  crutches  until  it  can  bo  placed 
upon  the  fl<K)r. 

The  iihial  cravat. — Place  the  lM>dy  of  a  handkerchief,  folded  into  a  cmvat, 
ohliqnel}*  across  the  posterior  surface  of  the  leg,  and  carry  the  extivmitiet 
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A 


imaml  ibe  limh,  the  one  below  the  knee  and  the  other  above  the  malleoli. 

Thi-*'  liuuiikerchit'f  is  well  adaptud  for  the  purpose  of  retaining  Rtimulatinj^ 
{fliKU'rs  to  tlu>  limb. 
Bitrion's  hituiihrrr.hief. — ThiB  device  of  the  ingenious  surgeon  Dr.  John  Rhea 
■  ri  t*  Jurnit'd  by  placing  the  body  of  a  narrow  cravat  around  the  point 
l.(H'l.     One  end — 

•ndinptolhe  Fio    IN. 

..(■  the  foot — 
•hixilit  bv  a  thinJ  lon/irer 
rl 'Ml  flif  other.  Thi' short 
'  r  end  siiould  \w 
...  iM  {taralU^l  with  the 
M,  M-hilo  the  liMitr  or 
nm*r»ft)(l  must  l>e  crossed 
ttvrr  thi*  in!*tep.  tunuMl 
mund  \\\v  iiiiior  ond.  eur- 
rir-l  liark  under  (he  solt* 
tif  the  fiKtt.  and  looped 
niuml  it*  own  side.  The 
Iwn  L'luU  may  ndw  bp 
kntiMiil  lo^jether,  drawn 
:idiu!«ted  that 
111    ,  I '    Hhall  be  ex- 

on«<l  ii|mu  the  instep  and 
ihif  liivl,  parts  naturally 
•tile  i»t  endure  it.  (Fiff. 
113.)  ^    ^ 

Thi*  handkerchief  is  designed  to  make  extension  in  fractures  of  the  leg. 
Tiit  iibihmiin>'\n(jHinnl  cravnt,  or  single  spica  of  the  groin. — Two  handker- 
rhittA,  ^uttioiently  long  to  nuike  the  dn.»sHing.  should  be  folded  iiUo  cravats, 
thoir  ends  tied  toa^ether.     Place  the  body  of  one  underneath  the  thigh, 
up  to  tho  natos ;  bring  the  ends  to  the  from  and  cross  them  over  the 
'fi^iD.  and  finitsh  by  currying  them  round  the  opposite  sides  of  the  body, 
10(J  t}*ing  them  together  ot)  one  side  i*alher  than  behind,  ho  that  the  knot 
II  ni>l  press  injuriously  noon  the  back.     (Fig.  114.) 

'hi*  cravat  nuiy  be  employed  to  retain  a  dressing,  or  to  make  pressure 
"fUra  bubo. 

A  wtond  »pica  of  the  groin,  which  might  be  termed  the  coro-itiguina}  hand- 
kfTi-hief.  is  lorrnod  by  sprea<ling  tlie  hcsly  of  a  cravat  widely,  phieing  it  t*b- 
liqaoly  across  the  hip  and  groin,  and  then  carrying  »>ne  end  rruind  the  inner. 
posterior,  and  outer  portions  of  the  thicrh,  nnd  the  other  end  round  the  ilium 
AoJ  the  sacrum,  bringing  it  to  the  front  of  the  groin,  and  connecting  it  with 
thi?  tir*l,  or,  if  too  short,  pinning  each  separately  to  the  bodv  of  the  cravat. 
»■■-    M5.) 

Iiandkerchiof  will  answer  very  well  to  retain  drespimrs  which  arc  ro- 
'^•1  '     applied  over  the  outer  side  of  the  hip.  thigh,  and  gnMn. 

/  inornL  or  gfutcal  hnndhcrchief. — Two  handkerchiefs  are  required. 

f>Dt',  iu  cnuat,  is  to  be  tied  around  the  body  just  above  tho  crest  of  the 
the  other,  in  triangle,  is  to  be  placed  with  its  base  obliquely  beneath 
leal  fold,  nnd  the  ends  tied  around  the  ihigh.  The  summit  is  then 
tinder  the  body  of  the  cravat,  turned  back,  and  pinned  ujwui  itself 


Twn  vl(^tr«  uf  llit>  Bartua 
hftiKlkfrehief. 


•l4ca  of  the  ^rolD. 


I  i  kerchief  will  keep  its  position  with  great  certainty,  and  may  be 

It-  II  poultices  or  other  applieations  to  the  buttocks. 

,    •>!. — Tie  together  two  himdkerchiefs  folded  cnch  into  a  cravat ; 
the  knot  on  one  side  of  the  Itmibar  sidne.  and.  after  bringing  their  ends 
along  the  sides  of  the  pelvis,  just  below  the  crest  of  the  ilium,  carry 
th«4ti  over  the  tVoat  of  the  groins,  then  down  between  the  thigha,  bringing 
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1.1  ihf  stmJy  nfany  Bcwncc  or  art  f  hero  aro  ('ertuin  elomentttry  faetH  which 
it  in  iiiH'«?Hsnrv  to  inJi*tor  hotore  the  iiiqviiivr  in  able  to  coinprcneiid  and  uso 
thi'tnithj*  (tf  the  til's*!,  or  nuc'tvf!W*t'ullv  wioM  Ihf  rosuurccH  of  lliu  last.  Siir- 
Sjery  i»  lM)th  a  M'ionee  ariW  an  art.  and  Ik*  \vh«i  aspires  to  the  posticsrtioii  of  its 
jirinnplr^  anil  their  successful  apjilication  will  he  confroiUod  at  once  with  a 
pnuT*  «>  univei^ai  in  itt*  operation,  so  eon.stantly  i-eeurrini;,  that  to  ignore 
(u1lili|rl^nl  study  is  to  enter  upi>n  one  of  the* most  responsible  of  the  learnod 
[mil'cwiionn  with  Ihu  eertainty  of  disaster  and  defeat.     This  proeess  Ih  injtam- 

ttm     The  word  is  a  very  old  «ine.  and  its  derivatives  are  found  in  almost 

nr  lan^na^e,  invariahlv  oxpressinj^  the  idea  of  heat. 

If  the  surtiire  of  the  Itody  be  pricked  oi'  scralched  with  a  noodle,  if  a 
Umilm)  be  divided,  a  tnmor  removed,  a  bone  broken,  a  lirub  atnputaiod.  an 
titeiT  tiod,  inflammation  will  be  pivsent :  it  is  a  double-edged  sword,  cutting 
eitliitr  way.  for  pood  or  for  evil;  the  friend  of  the  surgeon,  or  his  deadliest 
tormy 

fHinnif  the  year  1874.  in  the  city  of  I'hiladolphia  there  was  a  total  nior- 
ta'  -ive  of  still-born  children,  of  tit^een  thousand  four  hundivd  and 

''  »>f  which  number  n(>t  less  than  eleven  thousand  may  be  fairly 

«i  lectly  or  indirectly  tr»  inflanitnatory  complioations.     A  diseane  so 

T'  ,    •  "^ent  must  have  a  transcen<lent  interest,  for  both  physician  and 

«UTpp.;iu  lutil  the  lime  of  John  Hunter,  comparatively  little  progress  had 
twen  made  in  the  wVHtemalic  study  of  the  disease.  For  thirty  veal's,  this 
Bi'»t  rvniarkable  n»an  of  his  time,  |)ursuing  a  j)urely  inductive  method,  de- 
^o\\fl\  him'»elf  f<»  its  study;  ai»d  he  sneeewled  in  giving  to  the  world  the  tirst 
ou;lh(Micftl  arraugfuient  of  the  subject,  in  the  form  of  a  trcJitise  which  ex- 
hibit* a  degree  <d'  patient  industry,  rescjirch,  and  logical  actunen  that  has 
iNtinKl  for  bis  nnnit*  nnd  memory  an  enduring  inun<»rtality.  Inflainmatinu 
i'»*''tnrrfte  term.  di"»igned  to  express  the  totality  of  several  distinct  processes, 
wwJ  ibortloru  iniapable  of  being  defined  by  any  single  wonl.  It  is  sufiicient 
fcrtmr  purfnisc  here  to  say  that  it  is  a  form  of  hypernutrition. 

Varieties  of  Inflammation. — The  well-tnarked  differential  characteristics 
tl  'f^.'iMiintifioii  ha\L'  gi\on  rise  t(»  various  classitications  founded  on  certain 
*!'  ii-atuiVH.  which  may  he  arranged  after  the  following  order: 

!  inrif  of  tKediseinf. — When  inflamnmti(»n  passes  through  its  stages 

lotuiinierly  manner  and  then  ^»ubsides,  leaving  the  tissues  unharmed,  it  is 
Wmn.Hl  htniihy :  when  marked  by  great  viidencc.  and  accompanied  by  much 
•tnicturul  change,  it  i»  nnheulthy.  These  terms  possess  some  fitnesis,  and  might 
vidiiiut  any  givnt  impropriety  be  accepted  as  sutficiently  generic  to  ctmi- 
pfvbrhd  the  variouri  lV»rms  of  inflammation.  It  may  be  urged  that  to  $peak 
ufa  morbid  action  being  healthy  is  a  contradiction  in  terms;  but  1  can  dis- 
ta^rr  ao  initocuracy  in  the  use  of  the  word.  It  will  be  conceded  that  there  is 
ever  pre^ent  in  all  pathological  mutations  of  Htru(.'ture.  which  resists 
iction  and  tends  to  conserve  and  n^siore.  The  old  physicians  called  it 
'trie  mttunr.  There  can  certainly  bo  no  impropriety  in  ivgard- 
ZD;;  lieiilthy  influence.     It  would  include  all  those  intlanimations  in 

rliirh  ibv-  restorative  principle  or  power  in  dominant,  while  the  unhealthy 
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class  would  include  all  those  in  which  the  name  force  has  been  overmastei 
and  the  tinsuos  have  heen  alteivd  or  de:*fn)vi'd  U>  an  niuisuul  extent. 

2.   CoHfititutional  vigor. — When  iiitlMrnnmlidii  inciii's  in  a  ^uod  conntitutii 
and  advancen  rapidly  to  its  UTiuinatiuii.  ii  hu>  l)een  caliud  stJwuic ;  when 
feeble  and  hmkenMiown  cfitistiliilion.  |U'ii^iVH:^iu;^  tardily,  asthtnic. 

H.  Peculiarities  of  thr  hhod. — Thin  iVulnre  tWrms  ilu*  ImNis  (or  ihe  «>-eali( 
spffi/fc  iiirianimutions.  Thou,  we  have  (lu*  rhcuniatif.  gouty,  syphilitic,  er 
HipehitouH.  Hcoi'Imlic.  and  Hrmtiilous  vurietitw. 

4.  Text u ntl  pvculiar Hies. — This  was  pmvly  an  anatomical  division.  En 
lis^iu'.  wlu'ii  iiitlumwi.  was  supposed  (o  ptvsL*iil  plienouu'Jta  ]>eculiar  to  itm;! 
ami  unlike  those  oT  any  oliier.  Actordinij;  lo  tlii^  virw,  there  wt-re  an  many 
kinds  of  inrianinmtitin  as  lliei'u  were  lit^suen  in  the  Inxly.  It  is  quite  true  that 
hirtamnjatiim  of  cellular  tissue  tendn  to  suppuration,  and  that  oi'serous  mem- 
branes to  a  tninf^udation  of  siTuni  or  lytnidi :  luil  none  of  thest*  characteristics 
can  properly  he  regainled  as  const  itutiutr  pLiloHr»phical  t^roundn  Tor  ireneralixa- 
tion,  since  they  deal  with  soniethin;^;  other  than  (he  essence  oi'  miture  of  the 
proccHS  involved.  ^m 

There  is  also  commtf?i  inflamtnatiou,  such  as  may  arise  from  ordiuarj'  cauad^ 
as  blows,  in'itants,  etc. ;  hitent  inflaniniation.  in  winch  the  symptoms  are  w> 
faintly  exjires-sed  as  to  e8ea|»e  »jhHervati(.in ;  diffuse  or  vtrrumscribtil  inflamma- 
tion, according  to  its  ten4lcn<'v  1o  sjiri'ad  or  ri-nuiin  within  detinitc  hounds; 
and  many  other  varieties,  which  unnecessarily  end»ari*asH  and  encundx-r  th« 
suhjoct. 

The  division  which  I  prefer  to  adopt  is  one  ihat  is  exceedingly  com]»reh( 
give,  and  has.  moreover,  a  strong  hold  upiMi  the  ]n<»ressii>nal  iiiinct. — namely, 
that  into  ticnlenwd  chronic.  Acute,  ittfhunmiition  eudimcrs  nil  cuscs  or  varietiea 
which  run  their  coui*se  quickly,  the  Kymptoms  heing  well  marked :  it  is  gener- 
ally met  with  in  gof>d  constitutions.  Chroniv  injiammation  includes  all  cases 
in  which  the  pi-ocess  is  slow,  the  usual  signs,  such  as  redness,  swelling,  heat, 
and  pain,  being  pivsent  in  a  modemte  degree,  and  in  which  tliere  is  a  ten- 
dency to  linger  lor  a  long  tinre  in  a  part,  nuinifeatc>d  by  the  presence  of  some 
tenderness,  a  l)rownish-re<l  or  purple  discoloration,  a  certain  amount  of  thick- 
eidng  or  induration  of  tissue,  an<i  which  often  disa]>pears  and  returns  on  the 
slightest  ]U'ovf>catiou.  Such  a  fnmi  of  intlaiunnitiou  may  exist  from  the 
beginning,  or  it  may  Ih?  the  result  of  a  gradual  degeneration  of  the  acute, 
eitnor  from  constitutional  inHuenees  or  inetticient  ti'eatment.  ^k 


Causes  of  Inflammation. — In  genend.  influmnuuions  arise  from  c^iuses 
whifh  are  either  external  or  interval,  and  are  divided  into  predispf^ing  ftti<^ 
exciting. 

By  u  predisposing  cause  is  meant  any  influence  or  influences  which  rem 
a  part,  or  an  oi-gan,  peculiarly  jirone  to  inHammation  upon  the  application 
of  an  excitant  which^  under  other  circumstances,  would  {)i*ove  altogeth^ 
insufficient.  V 

By  an  exciting  or  determining  cause  is  meant  any  influence  or  impreHsiOT 
which  imme<liately  and  directly  is  instrumental  in  devehiping  the  phenomena 
of  inflammation.  To  make  entirely  clear  these  definitions.  I  may  adduce  as 
an  illuHtmtion  the  case  of  a  person  seized  with  pandysis  of  motion  and 
sensation. — a  case  of  paraplegia.  A  change  in  the  sensibility  of  the  parts 
leaves  them  less  able  to  endure  pressure,  and  liable  to  become  inflamed,  to 
ulcerate,  and  slough.  The  pandysis  is  a  predisposing  cause ;  the  weight  of 
the  body,  or  |»rcsHure.  is  the  exciting  cause.  

pRKDisposiNo  Caises. — AmouL^  the  predisposing  causes  which  favor 
development  of  intlamn»ation  nmy  l>e  mentioned, — 

Temperamfiit. — The  ctmstitutional  peculiarities  which  form  the  basis  of  the 
so-called  tcm|H*ramenls  jtlay  a  less  {-onspicinms  role  now  than  in  ancient 
times;  but  it  i:^  neverthirless  true  that  thesv  states  of  the  body  do  incline  lo 
distinct  fonus  of  disease.  An  individual  with  a  blood-vessel  system  sur- 
ohorged  with  red  blood,  with  a  hounding  heart,  ami  with  all  the  cell-changes 
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(tf  dm  tiMtfueH  in  a  lull  tick*  of  activity,  iioinbineB  in  hiniHelf  Huch  vital  condi- 
twa-i  a*  pnxiiwfMisi'.  from  a  ver}'  nlight  excitant,  to  inf1ummati<ui  of  the  pK-ura, 
luiiip^  i*l«jn»aeh.  or  kiiinev*-  ^^"  or^uiuzutiou  jum  \\w  rcverHe — the  lyiii- 
pbtii— i>  linhle  to  diHtuirti*  iit'lho  joint.s  or  gluiids  ;  aiitl  persons  poKsehsiriti;  an 
nil* •Iv''r:j^inize4l  nervous  sy^teru  are  frequenlly  ihe  suhjecls  ot*  intraeriitiial 
iiai  iiitlaiiiniatioii,  tbitowtid  by  prions  disturbances  uf  tbu  toco- 
1  .r:iHi;*  of  the  U.M.|y. 

y  iH/iuence^. — Parents  not  only  iran.smit  peeiiliarities  oi*  family 

r*    ...;.  r  and  nionil  dis|>ositions  In  their  children,  but  also  a  i>ias  of'itr^ani- 

aliiin,  vrhieh  dispones  them  to  become  victiuts  of  the  moHt  serious  and  dis- 
lw?*inic  diKuiM't*.  such  us  eoii^uuiption,  s^-philis,  cancer,  gout.  etv.  It  it;  just 
bci*  thai  certain  very  )H;nivc  moral  questions  arise  touching  one  of  the 
lentli'a-**  relations  of  life, — that  of  the  marriage  of  parlies  with  knoMMi 
InnMni^ihle  difteosos. — the  ignoring  id"  which,  under  HUch  eircum8lanci.is, 
roviiki.'*  a  pergonal  re^pousibility  little  short  ol'  actual  guilt.  One  of  the 
muM  difficult  tartkn  in  to  obtain  from  patients  a  confession  of  any  derived 
imirtiiii  proclivity,  no  one  cures  t)»  acknowledge  any  defect  at  the  fouutain- 
bi«(1  i%i*  bo  ift  well  aware  that  mucIi  an  admission  involves  the  purity  of  th« 
ftlniiin.  »Somo  of  these  lien-ditary  legacies  crop  r>iit  in  earl}-  life,  an  senjt'ula 
wnl  *ypbili^,  and  Dthern  inueh  later,  as  gout  and  cancer. 

Jjfr.— Young  children  are  particularly  disposed  to  inflamnuitious  of  the 
lannx.  tnichca.  and  meninges  of  the  brain.  AdoleHcen(*e  is  liable  to  inflam- 
niaiury  aft'ection**  of  the  glands,  as  the  parotid  in  munips.  lotisils  in  (piinsy, 
iiul  the*  Ivmphatie  in  scrol'ula.  DiseaseH  of  certain  articulations,  an  the  hip 
&iul  clu*  icncc«  giving  rist*  to  coxalgia  and  whit^  swelling,  ure  quite  comtnon 
aithr  Kline  iH'riod  of  life. 

The  niiddb-aged  aiv  prone  to  pneumonia,  rheumatism,  bronchitis,  and 
ft''-  ■  tuonalis;  and  old  age  is  ftuliject  lt>  atfeclionaof  the  prostata  body 
:^  and  lAi  various  inflammatory  changefi  of  the  heart  and  arteries. 

^'  -■  —  i  he  sexual  sy^ton  of  the  fcnuilo.  subjectevi  to  the  pertiirhaUous  of 
mm-tmalion  and  parturition,  together  with  her  sphere  in  8*K'ial  Hfe.  prcdis- 
f»"<N-  l)fr  to  particular  kinds  of  iuflammatioD,  such  aa  peritonitis,  mammitin, 
iiinti-^nafti  uihI  other  irrowths. 

•( — All  oceupafions,  whatever  they  may  be.  incline,  in  some  de- 
k'  'iiin  atl'eclioM'*  more  than  toothers.     Manufacturers  <d' sand-paper 

•ufli'i-  Hiuvli  fr^>m  diseases  ol'  the  air-paKsages.  in  consequence  of  the  angulari- 
liniof  (lie  nilieiotis  panicles  with  which  the  air  is  tilled.  I  have  been  in- 
romii'd  by  the  pi"oprielor  of  one  of  these  establinhmentH  that  the  nuirtaJity 
ln«n  this  euuse  in  very  great.  Those,  also,  who  attend  the  modern  threshing- 
nuk'hine.  or  who  are  expose<l  to  irrespirable  gases,  sutfer  in  like  manner. 
Tbrlftburer.  whose  duties  call  him  to  wet  or  damp  localities,  is  exposed  to 
rktamatiidu.  bnmchiiis,  aud  piu'umonia ;  the  painter,  to  eoliea  piolontun  ;  and 
t^D  riodent.  or  man  of  business,  whose  occupation  is  sedentary,  is  liable  to 
^iran^ment  of  the  digestive  apparatus,  which  of  itself  is  a  fruitful  wmrco 
«f  many  inttammatory  affections. 

Unhitx. — The  laws  of  health  cannot  be  violated  with  impunity.  Immod- 
trtxt!  iudulgenee  in  the  uwe  of  alcoholic  drinks  will  favor  disease  of  the 
ftomaeh,  Uver.  and  kidneys;  excessive  venery,  structural  changes  in  central 
portiuns  of  (he  nervous  system  ;  and  neglect  o£  cleanliness,  multiform  cuta- 
Ai-ouh  erupt i<»ns. 

Ftifjii  — Fiiis  proves  a  fruitful  predisposuig  cau^e  of  inflammatory  disease. 
The  gourniatid  who  eats  to  repletion  a  rich  stimulating  fare,  lay.s  the  fonn- 
'  >u  for  disease  of  the  stotnaeW  or  liver.  M'hen  of  an  imjiroper  kind, 
rtivc  in  eenain  (HJiuponents,  as  nitro>ren.  or  in  certain  aeids  or  alkaline 
•lu,  i»urh  as  potash,  it  tends  to  the  production  ol"  ulcerations,  purjmra,  scurvy, 
AB<I  fevrrH  of  an  adynamic  type.  The  ]»rolonged  use  of  bread  containing 
ergo*  m»v.  by  its  etfect  on  the  muscular  walls  of  the  vessels,  starve  the 
(MUos.  wliieh  will  so  modify  or  disturb  nutrition  as  to  induce  inriamina- 
Icry  cluingeA.     To  food  insiitlicieut  in  quantity  aud  imperfect  in  qiuility  and 
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preparation  may  be  aHcribed  much  of  the  disease  among  the  jjoorer  cl 
cspcciully  dnriiii^  iht?  sujumor  swison. 

Tcmpt-ratun  ami  locidity. — Tlic  heat  of  fiuramer  of  Honiheni  or  tropii 
iftlitudt'B  pivUiNpones  to  (.liMia^e  of  the  liviM'  and  iiitestiiial  canal,  whik*  the 
riijor  of  liia:h  noriiuTn  ivgionn  inviten  inflammatory  irouble  in  the  vocal  and 
puhnonary  ortjans.  A  moi»t  fruitful  nource  of  dinear**?  is  that  which  arisua 
Irom  a  I'L'sidiMifo  in  certain  localities,- — ^such,  for  example,  as  aUnig  Htu^nant 
waler-coursei*  or  inai'Mheti.  exposed  to  thoHo  niitiHinaiic  exh:ilatiori»*  which 
poiwju  the  synteni  ami  f;ive  ribe  to  feverw  and  Bequeln  of  a  i^ravo  chai*acter, 
as  enlargement  of  tlio  ftpleen.  orchitis,  etc. 

Thf  blood, — Theiv  are  r*overHl  ways  in  which  the  blood  itself  may  predis- 
pose to  inflatniuatiou.  It  may  uiideri^o  such  chemical  changes  as  will  favor 
the  formatioti  of  thrombi  and  emboli.  Tbuiie  obstruolivt*  masses  arrested  in 
the  vensela  and  transported  to  the  capillaricH,  where  ihey  become  impacted* 
pi*ovc  centiVH  of  inflainimiliou.  Aijain,  when,  fi*om  imperfect  oxidation  of 
nitrogenized  matter,  uric  acid  aceumulules,  fhei*e  is  a  lialnlity  lo  j^uty  and 
rltennmtic  attacks. 

luftttmm^ition. — An  attack  of  inflammation  will  often  leave  a  part,  fn)m 
structural  ciiant^e,  with  dimiuisbed  p()wer  to  resist  injurious  impressions,  and 
therefore  prone  to  secondary  attacks,  A  person  who  has  once  sntfered  from 
tonsillitis  will  be  particularly  open  to  similar  invasions.  The  intlaiumatory 
chaui^cs  which  take  place  in  iin|M>rlant  life-orijans  operate  powerfully  as 
predisposing  causes  to  disease  elsewhere.  So  we  find  diseases  of  the  heart 
expose  the  funics  and  kidneys  to  tissuo-chanf»es.  In  attections  of  the  liver 
the  vessels  of  the  rectum  become  involved.  ]ut>duc'in;.f  hemorrhoids;  in  acute 
rheumatism,  the  cndocai'dium;  and  iu  certain  of  tlio  exanthemata,  as  scar- 
latina, the  kidneys. 

Undue  functional  activity. — There  is  a  reciprocity  oxistincf  between  various 
organs  of  the  body  by  which  they  can  sufiplement  or  substilnte  one  another. 
The  skin  in  this  way  can  do,  for  a  linu*  at  least,  the  work  of  the  kidney,  or 
the  kidney  that  of  the  skin.  The  oxlniordinary  demands,  however,  involved 
in  such  a  vicarious  work  tend  to  prodiu-e  inflammation  fmm  the  hypencmia 
necessarily  pivsont.  It  is  in  this  way,  no  doubt,  that  the  ^u])i»ressed  secretion 
of  the  »rlandu!ar  apparatus  of  the  skin  disposes  to  nepiiritis;  or.  where  the 
kidneys  ai-o  disqualitied  to  effect  thediminaiioti  of  certain  nroduct-s  of  textural 
waste,  as  urea,  or  uric  acid,  abscesses,  boils,  and  ciirbinHles  invade  the  sur- 
face of  tlio  body. 

Excessive  muscular  exertion.  exaetini;as  it  does  heavy  contributions  from 
the  nervous  centres,  may  likewise  provt)ke  inflanunatory  changes  in  the 
medulla  spinalis. 

So  also  the  eye,  overtaxed  by  the  long-continued  inspection  of  minute 
olijecis,  is  liable  to  inflammatory  disorders. 

Menttil  and  emotional  statf.'t. — These  form  powerful  prodispoainfj  and  also 
exciting  causes  of  inflammatory  diseastf.  Intense  nnd  protracted  application 
to  intricate  siibje<*Ts  of  study,  by  attracting  an  undue  amount  of  bb>od  to  the 
brain,  keeps  up  a  habitual  congestion,  one  of  the  elenuMits  in  inflammation. 
InoifJinate  excitement  of)enK  the  way  for  caniiac  disease:  sudiien  fear,  over- 
whelming gi'ief.  the  anxious  watchings  so  ot'ten  witnessed  iu  the  sick-room, 
all  exercisi*  a  pernicious  influence  on  secivtion  and  structural  metamorphosis 
generally,  thntugh  their  depressing  action  on  (he  nervous  sj'stem,  so  that 
inflammatory*  explosions  are  favoi^ed  from  imperfect  olimimUion  or  defective 
oxidation.  Our  insane  institutions  furnish  numy  illustrations  of  the  verity 
of  those  slaloments.  Fear,  grief,  atui  Joy  must  act  through  the  eye  and 
ear,  organs  of  special  souse,  ilius  showing  what  a  marvellous  connection  and 
interdependonce  exist  between  diflferent  portions  of  the  nervoua  system. 

Exoiting  Causes  of  InflammatioiL — To  attempt  to  enumerate  every  cause 
of  this  kind  would  be  an  endless  task,  for  they  are  as  varie<1  and  numerous 
aa  the  objects  of  nature  herself.     Yet  the  subje<:t  may  be  6impliHe<i  and  onler 
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oul  nf  tht:  iiiultttudinouH  and  diverse  musen  by  placing  into  f^roups  or 
dMMi  all  !«uch  HA  ttiutain  a  particular  relation  to  the  oody,  or  hare  a  aimi- 
hritr  of  action. 

Tlio  tirjii  divisiou  in  \\\U\  ej^ienuil  and  infernal  exciting  cuusoh.  All  uijonts 
vliicfa  an»  witboiil  and  indeptfudont  of  lUo  body,  and  cupublu  of  t^xcitiajt; 
infUmnmlion.  bclont^  lo  the  external  clana;  and  afl  hucH  as  are  directly  or  in- 
itn>?ctly  tiuuioelod  with  the  interior  of  the  body  or  its  com|»onenl&,  acting 
liirjillyurc<<tiiMtiiut.ionally,  belong  to  the  inlAiriml  ela»<H.  Each  uCtheHe  prirnar}' 
diTviiiins  admits  of  two  hubdiviHioMH.  They  may  be  talmlatod  as  lollowa: 
•1  ,         \  V     -.        f  c  1   a  *        i  Meehatiieal. 

"  I  (  hcinifal. 

Mechanical. 
^mieaL 


lairmal  Excithig  Cauites  of  Inflammation  ]  ^,■ 


External  Exciting  Causes  of  Inflammation. — Under  this  head  are  classed 

th«i»4^  wliich  o]Mrair  nurchjiuirjilly  and  those  which  operate  chemically. 

'Flu*  nie'*buni<:»l  tau^iees  arc  cms,  |iunctures.  scnitcbes,  contusions,  frac- 
tun'^  l^x»tion^,  and  paniwite:^.  both  animal  and  vei^elabie. 

Thr  thomical  cjiusej*  are  caustics, — either  acids  or  alkalies. — heat,  cold, 
n)l)irta(.-ieut«,  blisters,  and  other  irritants.  Heat  and  cold  are  sometimes 
n>^ixl  a«  physical  rather  than  chemical  causes. 

htem&l  Exciting*  Causes  of  Inflammation. — These  are  likewise  moohan- 
ical  lih'l  eb<.-micui.  Anioti^  the  nKclianicai  may  bo  enumerated  vesical,  sali- 
fin*.  aad  biliary  calculi,  which.  Iiy  movement,  irregularity  of  surface,  or 
•ftknTfiiu^nl,  yirovoke  structural  change,  not  only  in  the  partj*  with  which  they 
sit  ill  r-«tiitaci,  but  also  in  those  quite  remote.  A  stone  «in  the  kidney  will. 
Ions;  irritatifMi.  induce  a  cystitis,  and  a  concretion  in  the  gall-bladder,  or 
tho  cnunon  bile-duct,  will  excite  peritonitis.  Tuberculous  deposition  in 
*f'  ^vy  tissue  will  determine  localized  pneuniouia  ;  necrosisof  a  bone, 

»'  II  Iff  the  surrounding  sot^  parts  ;  emliolistn  and  tiiromliosis  willpro- 

duw  a  similar  result  in  llie  hhxwl-vessels  and  distant  origans  Iiy  obstruction ; 
»twilari»e  depots  of  cxtravasatcd  blood,  or  even  jms,  the  retai!u*d  secretion  of 
•  ffUnd.  i»r  ])ressure  from  nmrbid  growths,  may  all  provoke  inrtannuaiion  in 
ihri-oDlimjous  tissues.  In  reijard  to  the  la>*t,  the  local  irritation  pro<iuced  by 
ffpiffiftir  lumow.  nothini;  is  more  c*miinon  than  to  tind  the  nei^hlM)rin^  struc- 
lurw  blended  toj^elher  by  inflammatory  adhesions,  and  ot\en  (froatly  eom- 
plii^atinif  operations  lor  their  removal, 
lotemal  chemical  causes  are  likewise  numerous: 

I  Xvnruil  jtnrrvfi*m:t  of  organs. — The  escajie  of  bile  Ihrout^h  an  ulcerated 
''|»eaiii^  in  the  i^ll-hhulder,  or  of  the  urine  from  a  lesitm  in  the  walls  of  the 
unnary  bladder,  will  excite  a  destructive  peritonitis;  or,  if  a]lowe<l  to  flow 
fV'  "icks.  will  soon  chafe  the  skin. 

-  //  Htcretionjt. — The  lachrymation  from  an  inflamed  eye,  which 

i^iift'ML-i-  lae  cheek,  will  soon  inflame  and  excoriate  the  skin;  the  secretion 
fttin  the  jrliiiidH  of  the  Schneidcrian  membrane  of  the  nose  under  catiirrhal 
trriiation  will  do  the  same  for  the  upper  lip.  The  chemical  changes  which 
taki'  placi!  in  the  urine  when  the  Idadder  is  imperfectly  emptied  id'  its  con- 
ttfni*  are,  in  lime,  almost  certain  to  excite  cystitis. 

3-  AbnormaJ  states  of  the  hlnrnL— The  bliMjd  determines  inHammatiou  after 
flifTcrent  mofles.  It  may  aliound  to  sucIj  a  decree  in  its  normal  eonstitii- 
«at0  AH  to  pnwiuce  over-stimulation  of  the  organs  to  which  it  is  di«tribute<l : 
it  M  olliin  the  case  that  the  brain,  kidneys,  and  liver  suffer  from  this  cau.se. 
f>rit  may  be  deficient  in  these  components,  and  unequal  to  supply  the  de- 
nukdw  of  the  system,  and  so  constitute  a  pn»litic  source  of  disease.  If  we 
lAkp  a  hvtk  at  the  backgniund  of  motrupohtan  life,  it  is  not  <iifli<'ult  to  iin- 
d«rvlatid  the  inflamed  eyes,  enlarjjed  chuids.  and  r-utaneous  diseases  which 
ikf*-  -ide.     The  necessity  for  a  vai-icd  and  mixed  diet  in  order  to 

MIbu.   .  .  r  nutrition  of  tbo  body  is  uo  longer  a  subject  for  discussion. 
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The  i'eart'ul  nivages  of  scurvy,  which  has  ho  ofVen  deoimatod  ships'  crei 
au<l  aniMcw,  arnl  the  outbreaks  of  typhiiH  iiniong  the  starved  soldiers  of  * 
leufjueivil  gamsoTiH,  are  sad  iihistratiinis  of  this  rttatemont. 

I'lio  hlnod  may  l)o  surchart^ed  with  the  productH  of  toxtural  wasto  niid 
bocome  a  n.*sue-|iaiH<m.  If  fn>!:i  any  enune  theiv  18  an  obstruction  to  the 
VODOUM  eiix'ulntinn  through  a  jmrt.  and  tlie  blooii  is  too  long  delayed,  it  be- 
comes a  local  irritant.  Such  is  the  ex])lanation  of  those  inflammations  which 
attack  limbn  In  which  the  vcini*  are  in  a  variconc  condition.  Again,  the  blood 
may  contain  certain  medicinal  agents  which  by  their  presence  excite  inflarn- 
nialion  Turpentine  and  cantliarides  taken  into  the  stomach  or  iniroduood 
through  the  hkin  in  sutlicieiil  quantities  will  produee  strangury,  or  inflam- 
mation at  the  neck  of  the  blaiider;  luercury.  inflainnnitioti  nf  the  salivary 
glands;  certain  pivparations  of  potasfj.  as  the  iodide,  inflaiumation  of  the 
hkin  or  mucous  membrane  of  the  nasal  jiussiges. 

The  entrance  of  pus  or  other  putrescent  Hfptic  mattei's  into  the  Vdood  may 
be  the  cause  of  extonsive  inflammations,  both  by  the  arrest  of  tlie  pu.«-cor- 
puftcle  in  the  capillaries  of  the  lung  or  liver,  and  by  the  changi*  in  its  com- 
position from  the  presence  of  spoiled  serum  or  tibrin,  acted  on  by  either 
vegetable  or  non-organized  furnienls. 

Again,  the  blood  may  be  the  rccipic-nt  of  certain  subtle  poisons  of  animal 
origin. — an  in  «oarlatina,  rubeola,  Miitallpox.  or  syphilis^^ntrotluced  through 
the  mediuni  of  the  atmosjdjere,  the  point  of  a  lancet,  or  sexual  contact, 
which  ponelrate  it  like  a  leaven,  and,  atXer  a  period  of  apparent  latency, 
cover  the  entire  surfacu  of  the  body  with  intense  inflammation  or  disgustiuff 
crusts.  Wure  it  not  that  repealed  observation  has  rendered  it  certain,  it 
would  be  absolutely  incredible  that  an  emanation  from  the  body  of  a  persoD 
eutfering  from  measles,  eo  subtle  art  to  (iity  careful  scrutiny  by  the  most 
powerful  glasses  and  the  most  <Ulicate  chemical  reagents,  should  so  affect  the 
entire  mass  of  the  circulating  fluid  through  the  partition  walls  of  the  lungs 
DM  t(»  involvL*  the  whole  integument  of  tlie  body,  the  conjunctiva,  and  the 
mucous  membrane  of  the  fauces  anil  air-jiassages  in  a  flame  t>f  inflammatorj' 
disca.se.  There  is  something  analogous  to  this  in  the  <'Utancons  inflammation 
which  attacks  many  persons  who  come  within  the  atmitsphere  <d'  i-ortain 
members  of  the  vegetable  kingdom,  as  the  Hhus  Toxicodendron.  In  the 
preference  manifested  by  morbid  poisons  lor  defirnte  districts  of  structure  on 
which  to  expend  their  force,  we  see  something  ukin  to  the  elective  atlinitied 
which  rule  in  the  domain  of  chcnii4'al  action. 

4.  Certain  seasotifi  of  the  yetir  determine  particular  inflammations.  Thus, 
during  summer,  or  the  flowering  )ieriod  of  grasses,  many  persons  sufler  from 
what  is  termed  "hay  catarrh."  or  a  peculiar  morbid  state  of  the  mucous 
membrane  of  the  nasal  passages, — whether  from  the  pollen  of  plants,  odor- 
iferous emaruitiffn-^  from  vegetable  growths,  or  pe<*nnar  cicctric  ctuiditions  of 
the  atmosphere,  it  is  <liflRcuit  to  determine. 

r>.  Nervous  I'nfiucnce. — The  agency  of  nerves,  especially  sensitive  ones,  in 
causing  inHanimation.  is  unquestionably  very  potent.  Note  the  gangrene 
following  injury  to  tlie  spinal  cord,  or  the  pneumonia  resulting  from  damage 
to  the  pueumogastric  nerve.  The  conjunctivitis  and  keratitis  which  follow 
division  of  the  trifacial  are  examples  also  in  point.  I  have  seen,  fol- 
lowing an  injury  of  the  median  and  ulnar  nerves,  a  severe  inflamma- 
tion attack  the  hand,  and  in  one  case  ulceration  and  necrosis  of  the  prox- 
imal phalanx  of  the  ring-linger,  necessitating  its  iiMiioval.  Similar  cases 
wcro  frequently  witnejSHcd  in  our  militar}'  hospitals  during  the  late  war. 
There  is  a  discrepancy  of  opinion  as  to  the  manner  in  which  such  injuries 
provoke  inflammation.  Whether,  as  thought  by  Snellen,  a  j)art  deprived  of 
Its  normal  .sensibility  is  rendorod  helpless  against  mechanical  and  chemical 
influences  of  an  injurious  natuiv;  whether  the  loss  of  control  over  the  ves»t»U 
of  a  part  supi>lied  by  the  divide*!  iierve  allows  them  to  beccmie  surcharged 
with  bUxxl,  which  state  of  congestion  determines  the  inflammation  (an  expla- 
nation harmonizing  with  the  experiments  of  Graefc) ;  or  whether  congestion  is 
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ftfm^l  l»y  tLc  intcrruptioti  mI'  Ihc  cmlinary  norvo-inflnonco  coiicenicil  in  tlie 
ttMif-i^buiif^e^  of  nutnlion,  as  held  hy  Surnuel,  arc  i\\\  qiicHtions  which  julmit 
Dfdi^tjjwion.  Snelli'ii.  alter  dividin^r  the  trigt'inimw  in  u  rabbit,  stitchi'd  the 
liilfr  twi^'lhtT,  and  tiWi  fatslenod  the  oui'h  over  the  eye,  yet  he  assertb  tlnit 
4)inllftnimation  ensuiMl.  A]»|inreiitly  thin  would  pn)vo  tnat  the  cyolidK  pro- 
the  firjjiin  u^itiHt  inrtaninjatory  disca.-*©.  (ri-aet'e,  in  order  to  determine 
^HTvalnr  in  this  partieuUir.  ent  ihein  away,  loi^ether  with  the  teur-/:;hiiidH. 
indvi'l  the  reHultiii^  itirtamTuaticiii  I'roiii  exposure  I'ell  short  ol'  that  which 
iinnwc  division  of  the  nerve.  In  lacial  paralysis  I  havf  stvn  the  lids  i-e- 
uin  i^M-n  tor  n  long  lime  without  any  result  other  than  a  slij^ht  redncns 
vt  Ihi*  rotijunctiva,  I  beHeve.  however,  that  all  <d'  these  above-n»entioned 
«nti»i(  uyH-nite  in  developing  inthiinnialion  ;  that  is,  the  failure  of  the  or^m 
toTvott^nlxo  the  pre:«euce  of  foreign  matterHf  local  hypertemiu,  and  disturbed 
imtritioii. 


EitcnsioD  of  InflanunatioiL — Inflammation,  when  once  established,  may  be 
pnipftijattvl  in  sevi-rnl  ways: 

I  h\f  sympathy. — However  obscure  or  difficidt  of  explanation  the  fiu*t.  it 
noniit  Ik*  <|uo#*tioned  that  a  peculiar  fellow-feeling  exists  between  corre- 
•ptmiin^  iMirts  ur  or^jans  of  the  hotly,  so  that  when  t»ne  suftei's  the  other 
UNrmni^  liKewise  atfccted.  The  best  Holution  of  lhi«  problem  will  be  found 
in  (btf  ncrvou!*  distribution.  On  no  other  theory  can  we  account  for  facts 
likp  the  following.  Kheuinatic  inflantniation  of  the  knee-,  ankle-,  or  wristr- 
}yt«t  i*  fVetjuenlly  succeeded  by  the  same  disonler  in  the  ct>rrt■^*[ulr^^ling  joint 
uf  tlii*op|Hrsitc  side.  (Vrtnin  f(>rmsof  skin  disease  nnike  their  appearance  in 
ihi*  jynimetrical  manner.  If  one  eye  becomes  intlamed.  the  other  is  liable 
iftiT  A  time  to  Hufl'er  in  the  same  way.  Ophthalmolot^istB  undei*stand  thiH 
wdlanrl,  in  cases  whert^  the  eye  Hrst  attacked  is  distirganizod,  or  vision  is 
hojwU*?**.  j»erform  enueleati»)n,  with  immediate  relief  to  the  other  when  it  is 
in4im*«l  The  same  influence  is  exemplitied  in  those  canes  of  orchitis  which 
I'mUow  inflammation  of  the  panjtid  >;Iand. 

t  Hy  inffctiuii. — Inflammation  of  the  hand  or  foot  is  frequently  followed 
by  iutLiiumalion  of  an  axillaiy  or  inguinal  ^land  without  any  evidence  of 
iiU*'nin?«diate  disturbance.  It  seems  highly  pivibable  that  in  such  cases  Home 
irf  thtf  iiivtfiucts  of  tisNUi^metamorjihosis  have  been  cairied.  thitjugh  the  nnv 
£iUDot  the  Ivmphatics,  to  the  glands  in  question.  This  is  certainly  ofVm 
vitiieraed  in  the  uuboes  which  folktw  chancre  or  gonorrh(i»u. 

3.  By  the  Noini. — The  hUxKl  may  propagate  inflaminaiion  by  carrying  pus, 
wnhi'IL  or  thrombi  t>i>m  u  diseased  j)oint  into  vessels  t<H)  small  for  their  pas- 
■gr,  and  which  from  mechanical  imtution  become  foci  of  wecondary  inflam- 
iMi  Vlr.  tVom  a  little  nimplo.  the  result  of  imx-ulation,  it  may  disseminate 
rtliing  which  will  establish  inflamnuition  in  nmny  of  the  Htructures  rtf  the 

Awv»rdini;  to  the  diX'trine  of  bacteriology,  the  presence  of  micro-organisms 
ur   '  'iiuines  plays  the  principal  W»le  in  all  itiflammation.s.  so  that  the 

Wr  ■  ii>n,  blix>d-|»oisoning.  tiKSue-metamorphftsis,  etc.,  po&sess  a   new 

Qnintntr. 

4  OAfainuity  of  xtrurtur^. — When  inflammation,  l>eginning  at  one  pointy 
f^«tiuuie«  to  extend  uaintemipledly  over  the  same  plane  of  tissues,  or  others 
'  dng.  UM  we  wee  n  dr*Jp  of  water  or  ink  spivad  over  a  sheet  <d'  bibulous 
',  it  it*  said  to  increase  by  continuity  of  structure.  Some  use  the  words 
Ciauity  and  contiguity  to  exjircss  two  dillerent  modes  of  inflammatory 
czt«OBkOD.  1  can  discover  no  distinction.  The  superimposed  layer*  of  stmc- 
Tioy  an*  aU  really  united  by  the  small  bl<x>d-vesHele.  nen'es,  and  the  accom* 
jMnying  threads  of  c<jnne<'t!ve  tissue.  AHer  (his  manner  a  urethritis  Iwcomes 
ry^iiti-^;  a  phar\-ngitis  beconios  a  larpjgitis;  a  conjunctivitis,  a  kenititis; 
au  erysipelas,  a  cellulitis.  It  is  not  improbable  that  such  a  propagation 
il  inflauituation  is  the  result  of  infection  fV^jm  textnral  changes  induced 
;h  |vara»itJc  agunoieet. 
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ACUTE   INFLAMMATION. 

TIk*  Hyni|i(oms  of  iiirtaminali<ni  jiro  liividt'd  irilu  llu'  loraf  and  constitutional. 
— (hut  is,  such  lus  uro  (Muuioeled  with  the  |»art  iiitiamod.  uud  nueh  an  bcl'jtng 
to  the  synUMii  at  lar)j;e. 

Local  Symi*t(»ms. — These  Hympltniis  are  chnn^t*  of  rotor,  form,  tf.injtr.rntvre, 
sensihiliti/.  and  function.  In  the  main,  this  is  only  another  way  of  express 
ing  ihe  compact  Ibrniuhi  of  t'tilHUM,  written  over  eighteen  hnndivd  Years 
a^):  Nota;  vero  itiji'imvintionis  sttnt  qutituor :  rubor,  rt  tumor,  cum  cahre,  ft 
tio/ore. 

Chonge  of  color. — ThJH  conaistt*  in  increased  redness  of  the  iiiHanied  part, 
and  is  ween  of  all  shades,  from  the  faintest  red  to  a  scarlet,  puqde,  or  bUiish 
hue.  The  degree  to  which  this  sign  is  prenent  will  depend  upon  several  con- 
ditions. The  more  aotite,  and,  h*dore  any  nnirki'd  structural  changes  have 
ocetirred,  the  more  pitniounced,  will  he  the  scarlet  color.  The  vascularity 
of  the  part  iiiHained  will  also  have  a  determining  influenee  on  the  degree 
of  redtK'ss.  Ceriain  tissues  are  very  rich  in  blond-vessil-i. — fur  example,  the 
ekin,  eonjunctiva.  and,  indeed,  all  nnicous  nienihnines, — and  hence  the  color 
m  such,  when  inrtanieiK  will  he  wry  red.  while  in  thnsc  which  are  non-vas- 
cular 4tr  less  ahnin!anlly  sn]j[die(l.  as  cartilage,  thu  cornea,  tendons,  ligaments 
ttmehnoid  niend)rane  ai'  the  hraJn,  and  4>ther  structures,  it  will  be  very  faint,, 
or  only  seen  ii)  the  vessels  contiguous  to  the  part.  The  disposition  of  the 
color  varies  much  in  the  inflammation  of  diil'erent  f*lrnctuix?H.  In  that  of  the 
conjunctiva  it  is  n-ticulated,  corresponding  lo  the  network-liko  distribution  of 
its  vessel.s,  or  in  conical  ennnences.  answering  to  the  papillary  loops  arranged 
over  the  palpehi*al  part  of  the  membrane.  In  the  sclerotic  h  is  in  nidiatitkg 
streaks,  and  when  in  the  iris  it  will  otten  appear  as  a  red  zone  at  the  circum- 
ference of  the  cornea,  as  if  laid  on  with  a  brush.  In  certain  cutaneous  inflnm- 
niatioiis  it  will  appear  in  points,  spots,  circh's;  or  in  crescents,  as  in  rubeola. 
SometiujcH  it  is  diilusrd,  and  iit  (*ther  times  ahruptly  defined.  Sometimes  it 
exteitds  in  long  Hnes,  us  in  iMHiiinrnHiii>n  of  the  supejiicial  lymphatics,  and  at 
other  times  sv-nds  otit  blushing  |triuntmtory-like  nrius  with  deep  marginal 
indentatiohs. 

Again,  the  color  is  mmlitied  by  the  activity  of  the  circulation.  In  inflam- 
mation of  a  cai'huncular  luiture,  where  the  tissues  aiv  dense  and  unyielding, 
and  in  which  the  iidlanuiiatory  ])roducls  are  abundant,  the  vessels  are  so 
compressed  that  the  blood  makes  its  way  ihnmgh  with  difficulty,  and,  Indng 
long  detained  in  the  parts,  as.«ume8  the  character  of  vencms  blood.  From 
this  cause  the  infiltrated  tissues  are  bluish  at  the  centre,  slnnling  off  at  the 
circumference  to  a  ]>urple,  or,  if  the  obstiniction  is  less  and  the  eii*culation 
more  active,  a  dull  red. 

When  inflammation  exists  in  a  part  in  which  the  vitality,  fVotn  injury  or 
other  causes,  is  very  low.  thivatening  gangrene,  the  color  becomes  dusky  or 
reddish-hrf>wn.  Cutaneous  intlummations  which  arista  from  certain  specific 
causes,  as  syphilis,  possess  a  copper  hue.  It  is  no  exaggeration  lo  say  that 
every  gnide  and  variety  of  inlhinimatiun  has  a  characteristic  color,  which 
the  trained  eye  of  the  physician  will  s(«)n  detect. 

Redness,  however,  is  not  always  a  sign  of  inflammation  :  there  is  the  blush 
which  mantles  the  cheek  from  diffidence  or  shame ;  and  a  color  that  comes 
when  the  hot  b!<:H)d  mounts  to  the  face  in  anger  or  indignation.  These  are 
emolionid  results.  Then  there  is  the  redness  of  the  mucous  raembraue  of 
the  stoniach  and  small  intestine  during  digiwtion.  or  rd*  a  muscle  in  a  stat^  of 
contraction.     Here  it  de|wnd8  u|»on  functional  activity. 

There  is  al»(.)  redness  from  the  application  of  rubefacients,  as  mustard,  or 
stimulating  liniments;  frf)m  standing  before  an  open  fire,  or  exposing  the  face 
to  A  kivn  tVosty  atmosphere.     In  such  c^ses  it  is  due  to  irritation. 

Again,  there  is  a  change  of  color  seen  in  a  part  abnornmlly  dependent,"  afl 
when  the  head  is  allowed  to  hang  down,  or  when  the  circulation  is  embar- 
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WHA,  M  in  cranp  or  cnrcinonmtous  growths.    In  such  tbo  color  may  be  red, 

puritlr,  or  uiwny.  nn<l  is  dyjK'ndcnt  U])on  n  incchnii!<'al  iin|)L»ilinK'tit  to  the 
lirtuiatiou.  In  ihcM<>  rase?*,  tor  the  most  pnrt,  tlu*  mlur  is  it'iuporjir'v.  ti-aii- 
ttent.  i?».M'j*  and  cimios.  while  thai  from  inflamniatiuu  is  nioro  ijoi'manont. 
Wbt'D  the  rvdncHs  is  indamiuatory.  pressure  with  a  tintfor  will  ornpl^'  (ho 
TwncU  «nd  make  palo  the  part,  hut  tho  moment  that  preAsuro  is  removed 
iliewilor  reapiH^an*;  when  nuii-inflamnuiturv,  the  vessels  till  moi'e  slowly, 
h  otVn  happens  that  the  vcshcU  of  ait  inflamed  part  ^\vq  way  under  the 
tortvot'thv  cir(*utation,  and  extrava»utiou  of  blood  tbllowa.  Such  etuius  are 
fwl  afreet4*d  by  prcw^ure. 

Chiinge  of  form,  or  swelling, — The  swellinrr  of  an  inflamed  part  is  dtie  to 
wveml  enuHoi*  tirst.  to  the  increased  amount  of  hli>*xi  in  the  part,  'MX-ond, 
the  tninsudation  and  extravasation;  antl  third,  to  the  mulii|)lieatioTMd' 
inic  form-t  or  cells.  The  degree  of  Hweliini:  depends  n»ueh  upon  tho 
VuUimical  peculiarilieH  of  the  inflanied  purl.  Wheiv  the  componentt>  aro 
irmly  U>und  to;;eiher  by  inelastic  coMnectivo  tissue,  it  ia  scarcely  iiutieeablo. 
W'boiv  the  conueiL^tive  tiasue  in  abundant  and  l(Kwe,  it  will  be  very  marked. 
Thi»,  an  inflammation  <»n  the  posterior  part  t>f  tl»e  body,  whoi'e  the  textures 
an  titfD^.  will  be  followed  by  les?*  nwellint^  than  over  tlu-  eyelid  or  the  cheek, 
wbfrp  ibey  are  very  bKJsely  bound  together  In  inflammation  of  bone  the 
wcllinif  will  be  altogether  inconmdorable.  as  compaivd  with  that  of  the  soft 
part/ol'  the  arm.  The  Mwelliug  is  usually  very  great  when  mucous  mem- 
liniic«  arv  inflamed.  In  acute  conjunctivitis  the  lining  membmne  of  the 
*?y«li(i  irill  oft<?n  pr«jlrude  beyond  the  lid.  as  a  red  turgid  mass  (chemosis). 
At) inflamed  pile  will  acquire  a  gn^at  bulk  in  a  tew  hours;  the  loose  tissue 
at  rho  top  of  the  larynx  or  glotti.s  mav.  from  Clio  same  cause,  ftwell  ho  as  to 
timnicu  Ftulfocation,  a8  in  a*dema  of  the  glottis.  Tlie  stream  of  urine  may 
Iwmuch  diminished  in  the  same  way  in  acute  urethritis.  All  of  these swell- 
ioipt  <l«lH?nd  upon  the  abundance  of  the  submucous  c<mnective  tissue.  Whore 
'■  '  I  part  is  deep-seated,  below  the  deep  tW-ia.  the  resistance  of  the 
t  rii>*  mncli  external  manifestation  of  swelling.     Not  always,  how- 

cvvj.  in  ihc  ilisteution  noticeable  oven  when  the  effusion  is  great.  A  synovitis 
DUiy  Imj  followiMi  by  corir^ideralile  fluid  in  the  joint,  and  yet  no  visible  signs 
of<>nlarif»>ment  be  present  ;  the  cavity  of  the  oleui-a  may  be  tilled  with  serum 
■Ad  no  bulging  of  the  chest  Ite  obsen'ed  ;  Ine  Schneiderian  membmne  of 
tbtflUbfiil  passages  may  pour  out  an  incrftlible  discharge  without  materially 
•e»»chitig  u|»on  the  cavities  of  the  nasnl  fossie.  The  resisting  walls  of  a 
jniDi  and  Iff  the  thorax,  and  the  open  surface  of  the  mucous  membrane  of  the 
Oo*e.  with  its  veni*  spai'so  basis  of  coimeclivo  tissue,  explain  theise  peculiari- 
ll».  The  swelliog  is  circumscribed  or  diffuse,  from  tnree  conditions:  the 
coQAtjitrnce  of  the  oflfused  pro<luct.  whether  abounding  in  serum  or  in  lymph  ; 
tbf  close,  compact  arrangement  of  the  parts  of  the  tissue;  and  the  nuinner 
ia  vbieh  the  spaces,  made  by  interlacing  tibre.s.  are  filled  by  masses  nf  tat. 
Fascial  attachments  alsoexeix'ise  a  limiting  influence,  as  when  a  fluid  is  below 
*l  'inouH  fir  the  submaxillary  luscin?.     Peculiarities  of  inflammation 

»'  Jie  the   fi>rm  ot'  swelling,   being  limited   in   the  furuncular  and 

iliffuMj4i  jn  the  erysi[»elatous  variety.  The  form  of  the  swelling  olYen  reveals 
tt«  I'n.nii  -(ttuation.  The  flrmncHs  of  the  tunjcfaction  difl'ers  in  different  cases, 
it  lies  quite  sotV,  and  is  easily  pix^sed  aside  by  the  linger,  which,  on 

ii»  I  leaves  an  indentation  or  pit ;  such  a  swelling  is  oHen  called  cede- 

nu.*,  the  v'tfusi*d  fluid  being  wvy  freipiently  thin,  serons.  or  watery,  and 
color  whitv  and  waxy.  Or  it  may  be  lirm  ami  unyielding  to  pressure,  as 
iRMim  in  rrysipt^las  or  carbuncle,  in  whiih  case  Ihe  transmialion  contains 
a  kri^  ftmimnl  of  tibrin,  interpetietrating  the  components  of  the  inflamed 
tawio.  Oci-asionatly  there  is  a  true  bvpertropby  and  n>sistance.  not  from 
•im" '  ' — ^tidation,  but  tW>ni  the  development  of  connective  tissue  more  or 
!••  1      Sueh,  however,  is  mostly  met  with  where  the  active  stage  of 

:*tion  is  overpast  an<i  the  process  glides  into  the  chronic  form, 
to  the&o  tbo  swelling  may  bo  due  to  extravasation  of  blood  or 
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formutiun  ofpus.  An  iutlaminalury Bwelliiig  may  duuippeHr  rapidly  ortanlily. 
A  lar^Lje  a(!f'iirnulaTion  of  Htrmn  in  the  cavity  of  the  pontonenm.  or  in  ino 
cellular  lissuf  of  Ihu  lower  exlrcMnitiey.  may  vanish  in  twenty-four  houn 
umlor  a  hydrai^o^ue  cathartic  or  active  diurciic.  When  the  removal  if  rapid, 
the  intlaniniation  has  pas.sud  it;*  active  sta^^o,  is  piuhsidin;:?,  and  t!ie  transuda- 
tion, consisting  so  largely  of  herum,  and  iherelbru  beint^  of  Little  density,  is 
readily  nhsorbed,  tnid  its  oxpnlsion  through  the  intestines  and  kidneys  etTeeted. 
Not  fto,  however,  with  transudations  of  a  more  consistent  nature,  in  which  a 
large  amount  of  orijanic  Aii'tas  and  tibriii  [ir-evaiis.  Hen?  there  must  be  i-etro- 
gnide  metamorphosis, disintegration,  decay,  litjucfaction,  fatty  transformation, 
etc.,  before  the  swellin;^  can  he  disposed  of;  this  is  a  work  of  time,  uod  thuro- 
fore  more  gradual  and  protracted. 

Alteration  in  tempera tu re,  or  heat. — When  the  hand  is  laid  upon  an  inflaniod 
Hurface,  a  sense  of  warmth  is  experienced  nuilci-iaily  greater  than  thai  of 
other  portions  of  the  body.  The  nalieni  likewise  is  oons<'iou8  of  unusual 
local  heat,  and  speaks  ot*  the  paiM  being  hoi  or  burning.  The  question  has 
been  warmly  Hisoussod,  Is  the  heat  of  an  iiitlanied  part  greater  than  that  of 
the  blood  wiiirh  circulates  in  it,  say  98°? 

John  Hunter  at tcmpitMl  to  solve  the  problem  by  ihcrniomelryat  St.  (icorge's 
Hospital.  He  laid  tipcn  the  tunica  vaginalis  tor  the  cuix>  of  a  hydrocele,  and 
intriHiuced  a  ihernmnielcr,  which  registered  y^^.  Inflammation  was  excited 
by  packing  the  sjick  wiih  lint,  anil  again  (he  bnlh  of  the  instrument  wan  in- 
serted, revealing  a  ternpuraturv  of  98 p.  Th<iugli  there  wa>  an  increase  <tf  6 J**, 
yet  still  it  was  k'sa  than  the  beat  of  the  Mooci  itself.  This  and  similar  ex]»ei'i- 
ments  were  frequently  repealed,  and  uniformly  with  the  same  result.  Tbo 
difficulty  in  reaching  the  triuli  in  this  matter  was  due  to  the  liu-l  that,  ivs  in  a 
room  with  an  ojMsn  fiivplace,  or  containing  a  coil  of  pipe  for  the  rirculation 
of  steam,  there  is  a  tendency  to  the  establishment  of  an  equilibrium  of  heat 
among  the  various  pie<'es  <d'  furniture,  hh  in  the  bndy  the  circufulii»n  of  bluod 
thnmy^h  a  tissue  lends  to  the  same  cud  ;  and  secondly,  to  ioal'ilily  toconsiruct 
such  instruments  as  were  sunicicnlly  Bcnsitive  (o  appreeiaU'  (he  most  minuto 
quantities  of  caloric.  That  there  is  a  certain  measure  of  heat  due  to  iho 
amount  of  blood  lu  a  part,  altogether  independoul  of  inflammation,  cannot  be 
questioned.  I  have  sevenil  limes  repeated  the  experiment  of  M.  Bernard, 
that  of  dividing  the  sympathetic  conl  in  the  neck  of  a  nibbit,  by  which  the 
external  carotid  vessels  arc  paralyzed  ai»d  ivndercd  unable  lo  regulate  the 
amount  of  bhwd  which  tills  their  bi*anches :  the  redness  and  the  inerease  of 
tempeniture  of  the  integument  of  the  ear  were  quite  appai*ent  when  con- 
trasted with  the  corresponding  part  of  the  opposite  side.  The  experiments 
of  Mr.  Simon  with  a  thermo-electric  battery,  con.structed  by  Dr.  Edward 
Montgomery',*  have  furnished  us  with  a  delinite  solution  of  the  vexed  question. 
It  was  Ibuikd  that  at  the  centre  of  inflammatory  action  the  heal  was  greater 
than  that  of  the  arterial  blood  suiqilying,  or  of  the  venous  blood  leaving,  the 
part, — and,  further,  that  the  venous  blood  possessed  a  higher  temperature 
than  the  arterial.  The  conclusion  was  inevitable  that  this  additional  warmth 
must  have  been  derived  from  the  focus  of  inflammation.  There  is  therefore 
the  local  evolution  of  heal  in  an  inflamed  pail,  and  the  correlative  of  this 
heat,  in  all  probability,  textural  change. 

Alteration  in  tienaihility.  or  pain. — This  symptom  of  inflammation  is  a  sliding 
scale,  and  is  present  in  all  degrees,  from  niere  increase  of  ■M.Misibility,  or  ten- 
derness, to  the  most  acute  sutVering.  Ubually  its  severity  is  in  proportion  to 
the  intensity  of  the  inflamnuition,  reaches  its  height  when  the  process  is 
nt  its  zenith,  and  diminishes  or  flisappears  as  this  jirocess  declines.  It  may 
bo  measured  by  the  stages  of  the  morbid  action. — exquisite  at  the  centre, 
becoming  les-s  and  less  as  the  circumference  is  approached.  Most  extensive 
inflnmmution  may  exist  without  the  realization  of  pain.  The  pleural  sac 
may  be  filled  with  serum  and  yet  the  patient  never  nave  been  conscious  of 

inconsiderable  sensations  of  it. 


pain. 


aave  bad  very 

*  ilutaiM'a  Sarx*r7,  vol.  i.  pp.  IS,  IV. 
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vitlii^iandin^  the  cxlenpivo  flenuiialion  of  the  intestinal  iuucohh  niombrauo  in 
chulern,  the  patient  may  have  siitl'oiv<l  no  alMloniinrtl  pain:  |Porhap8,  an  Hug- 
psteJ  by  a  writvr,  the  crainp«  or  spasms  aiv  its  iri]uivaIiMit.  Th*j  »etiKa- 
li. Ill  III'  pain  is  (iuo  to  injnry  suHtained  by  tho  nen'cs  of  an  iiiflaiaod  T.iasne. 
wlikb  iiijur\'  \i^  not  foil  in  the  part,  but  is  rt'tonvfl  to  it  lhroU;;h  the  agency 
rtf  ihe  t)Pain.  Thin  «iaraap«  may  connist  in  irritation,  preHHnre.  stretohing, 
la«vRitio(i.  or  dtsorsjanixiition  ol'  iho  nervo-suhstanco.     Ua  intensity  is  oflon 

'. Iriionod  upon  the  dyijroe  of  structural  rosisUince. — not  upon  the  oxtent  of 

t    I  ilinnmntion.     A  felon  will  prothu'o  more  acnto  Hufforinif  than  an  intlam- 

(i  eovonuj^  the  onlire  scalp ;  a  tuoihaclio,  moiv  than  a  porit<»iuiiK ;  a  cir- 

-<  iUhmI  imtitir^.  moiv  than  ii  colitis.     Thcro  Ih  soniythiiij^  |K'c-uliar  in  the 

-thility  of  many  Internal  origans.     Moat  exttMisive  intlannnatory  chaiiifcft 

tti;;  lake  (liace  in  the  liver,  kiiineys.  lun^s.  brain,  and  spleen  without  tho 

ptv^nre  <if  pain:  the  sutl  texture,  and,  with  the  exception  of  the  limin  and 

rifint»y-..  thu  elastic  nature  of  their  capsules,  allowinj^  the  swellinif  to  ineivjase 

wntrithiraily.  exi)iain  in  part  this  circumstance.     The  fact  that  there  may  be 

•eriftus  structural  Icsiuns  without  sutfering  shouhl  keep  the  practitioner  ever 

on  tin*  alert.     While  there  are  differi.*ncet*  in  the  degree  of  pain,  there  are  also 

diffrrvucGN  in  its  kind.     Every  tissue  complains  in  a  way  pectiliar  to  itself     In 

tbvjtlL'urait  iHlaminatini^;  in  the  peritoneum  it  is  extreme  tenderness  ;  in  bono 

it  wdt*ep-(*oalod.  ^uawiii^.  and  with  tivqucntly  an  evening  exacerbation ;  in 

tbi' testicle  it  in  sickening;  in  nuiHCiilar  tir  Hlmais  tissue,  as  in  rheumatism, 

it  id  dull,  heavy  :  in  the  tkin,  burning  ^r  itching;  in  cancer,  stabbing;  and 

in  partft  6rnily  bound  logethor,  especially  if  dependent,  it  is  throbbing,  as 

in  wbitlow  und  hemorrhoids.     Pain  Impienlly  induces  violent  reflex  move- 

moDtt:   a  c*»njuuctivitis  will  sometimes  provt»ke  ^pasm  oi'   the  orbicularis 

niowle ;  a  rolitJN.  spanm  i\X'  tlw  levator  ani  and  abdominal  nuHcIes  ;  ji  cys- 

litir  cMii  tract  ion  of  tho  mut*cular  walls  of  the  tdadder;  and  a  painful  gum  in 

u'-liiM  will  excite  convulsive  movenients  of  the  entin^  voluiuary  muscular 

*u\v\\\.    in  all  these  cases  ott'onsive  impre-isions  are  made  uptm  the  sensitive 

ocfvw  (►f  the  part,  and  these  impressiouH  are  conducted  to  the  spiiuil  centre, 

from  which  come  the  violent  movements  through  the  njolor  branches. 

Pnin  i^  not  always  felt  in  the  inflamed  part,  hut  often  'juite  remote  from  the 

tse. — at  the  knee  in  hip-joitit  disease,  at  the  end  of  the  urethra 

I  aleulus,  and  nc-jir  the  inferior  angle  of  the  scapula  in  atfections  id" 

(ftp  hver.     In  inflammations  of  the  organs  of  s]>ecial  sense  there  are  pho- 

rttffDi*a«  of  a  peculiar  kind,  whteb  ma>'  be  consideivd  as  related  to  intlam- 

mitirtim  of  these  organs  in  the  same  way  that  pain  is  to  other  tissues.     Such 

the  explosive  sounds  heard  in  the  oar,  tho  brilliant  coruscations  (»f  light 

^n  in  the  eye,  and  jjorx^eried  olfaction  in  deep  inflammations  of  tho  nasal 

'firiiirw.     pjiiii  Diay  exist  without  iiiflammation,  as  in  neumlgia.  atid  it  is  often 

*  ruait^rr  of  the  Hrs!   importance  to  establish  the  diagiiosis.     When  iieural- 

ipic  It  will  be  out  of  all  lU'oportion  to  any  visible  signs  *}i  textural  change; 

*in<ofine.  or  darting,  in  its  chanictor:  in  the  c(mrse  of  well-recognized  ncr\'e- 

Irunki;  intermittent  or  ]>eriodical ;  frequently  coming  on  in  tho  fore  pait  of 

tbi-  (Juv  anil  declining  towards  evening ;  ol\en  changing  its  st»at,  or  going  and 

w'HUHg  at  irregtilar  intervals  ;  and  when  near  tho  stirface  tVeqnently  accom- 

pim'iHi  with  distoution  of  the  c<mtigtn:»us  veins.     There  is  an  abdominal  pain, 

tiiAS  ftf  colic,  which  is  not  the  pain  of  inflammation:  it  is  relieved  hy  prt»rts- 

B^^  and  is  intermittent,  depending  for  itw  existence  upon  spasm  of  the  muscu- 

brwallfi  of  tho  intestine,  by  which  tho  ncn'os  are  oomnressod.     Tho  sudden 

ei-M;tr;..M  ..Pptiin  often  pivominates  mortification,  especuilly  when  succeeding 

•^  og.  aw  in  cases  of  intestinal  disease  followed  by  jwrforation ;  and 

if  I  11  there  is  present  a  tVeqnent,  feeble  pulse.  (»old,  clammy  porspira- 

6"  :^h,  et^.*.,  it  is  still  more  diagnostic. 

'  MS  do  not  suffer  alike  from  this  sonsatiou.     Some  possess  an  organ- 

nxi  iic  and  delicately  acute  that  the  slightest  scratch  ptvKiucc^  nevere 

•Wiunng.  while  others,  cast  in  a  ruder  mould.  a]»poar  never  to  realise  more 
a  little  discomfort.     Women  endure  pain  with  more  fortitude  than  meu. 
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Deprecate  pain  a»  we  may,  il  in  nn  evil  not  without  some  compensalion.     I( 
is  the  hontinel  of  the  body  posteti  at  every  ^to  to  warn  us  of  danger.     A 
crain{t  in  the  Ktornaoh  adnionishoH  tlie  gotinnaiid  of  Honio  iniprudoiiru  in  diet 
which  niurtt  ho  titrrocte*! ;  a  pain  in  itie  eye  or  head  {j^ives  nutiee  to  the  un- 
lirinjijr  sludonl   liiat  holh  niuHt  have  a  Heason  of  rest;  and  tlie  paroxy.sni  of 
a^tiy  whicli  announces  the  passu^o  of  a  grain  of  sand  alon^  the  ureter  nhoi 
tiie  necehsity  of  at  onue  eorrectin^  a  vice  which  may  lead  tu  veMi-al  calci 
hia.     On  the  other  hund,  whon  this  Heiitirwl  in  disunnod  and  unahle  to  givi 
the  alarm,  as  in  cartes  of  punilysi«,  how  oflen  do  we  meet  with  extensive' 
uleeratiouB  from  jiivHsure,  (he  patient  Uein^  entirely  nneon!*ciouH  of  their  ex- 
itftoncel     It  \a  quite  true  that  ail  the  detailed  phenomena  of  inHantmation 
UKiy  be  present  and  yet  the  eoriditinn  not  be  one  of  inHanmiation,  as  in  the 
everted  eyelid  of  u  er\*ing  ehild.  in  priapism  in  prolapse  uf  the  anus,  or  in  thoj 
stomach  during  digestion.     Most  of  these  are  examples,  however,  of  gr< 
functioiuil  activity,  but  may,  if  to(v  long  niairiliiiiied  or  iivcitaxed.  lead 
intlannnation. 

Alteration  >>/  function. — It  is  impOHHible   thul  a  part   perturluMi  by  caust 
which  SO  profoundly  aflfect  sensibitity.  circidaiion,  and  nutriiiitn  sluudd  ct 
tinuo  to  execute  its  work  in  a  normal  uiauner.     Alteration  of  function 
inflammation  may  manifest  itself  in  various  waj*s. 

1.  In  .sttpersnisitivt^ness. — This  will  otU^i  crop  out  before  a  single  sign  of       ' 
inflamniatron  can  be  detected.     In  incipient  strumous  ophthalmia,  the  eye 
becomes  iuitileruut  of  light,  fdinust  pIioio]*h(i!>ic,  befoix^  a  single  lino  of  color 

is  diKcertjihle.     In  the  developing   stage  id    intracranial  inflamtnation,  the 
Hoflest  souniis  will  lall  on  the  ear  like  the  explosions  (if  artillery.    The  bladiler, 
upon  the  uppn>aeh  of  inHanitnatiou,  no  longer  remiiins  a  passive  reservoir  for^^ 
the  urine,  but  resists  and  expels  it ;  and  the  stomach  either  refuses  to  do  0^^| 
perfornis  imperfectly  the  work  of  chymificjition.  ^^ 

2.  Dimrdered  secretion. — The  glandular  secretions  are  changed  in  quiiulity. 
The  salivaiy  glands,  when  inflamed  from  the  injudicious  use  of  mcreury|^H 
have  their  secretion   greatly  augmented  ;    wo  also  the  glands  of  the  nasai^^l 
cavities,  as  in  corj'za.     Secretion  may  likewise  be  dirniniHlu'd.     Inflammation^HI 
of  the  kidneys  is  followed  by  a  nuirke<i  lalling  oiT,  and  frequenily  complete 
suppression,  of  urine.     This  suspunhion  of  the  secretory  fiincti<jn  preven 
the  elimination  of  those  materials  which,  when  retained  in  the  blood,  exe 
a  poisonous  influence  on  the  system.     The  same  is  true  of  the  bile  in  he]> 
litis.    Secretions  also  undergo  changes  in  quality,  or  chemical  changes,  fix> 
inflamtnation.     The  lachrymal  discharge,   which  natundly  is  so  bland  and 
soothing  to  the  eye,  will  become  irritating;  the  mucous  niembrane  of  the 
bladder  will  react  upon  its  <H)ntents,  so  as  lo  change  entirely  the  chen»ical 
constitution  of  the  urine,  and  ibrm  combinations  and  ileposit*  which  greallj" 
intensify  its  irritating  properties. 

3.  Imperfect  or  suspemied  function.  —If  the  eye  is  inflamed,  the  %ision  wil 
often  be  defective,  or  disturbed  by  coruscations  *jt'  light;  if  the  ear,  il  will 
be  rendered  unfit  to  appreciate  sounds  correctly ;  iu  eerebritis,  delirium  and 
raving  take  the  place  of  reason;  in  ittflammation  of  the  mucous  membrane 
of  the  nasal  passages,  the  sense  of  smell  is,  for  a  time,  entirely  suspended  ;  ant 
in  glossitis  ihe  taste  is  temporarily  lost. 

CoNSTlTtTTiONAi.  SYMPTOMS. — I  doubt  Hot  that  IU  evory  case  of  inflamma- 
tion, however  insigniticant  or  slight,  the  system  at  large  realizes  some  distnrb- 
aoce,  but  like  the  influence  felt  from  a  pebble  dropped  into  a  lake,  which, 
though  affecting  overj'  drop  of  its  water,  yet  is  too  inconsiderable  t4)  be 
detected  by  any  of  our  j^res^nt  means  of  observation.  When,  however,  the 
process  is  excited  by  M*me  peculiar  cause,  as  a  puncture  in  making  an  autopsy, 
or  when  it  involves  a  considerable  surface  ttf  a  particular  portion  of  the  boily. 
tk»  in  erysipelas  of  the  scalp,  or  when  it  occurs  in  peculiarly  irritable  indi- 
viduals, a  train  of  spnptoms  will  be  developwl  which  will  artect  the  entire 
body.     Nt>thing,  perhaps,  more  forcibly  illuHtrates  the  contWlerate  bond  or 
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min  unity  of  the  hutunii  VnxJy  than  the  genonil  perturbation  which 

11  I'M-a!  irnjirewsioii'*.  iMthor  tnorhid  or  lu'ulihful. 
iitutiiMiiil  iliNturbuiice  tollowing  an  o|»ci*2iti()ii  i>r  an  injury  is  called 
iiyicAl  or  rniutniitic  fovi^r,  and  in  inf1arnniiit(iry  in  ir^^  natun^, — a  condition 
"w>t  nNK)^uzoil  by  the  |»uUo  ur  by  thu  HourtatioriH  ol'  the  {mtieiit  alone,  but 
hrthr  t'li'vulitui  of  temperature,  which  can  be  measured  unly  by  the  clinical 
jicrraoujtjler. — un  instrument  that  sliould  be  the  constant  companion  of  the 
"^  injwn.  Thi»  increase  of  temptM-ature  it*  always  prewnt  in  fever.  Even  be- 
lh(*  patient  complains  of  chillinesH  or  nutfors  from  rlgor-M.  ihe  ihermometer 
fill  iJi»cloj*e  a  degree  of  heat  greuti-r  than  when  hiis  NL'nwitit)iiM  ui*e  thone  of 
irmth.*  An  elevat4Mi  tem])eruture — that  iK,  a  tcmperatun.'  above  100° — is 
IvAVK  indicative  of  mischief,  an  it  ia  an  expression  of  iis8ue-tIestruction,  the 
dinjn^r  increasinit^  with  every  additional  cu?ju;ix'e,  while  its  steady  ivduclion 
iu^rursii  favorable  chari|:je  in  tlie  coui'se  of  the  diwase.  A  patient  with  a  tem- 
penture over  107°  seldom  recoveiM.  Wo  have,  then,  in  thermometry  a  means 
of  (iclwtin*^  the  earliest  approacli  t»f  dani^er.  and  are  thus  prepared  to  meet  it 
tung  iR'fore  a  sirijfle  ^itfnal  c<»ul(i  be  dirtcorned  in  any  other  way  accessible  to 
tbi!  moi*t  at'iite  obsen'cr.  This  feVer  which  follows  bx'al  injury,  and  wliich 
wt:  rail  traumatic,  appears,  in  |>art  at  least,  to  be  due  to  infection  ;  that  is,  lljo 
iiithxluction  into  the  bioiMl  of  the  products  of  toxtunil  change,  rendering 
t)i.ii  duid  wanuer,  more  irritatin;^.  and.  in  a  measure.  iiicoruputil>Ie  with  the 
'I '  iiii.Uof  the  tissues  ihnuigh  which  it  circulates.  The  cliatiji^s  wiN^ight  in 
I  "k1  will  be  noticed  whert  the  intimate  nature  of  inflammation  is  con- 
.JpiT-U.  Surjrical  fever,  like  that  which  is  termed  idionathic  fever,  may  assume 
ct»ntinued.  remittent,  or  intermittent  type,  depending  on  causes  which  are 
Kirvly  indeiM5ndent  of  the  injury  (U*  opei*aIton.  A  patient  with  a  compound 
•ture.  il  pn»viously  exposed  to  rnia-iinatic  intliiencos.  nmy.  after  the  devclop- 
tih'nl  "if  the  inflammat*»ry  disturbance, — whicb.  as  a  rule,  is  a  continued  fever, 
—U  afterwards  attacked  with  one  of  a  remittent  or  intermittent  form.  If  the 
lient  i.i  young,  and  possesses*  a  sound,  vigorous  constitution,  the  course  of 
f«ver  will  be  eharacierized  by  active  symptoms  ;  in  other  wonls,  it  will  ha 
ipQloiirsfhenic  ;  hut  if  he  is  feeble  or  has  a  bn>ken  constitution,  one  shattered 
I'Vprt-viiHis  disease,  privation,  or  abuse,  its  prevailing  tendency  will  be  ady- 
or  typhoi<l. — li  c(»mpIlcation  which  will  add  greatly  to  the  gravity  of 
I  '  :!■«*.  In  persons  with  a  pre<lominating  nervous  system,  the  element  (d' 
itabiliiy  may  be  added  to  those  alrt?ady  existing.  When  the  injury  is  fol- 
fd  by  n  nrntu-s*.'  and  protractc*!  suppuration,  hectic  fever  may  follow,  by 
which  the  danger  is  greatly  enhanced.  Scunetimot*.  after  traumatic  fever 
jui'vs,  crysijwlas  will  attack  the  injuretl  part,  and  the  whole  drift  of  the 
will  be  changed  from  a  dynamic  to  an  adynamic  form,  in  coni*e- 
li»ii<>e  «if  an  additional  element  in  the  way  of  a  bloiHl-change  ;  the  same  is 
i(?of(iurgieal  patient.s  exposed  to  the  vitiated  atmosphere  of  an  overcrowded 
lUll  wanJ.  Tniumatic  or  inttammatory  fever  is  somewhat  irregular  in  the 
l«f  its  appearatice.  It  may  arise  within  twenty-four  hours,  or  it  may 
irdrfayc*!  for  sevcml  days.  In  a  case  of  am]>utation  following  a  compound 
frft^tiin*,  which  I  recently  had  under  my  care,  it  did  not  make  its  ai>|>earunce 
'■  '    lays  arter  the  operation. 

•  various  causes  which  operate  to  produce  these  differences,  among 
which  may  be  mentioned :  shock,  during  which  condition  the  ciivulation  i.s  in 
■Kcyance;  local  inertia,  by  which  is  meant  an  indolent,  inactive  slat©  of  the 
di*r«»etl  or  damageil  part,  such  as  we  see  where  the  arteries  are  in  an  ab- 
aormAJ  WMidiiJon  ;  and  structural  peculiarities,  some  resenting  violence  more 
ijujckly  than  others,  as.  for  instance,  the  peritoneum  sooner  than  the  parietes 
of  th«  abdomen,  and  the  scalp  S4«iner  than  the  cranium. 

*  la  •w"rrtAinin^  the  heat  nt  tfa«  btwly  the  thertnnmeter  \»  uaoally  pl»cod  in  the  axilt*.  or  ita 
kaJb  au^  Im  intr<Mjuc<nl  liilo  the  mouth  under  tht>  tongue.  In  either  E<t(uatioii  the  inalrttmcnt  Ahould 
!•  *1W«W  Xf  r*niKin  from  ihrre  ^l  four  tniautes.  Therm oinettir*  after  b«in|i;  uned  «houM  tie  carf-fulljr 
■ait»4,  tr:  '--  ■'  n(  lh«>j  uMj  Dut  bocutDe  the  mcxliuui  i>f  ouuiiuuni<.'atinf;  dtiMMUte,  Uiually  there 
«10  ^1  I  inaitniiufttory  nr  sympMu  alio  fever,  »  fall  in  the  morning  aad  «  rise  in  tho 
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inflammatory  fover  w  wido-spread  in  its  effects,  disturbing  the  orderly 
cpunitionH  of  the  (nitiru  body.  ^H 

1.  The  nervous  nnd  muscular  systems. — Previous  (o  its  development  tbeil^l 
are  oi'teu  yawning  »ini  fiUvifbing,  a  |)eritHJ  of  Inssilmk-  iirnl  general  inuHonlar 
sorcnc'!*s.  wiib  piiiii  in  iho  loins,  Kimilur  to  ihe  fcolin^s  oxperionri^d  by  ouq 
who  hits*  been  engaged  in  a  lon^  and  L'.xhau.sling  day  »  labor. 

2.  The  ner  cons  tiud  circulator  If  stjstetns. — ^TIkmv  iw  next  allrration  in  tempei 
ture:  the  patient  experiences  a  senile  of  uini?*ual  warmth  pervading  the  hKxl; 
alterrmling  with  scasationn  of  cliillinOHS.  If  he  changes  his  |}osilioD  in  bed^ 
or  moves  a  limb,  a  rigor  creeps  over  tiie  body.  Thi?  pulse  be<;onies  fuller  and 
more  frequent,  rising  iVom  Heveiity-rtvo  (approximutvly  its  standard  in  health) 
to  eighty-Hvi.',  ninety,  or  one  huiidivd  or  autre  beatr*  per  minute,  sometimes 
(nil  and  bounding,  at  other  times  trurpienl  and  hard,  or  frequent  and  feeble. 
The  pul(«e,  iL  niust  be  remembered,  is  modified  by  age,  pectdiarities  of  constitu- 
tion, and  the  tissue  or  (»rgan  inflamed.  Thi^sc  must  be  all  taken  into  the  ac- 
count preliminary  to  iht-  formation  of  u  judgment.  In  young  children,  at  least 
under  thive  years  of  age,  it  will  vary  in  health  from  ninety  to  one  hundred  and 
ten  beats  a  minute ;  and  therefore  whiU  ih  normal  frequency  in  a  cldld  means 
fever  in  the  adull.  There  arc  pt'i>oiis  in  whom  tlie  pulse  in  naturally  very 
slow,  A  young  nnin  who  was  occasionally  my  com]»Mfuiiti  in  fatiguing  shoot- 
ing-excursions had  a  pulse  which  never  exceeded  thirty  beats  per  minute,  and 
his  uncle^  who  was  a  physician,  informed  mo  thai  he  had  known  it  on  one  or 
two  oceHsions  to  fall  to  sixteen  beats.  We  genentlly  a.ssociate  a  full,  hard, 
and  frequent  pulse  with  acute  inflammation  in  vigorous  constitutions;  and 
this  is  true  when  the  su]>ra-diajdinignmtic  viscera  are  involved;  but  when 
the  stomiudi,  peritoneum,  or  intestines  are  attackeil.  thearleiy  will  be  small, 
U'use,  or  corded,  yet  none  the  less  indicative  of  tlie  intensity  of  the  process. 
Therv  are  also  peculiarities  incident  to  advanced  life.  su<h  as  dimini.'ihed 
nerve-power  with  a  feeble  heart,  in  which  we  cannot  accurately  measure 
fever  by  the  pulse,  but  only  by  the  tliermonu'ter. 

3.  The  secretory  systtm. — The  secretimi  of  the  various  glands  in  inflamma- 
tory fever  is  also  disturbed.  The  mouth,  tongue,  and  lips  are  diy  anti  parched 
■with  incessant  and  insntiute  thirst,  ThiT*st,  which  is  so  distressing  a  sensation 
in  fever,  is  mily  a  call  for  water  upim  the  part  i»r  the  tissues.  Water  is  an  es- 
sential requisite  for  those  chemical  changes  vvhicli  are  ever  in  operation  in  the 
human  body.  The  changes  stimulated  by  the  hot  bloud  iucivase  the  urgency 
of  this  ilemand.  so  that  ihe  tissues  become  diy,  and  their  <apacily  to  absorb 
moisture  is  iiureased.  Dr.  Parkes,  in  his  tJulstoniiui  lectures  on  Fever,* 
advances  the  theory  that  in  the  tissue-metami«riflioses  induced  by  the  dis- 
ease,  certain  ])roducts  are  formed  whirh  may  strongly  attract  water,  such,  for 
example,  as  H(nne  gelatinous  body  i-onstrucled  from  the  albuminous  matters 
of  the  blood,  and  this  in  turn  may  be  converteil  into  uiva  or  uric  acid,  as 
gelatin  always  is  when  l-aken  into  the  system,  and  thus  elimituited  from  the 
Body  through  the  kidneys.  In  this  conne<'tion  the  presence  of  sugar,  which 
has  so  strong  an  attraction  for  water,  and  which  is  the  cau.ne  of  the  thirst  in 
diabetes,  is  brought  forward  to  give  plausibility  to  this  ingenious  explanation. 
Be  this  as  it  may,  Ihe  fi)lly  of  denying  water  to  a  patient  consumed  by  febrile 
excitement  must  be  apparent  to  every  one. 

To  continue  the  detail  of  B^Tiipt  cms;  the  skin  is  hot  atid  dr\- :  the  secretion 
of  the  kidneys  is  fiiminishe<i  in  quantity  and  changed  in  quality,  being  high- 
colored  and  scalding.  The  urine  is  leaded  wiili  uiHc  acid,  rising,  as  found 
by  Becquard.  to  b.D  jicr  cent,  (the  natural  average  beii»g  a  little  over  1  per 
cent.) ;  the  cxtrartive  nuitter«  are  nearly  d(»ubleT|.  while  the  flxed  salt.s  dimin- 
ish about  one-half  and  the  chloriiles  in  a  still  greater  degree,  that  of  stHlium 
abnost  entirely  disap|H'aring  during  the  acute  stage.  'J'he  biliarysecretion  u» 
diminished,  allerwards  increased  and  changes!  in  its  constitution,  as  seen  in 
the  cleep-green  or  tar-like  dejections  which  prove  so  acrid  and  irritating  to 
the  lower  end  of  the  Iniwel.     The  bile  is  sometimes  returne<i  to  the  blood, 

•  Medioftl  Tltnw  and  a«Boa«,  vol.  x.  pag«  .^l^. 
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impartiuir  m  yrllow  or  icterode  tingo  to  the  conjunctiva  and  skin.    The  loujLjue 
■  ••!v<i  with  a  whitu.  yeHow,  iH'  hrown  vmiX  ;  Ihu  luhio  \n  pfrviTitMl, 
.>!o  ttn*f»iW.  iho  appeliU'  in  lost,  with  ptThapHu  loaihiri^  lorall  kiiid* 
(il  l».w     \\u-  Hpi^Mal  jM?n>H^s  hct'oino  in  »omv  instiincyn  kooiily  anito.  oh}>yuiaily 
thi'  «'Vf  :in-l  fho  oar,  s<_i  that  all  »*tr«tn;^  lights  an(J  hoiuhIs  (iisttirli  and  dintroHs 
The  sense  of  smell  ma^*  hoconio  »o  extremely  acute  thiit  udui-s 
«i  r  uthvr  cii'cutuHtaiices  would   not  be   reeu^nized   are  decidedly 

ollrjihivf  Theiv  i»*  tUltiens  and  pain  in  the  heai],  with  fluslu'd  face,  and  as 
tTi-aiiig  appivaehes  the  ixist leKsm'ss  inereaj^vH.  the  rcHniratiou  iw  more  hurried, 
(hThiip*  interrupteil  by  sit^hr*.  the  mind  wandei*s,  the  sleep  is  uneasy,  dirt- 
xnrM.  broken  at  short  intePvulH.  and  i*o  the  uij^ht  is  pa'*»»ea  until  the  niorn- 
inj^  diwo^,  when  the  patient  becomes  more  quiet  and  perhaps  fallh  into  a 
Jnmltcr.  which  may  Uwt  tor  two  or  three  hourw.  Not  uvery  case  furnisliea 
■itti  a  ^mp  of  phenomena,  either  chronologically  or  numerieally.  The 
iodarumatory  fever  may  he  so  slight  as  scarcely  to  he  observed,  like  a  mere 
ripjJo  ap<jn  the  surface  of  a  lake,  or  it  may  as8ume  such  violence  that  the 
•iPjDgv^t  con!*titutioii  will  go  down  before  the  attack.  The  duration  of  these 
«m*titutional  symptomH  is  not  uniform;  simielimes  they  pass  away  in  a 
few  bMiir*.  but  again  last  for  tive  or  fiix  days,  during  which  tinie  not  only  is 
i1m>  tts*imiliition  of  food  suspendwi.  but  (he  waste  ivsulting  from  oxidation 
iiiocn'ased.  in  conseqm-ncu  of  which  the  patient  enmciates.  The  nubsidence 
b  marked  by  gene  ml  amelioriition  of  all  the  HymptoinH,  very  much  in  the 
order  of  invii^ion.  The  rostlossnes-^  and  delirinui  pass  away:  the  heart's 
HtidD  diminishes  iu  both  force  and  fre*piem*y  ;  (he  skin  become"  njoist ;  a 
fivv  pernpinitii)!!  sometimes  breaks  out  over  the  body;  the  tongue  loses  its 
ilrj'DfW .  the  thirst  is  diminished  ;  the  headache  disappeai-s  ;  the  urine  becomes 
i»)i\' ahundani  and  deposit-^  a  lateritious  sediment ;  the  evacuatitms  from  the 
bw«li«a*wumo  a  healthy  color;  the  face  regains  a  cheerful  expression:  in  Hne, 
•vnC'vat  i»  the  change  fmm  tlie  jirevious  condition  (hat  the  patient  may  be 
IlliDijIy  compaivd  to  a  shi|)  which  has  been  driven  and  tossed  for  many  day» 
fcyierctt  winds  and  tem[iestu(>us  seas,  yet  has  struggled  on  until  the  tempest 
HnriTpa.st  and  the  anchor  dmpjRHl  in  Hume  quiet  harbor. 

Vatore  of  InflammatioiL — What  is  inflammation?  Wo  define  a  fracture  to 
twa  Miluti^m  in  the  loniinuity  of  the  fibres  of  a  bone;  a  catanu't  to  he  an 
"»|«rHy  itf  the  cn'stalline  iens.  or  of  its  ca]>sule,  or  both.  These  are  concise 
t«nii».  But  when  we  attempt  to  define  innanmuition  by  a  few  sharj).  incisive 
*»ini>*.  ui«  find  ourselvc-s  surrounded  by  such  limitations  that  any  statement 
beyond  a  rec'>rd  of  its  phenomena  is  little  more  than  conjecture.  Indeed,  in 
■tiorapiing  to  discover  such  a  definition  we  aiv  chasing  a  phantom.  Like 
riBlritiiin,  the  term  inflammation  is  a  generic  one,  and  compreliends  several 
»orT  diHtinct  series  of  phenomena.  For  their  intelligent  study  we  may 
amnije  thetnt  phenomena  under  the  following  heads:  1,  disturbed  nerve- 
■Piiwi.  2,  diwirder  of  the  b|o«)d-ves.st*ls  and  their  contents;  3,  passage  of 
^^fc#  i^jfttent^s  of  bltKMl-vossels  thnmgli  their  walls;  and.  4,  change  in  the 
^P^ftfTa-^iMdnr  tissues  of  the  inflamed  )>art. 

1.  DiAlurbed  ntTVe-acfiori. — When  an  irritant,  such  as  a  drop  of  ci»rrosive 

■^(ir  a  hot  iron,  is  brought  in  coitlact  with  the  surface  of  the  bod>\  there 

H  J  -iiess  of  pain.     This  consciousness  depends  up<m  the  presence  of 

*r  .i's  which  have  been  damaged  by  the  irritant,  and  wliich  pass 

frrim  :1h.  •.urface  to  n  centre,  the  cerebrr>-spinal.     Not  only  are  impressions 

trin<mitte<l  centripetally.  but  also,  in  answer  tti  •^uch.  an  influence  is  sent  out 

aiiih^  Kitothrr  line  of  ner\'es.  which  are  centrifugal  or  etfenMit.  and  this  in- 

(loi'ucr  pr-tduces  muscular  movement.     The  ex]»erinients  of  t'laude  I^ei*nard, 

■bowing  that    from  tlio  sympathetic  cord   in  the   neck  aiv   derived   neiTcs 

which  I'onlrol  the  siiperficial  iirteries  of  the  head,  constituted  the  initial  step 

loothrr  investigations,  which  render  it  quite  certain  that  the  vascular  system 

i»nndi*r  the  regulating  influence  of  a  set  of  nerves,  which  together  are  called 

iho  TAiso-TDotor  system-     These  nci-ves  are  found  to  quicken  and  slacken  the 
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heart's?  movements;  they  regulato  the  size  of  tho  blixxi-veBsels,  nud  are  aim 
concwued  in  the  pi'OfeHH  ofnerroliori.     While  they  all  part.**  thmutch  the  svm- 

f)athelic,  their  origin  in  n-iilly  in  tho  oci'ebi\>-spiMul  centre.  Wu  have  also 
earned  that  arteries  by  virtut*  ol'such  nerve-taidowmeutsexeeute  rhythmical 
movements  ullitjtJTL'ther  indej>eudeut  nl*  ihe  heart,  from  which  they  an*  derivinl. 
(F'ig.  nil)  The  receptive  und  executive  centre  ol*  this  vascufar  system  of 
nerves  has  not  been  detiniti-ly  dcLerinined.  but  there  are  reas<jns  ibr  be- 
lieving that  it  is  located  in  the  upper  extremity  of  the  spinal  cord,  or  perhaps 

Fio.  119. 
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A  minute  ftrtorr.  exhlblUnc  leTar&I  poliiti  of  oontnetlun  lDdepenif«nt  or  ihe  hwrt'a  BcUua. 

in  the  entire  coi-d,  a  view  which  receives  support  ft-orn  the  experiments  of 
Dr.  NuHsbaum.*  ?!ixcitat]on  ol'  tiiese  nones  (leeni-H  from  i-itlior  external  or 
internal  irritants,  whether  mechanical  i>rchemiea1.  umL  I  *ionbt  not.  lonns  an 
important  antecedent  to  all  the  subnequent  changes  involved  in  the  procesB 
of  intlammation. 

2.  Disort/er  of  thp.  bhod-vessels  and  their  contents, — A  few  anatomical  and 
physiological  ivmarks  in  reference  to  a  part  of  the  vascular  system  will  facil- 
itate the  study  of  this  division  of  our  subject.  The  circulation  is  uftbcted  by 
means  of  three  kinds  of  vessels. — arteries,  veins,  and  an  intermediate  set,  the 
capillaries.  The  arteries  and  veins  possess  three  coats.  In  the  present  con- 
nection ihe  middle  tissue  has  fur  us  the  greatest  intei^est.  It  is  composed  of 
elastic  tissue  and  unstriated  muscular  tibre^  arranged  circularly.  The  relative 
pn>portion  of  these  twostrucluivs  varies  utditl'ereut  p(»rtionsof  the  vessels.  At 
the  rCM)t  of  the  arterial  tree — the  aorta — there  is  bttle  muscular  with  much 
elastic  tissue,  but  as  we  ap]>roach  the  capillanes,  and  the  vesselK  diminish  in 
sixe,  the  nmseular  is  largely  in  excess  over  the  elastic  elemenl.  In  the  veins 
Ihe  former  structure  larg^-dy  prcp«»ndej*ates  at  all  points,  and  accordingly  we 
tind  Ihe  power  of  eont  met  ion  is  greater  or  n»ore  noticeable  in  the  smaller 
than  in  the  larger  arteries;  indeed,  in  the  smallest  of  the  latter  it  nuiy  bo  «o 
great  as  entirely  to  exclude  for  a  time  tho  entnince  of  blood.  Now.  it  follows 
that  the  arteries  possess  a  j)hysical  pr(.»perly  due  to  the  presence  of  eloatic 
tissue,  and  a  vital  property,  that  of  contmciility,  due  to  tneir  cii-cular  mu»- 
eular  tibn-w.  The  .same  may  I»e  affirmed  of  the  veins,  though  to  a  different 
degree.  From  this  organization  the  arteries  are  c<tnslantly  acted  upon  by  two 
distinct  forces, — a  vital  one,  which  tends  to  les.sen  or  close 
their  canals,  and  a  mechanical  one.  elasticity,  which,  together 
with  bl<M»d-pressure.  tends  to  enlarge  or  keep  thoU)  open,  so 
that  during  life  they  are  ever  owiilating  between  tliese  an- 
tagonisms. It  is  this  that  priMiuces  the  elliptical  form  of 
these  tubes.      (Fig.  120.) 

The  natuix*  of  the  capillaries  ia  Btill  a  subject  of  diM'Ussion. 
By  Leldesdorf  and  Strieker  they  are  considered  as  homoge- 
neous tuheH  of  protopla.Min,  ]x>sseHHing  the  property  of  c*ontraction  and  dUft- 
tation,  movements  whi4*h,  according  to  Htricker.  correspond  to  thoHO  wit- 

*  Loeftlltttion  <>r  tho  V»M)-Motor  C«Dtr«,  by  Dr.  HortU  Niuibaatn,  Arobir  Kr  OtMunmU  Pfay- 
riologloi  M*cL  Timed,  Augiiat  U,  IS7£.  p«ge  732. 


Fin    120, 


NaTiiml  r-iriii  nf  llif> 
oiM^i)  uf  an  Mlery 
wbi-D  ruipiy. 
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iw**«#i  in  iho  oclUof  oortain  ^Innd;*.    Hi^and  Ki)ij^et  regard  them  as  formed 
I  -rh  of  celh  and  lined  by  au  enduthtdiuin,  the  tiixt  view  being  the 

(I.  it*  orio. 

W  VViKiiiivard.  A^siNtaiit  Suinjoim.  U.S.A..  in  w>mo  verj'  careful  observa- 
tinwou  ibf  iTiinut^f  aitones.  vi-ins.  and  capitiarios.  wus*  enabled,  as  b«  >>up- 
(Nwd,  bv  uiti'uto  of  t^iivor  »tainiii;r*^.  lo  dt^nionstnite  tlio  exirtton<!e  of  Htomata 
or  |ntrw*  at  the  junction  of  the  vasoular  ondotbelia.  (Soo  History  of  the 
Cau«v  imd  Natuiv  of  InHainniation,  p.  \\h,  post,)* 

Thi-  Ik'havior  of  the  vesHcU  and  tneir  contents  under  vanouH  excitants 
bft!)  tKvii  ean*fally  studied  under  the  mici*oHeopo  by  umo^  the  traiinparent 
liiiumof  aiiiiuaU,  such  as  the  mesentery,  tuni^ue.  and  cornea  of  tho  fn>g,  or 
Ibf  wiu^of  ttte  bat.  The  firmt  I'rtVeiof  the  application  of  certain  irritants  in  to 
inilutva  -■^lat*;  of  contniction,  alK-rwanlH  followed  by  dibitalion,  of  I  be  vessels, 
wbilf  hvihe  use  id* others  dilaluiion  U  immediately  produced.  From  ail  the 
ii  vhich  wc  po.s.'*es-4  in  ivirard  to  this  alteration  of  size  in  the  vessels 

o! ..  .    J  part,  it  is  bij^hly  pro()able  that  it  is  conditioned  on  the  nature 

B(  tiic  ^xvitant.  Wo  certainly  see  ibijj  in  the  actiitn  of  some  drugs:  ergot, 
'^itiMance.  will  cause  (rontraction  of  the  arteries,  while  the  nitrite  of  amyl 
will  pnMnce  their  dilatation.  If  8ucb  effects  take  ])lace  under  circumstances 
otWr  than  intlammatory.  it  in  not  unreasonable  to  infer  similar  results  from 
tlif  ut'iiim  of  thos^'  agentJi  which  provoke  the  disoi'der  under  consideration. 
{Wtain  it  ii*.  however,  that,  whether  the  one  or  the  other  takes  precedence, 
final  effiH't  is  dilatatitm.  The  diminution  in  the  lumen  or  canal  of  a 
«l  ii*  effected  by  contraction  of  its  circular  muscular  fibres  through  the 
inotor  tnink  of  a  vancular  nerve,  and  ia  therefore  an  active  condition  ;  it8 
ikiAtion.  on    the   ronirary,  cannot  be  euch.  as  there  are  no  longitudinal 

iilitr  fibres,  and  when  it  exceeds  that 
pKluco*!  by  the  elastic  tissue  in  its  walls, 
II  wthi?  re*ult  of  muscular  enfceblement, 
w  paralysis.  Coincident  with  the  dilata- 
tion, which  includes  arteries,  v^ins,  and 
)ilhu'ie«,  the  circulation  becomes  quiek- 
Bii'l  the  blood-rorpuscles  crowd  into 
*l»  v(j9wU  in  lar^e  numbers,  so  as  to  make 
▼i«blo  many  cbanncis  which  under  other 
rimimstances  c<mhi  not  bo  seen:  hence 
ilwrvdnetw  or  rubor  of  the  afJ'eetod  part. 
Xn  iH-w  vessels  are  ibrrned,  but  the  old 
<>n<i»  Mv  dilated,  and.  admitting  tiles  o^ 
leH  corpust'lcs,  now  become  apparent, 
Th?  experiments  of  Hunter  and  Paget 
«riidngly  verify  this  statement.  That 
^  lianCi*r  consisti'd  in  Injecting  the  two 
Bu^  of  a  rabbit,  in  one  of  which  intlam- 
n»»ttoD  had  l>een  pnjducod  by  freezing. 
Tbi*  contra.-^t  Iwtwren  the  healthy  and 
tbi' mdii-allhy  one  is  shown  In  Fig.  121. 
Thtjw.*  in  tbr  leO  appear  to  tn?  much  more 
numerous  and  tortuotis  than  those  in  the 
rbc  ear.  The  experiment  of  Paget  was 
t»n  the  wings  of  the  bat  (Figs.  122 
123),  inrtammation  being  uxciled  in 
rtio  by  mcann  of  the  cautery.  The  ves- 
«ri<  hicrvasc  not  only  in  width,  but  likewise  in  length,  which  gives  them  a 
««rppiiltn«i.  tortuous^  and  even  varicoBC  appearance. 

•  TVmm  «ibp«r>  ■  '  '"'I?!!  |irf<TinqBlT  maJe  by  Ebortli  and  others.     There  are  few  hUtoIogi«t«, 

tawrror,  %i  ftre^>  k-vc  in  the  eit^lflDcc  of  thoM  pores.     The  tDtorprot«ttoD  of  the  linm  in* 

4fa«la4  bjr  •* '  ...i.^f  to  Strieker,  in  »a  rolluir5, — nftinel}^.  that  i\\cy  Are  living  m&ttur  (lilTeriDff 

r  ilie  c«U«  hy  cheuiic&l  ebanget,  whieb  ronder  tbem  more  <(uc«pUble  tu  Ibe 
h  I  flilrer. 


a 


;v 


Tlir  ilirr'Trnt  vuculuit)'  •.>r  iha  tvro  can  In  * 
rmttblt  111  wlilch  UiiDt«r'i  expvrlineiil  twB  Iweo 
parfaravd. 
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The  dilntation  begmn  in  tbe  arteries,  and  aft«rwai'ds  extends  to  the  veins. 

The  uci'oloraiion  of  the  circulation,  on  the  supposition  that  the  action  of  the 
heart  and  the  resistance  of  the  capillaries  remain  uncbiinged,  cannot  be. 
attributed  tu  the  alteration  in  the  size  of  the  ve«HeU.     Ou  the  contrary,  we 

hhouhi  expect  the  rcvcrHC  to 
be  tnio, — nuniely,  a  dimiuii^hed 
rapidity  in  the  movement  of 
I  he  blood .  jnst  as  »\  i*eamB 
travel  at  a  wlower  I'ate  atler 
passing  from  narrow  into  more 
expanded  channels.  On  every 
Hide,  and  for  some  dlBtancti 
around,  the  blood  ia  seen 
stivaming  in  towards  the  focus 
of  irritation,  and  ci*owding  the 
vessels  with  corpuBclcs.  It  is 
to  ihif  circkf  of  rapid  move- 
ment that  till'  Xi^rxn  titttTmina- 
tioti  ajiplicH.  and  it  gives  a 
piethoni  10  the  vessels  some 
distance  ln-yond  the  immediate 
area  of  intlammalory  action. 
AiYer  a  time  another  change 
taken  place.  The  niuvemeiit 
of  the  hioo)]  becomew  slower; 
the     red     coq)UHcles.    closely 

iro.nfl«ned  winger  .i,.»mt   Aficr  ivgei.  P^^^^I^^  togclher  are  dispose'd 

to  cohere,  and  to  occupy  the 
central  axe«  of  the  vcbsoIb.  This  tendency  in  the  red  corpuscleH  to  cling  to 
one  another  is  not  in  any  way  peculiar  to  inflammatoiy  blood,  for  the  8ame 
behavior  is  olwcrved  in  healthy  blnod  which  ha?*  escaped  fn)m  the  vessels. 
This  slowing  of  the  circulation 
when  obi*ei-ved  under  the  mi- 
cr»>scope  is  exceedingly  inter- 
OBting.  Atone  point  a  group 
of  red  corpusf^les  it*  neon  rolling 
along,  then  stopping,  and  again 
moving  fonvurd  with  apparent 
diflieulty ;  at  another,  a  lew 
adhering  corpusclea  attempt 
the  passage  of  a  capillary 
chnnm>i  and  fail,  then  retro- 
grade and  again  charge  the 
obstruction,  sometimeH  with. 
at  other  times  without,  suc- 
cess. In  another  part  of  the 
field  a  maHs  of  corpuscles  ap- 
pears to  have  become  ar 
rested  in  the  vohhcI  whei» 
others  moving  rsipidiv  for- 
ward ngainst  the  barrier  sot 
them  iK'c  by  the  impulse,  or, 
failing  in   this,  whirl  otf  into 

other  fhanntds  where   the  <d>-  i«ii«o.oa  wu.k  of  u.. ... 

starles  are  less  tornudnblc. 

This  circle  of  riiniinished  activity  in  the  flow  of  the  bli>od  is  what  is  termed 
congestion.  It  has  been  said  that  the  red  corpuscles  select  the  centre  of  the 
vessels,  thus  leaving  a  space  between  them  and  the  vascular  walls  which  is 
occupied  by  white  corpuscles  (Fig.  134).  tbe  number  of  which  appears  to 
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htst  groatly  mnltiplied.  These  corpuscles,  or  tcucocytos,  seem  to  have  a 
trwrtion  for  onu  anoihor  and  for  tlie  walls  of  the  vessels,  to  which 
diHpo»io*i  U)  atihtMV.  thyir  move- 
ai&uhein^  much  Iohh  rapkl  than  those 
<>f  ihfi  red  Afi  the  ppn-ess  advaiu-es, 
t>ii>rniw*lLii^  of  thi.*  voHHt'lB  with  fnrpufi- 
CttUr  tXKlk'^  readier  its  limit.  H<t  that  at 
Ibr  u  short  dLniance  around  the 
of  inflainmati<in  the  hliHtd-rnove- 
nrni  ouftMrs:  this  state  constitutes  stofj- 
MtuiRvTsfagiit,  Nothiii^can  more  beau- 
tifully illustrate  the  ditl'erence  in  num- 
km  of  tbt--  red  and  vvhilt^  eorpuwU-s,  and 
ilMr  mlat ion  to  one  another,  and  to  the 
w%\U  of  the  Vt*p4sels.  in  the  uninflumed 
trultht*  inttanied  stui^i,  than  Figures  125 
Wtl  I2t».  which  show  the  circulation  in 
ttif  rnr-M^^iitcrv  *tf  thi*  fro>f  under  these 
i*  ris.  and  which  are  faithful 

^C  -ris,     drawn     from     nature, 

anrffir  the  camera  of  the  microscope,  by 
Dr  R.  O.  Shakespeare. 

Wfl  have  thus  Uilvaneed  three  stages 
in  the  im>ccss,^letennination,  conges- 
ridii.jifnl  T»tiignation.  The  ditferent  phe- 
5cjinc»a  remind  one  very  forcibly  of  a  crowd  of  living  beings  in  a  great  city, 
«Jtnwtcd  towards  some  scene  of  excitement.  On  every  side,  along  every 
Jliwt,  lane,  and  alley,  men,  women,  and  children  are  seen  running  in  hot 
lut«,  tiieir  faces  all  turned  towards  a  common  point :  this  is  determination. 
A*  '  ral  point  is  ncarcd,  the  crowd  is  so  closely  collected  that  niovo- 

Av  i  slow  and  dittieuit,  and  the  pace  is  slackened;  some  turn  off  in 

octc diivcuua,  others  iu  a  different  one;  some  retrace  their  steps,  and  others 

Fia.  126. 
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•-__j ...^y  ^f  11,^  fTDR,  400  dlMDftrrB,  rwltici^  I'fi:  «.  o.  Tannic  with  rH  Klld  whfM 

tln-llnuu  ci>ri'U«clL-9  aDii  l«ucuryl<v  •caltvrod  »{ahi<eljr  tlifuuglt  It. 

their  way  forwnni.  Jostling  their  neighbors  without  formality:  this  is 
<wiffwtion.  Stiil  farthor  inward,  at  the  very  focus  of  attraction,  the  throng 
i»»od«'nM»ly  packed  that  movement  is  impossible:  this  i»  stagnation. 

At  the  scat  *}\*  stasis,  or  re!*t,  the  capillaries  appear  to  be  densely  packed 
*itb  re«l  corpu^-lc?  alone,  altered  in  form  aud  apparently  without  any  liquor 
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Ran^uinis.    The  cauHO  of  this  Rtneia  is,  ao<?ording  to  Ryneck  of  GratB,  due  U 
chiingt^  in  ihe  vitui  propertiiit^of  the  <'apillai7-  walls:  the  ground  for  such  an 
opinion  will  pruHently  a])puur.    But  porhiipslhe  nioHi  astoiiiBhing  jxtrt  of  thw 
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lonuDMlnAiMtnt«ryof  thAfVoic.  ^OOdlArosti^rc,  r«(1ur«<l  ^  :  n,  b,  vanule  flilffil  with  rod  aad  «bite 
eorpuKiM:  the  rod  Id  Ih"  Cfnirvftud  ilr*  white  crxwiltng  along  the  wait*;  r.  r,  i-attllUry  <1U< 
Itnuod  with  mlnnd  wlitto  (»n*<»<'l^  ;  niintt>er  of  tin*  whilf  mncii  liicrrsMd;  il,  <(,coiiiiPCliv"  llmmt 
betwwn  Ti-unlt*  atid  capl)l«rv  nilwl  wjlh  miffnii<>4l  lt>ui-4>cjt««;  «,  i>,  conn«rth'»  tiatuc  wllh  \*m 
Infilmtloii ;  /  dark-burdvrtid  Ufrve-flbrti ;  ^r.  nuiulHT  nf  nuclei  In  otieatlu  iiierNL^nl. 

procGBS  is  that  which  tokos  place  with  this  slowing  of  the  blnod, — nameli 
the  passage  of  the  latter  from  the  interior  to  the  exterior  of  tbe  vetsseln. 

3.  Parage  of  the  contents  of  the  vessels  throm^h  the  wnlh. — VariouH  terrnrt  are 
employed  to  express  this  change  of  place  of  the  vascular  contents,  such  aa 
"effusion,"  ''exudation,"  and  "lui^nition."  I  prefer  and  shall  use  the  word 
trarusudation.  Tlu^re  is  a  normal  tmnsudation  wliiih  is  rtinsiantly  in  operation 
to  supply  needful  demands  of  the  tissues;  it  is  thif  which  ^ives  to  the  latter 
their  moisture  or  succulence. — a  kind  nf  riutntive  hath.  The  inflammatory 
transudation  ditfers  chiefly  from  the  iiurmal  in  a  iniirict-d  increase  of  the  con- 
stituents of  the  liquor  sanguinis,  as  well  as  in  a  lar^^er  nnmher  of  corpuscular 
forms.  It  may  occur  from  mechanical  C4iuses,  altrjjfether  independent  of  in- 
flammation, as  when  a  proup  of  indurated  glands  press  upon  the  axillary 
vein,  or  the  gravid  uterus  upon  the  cava  or  iliac  vessels,  ohstnictin^  tho 
polurn  current  of  blood,  in  consequence  of  which  the  liquid  portion  find*  iU 
way  thn)u^h  the  porosities  whicli,  if  it  he  true  thai  physical  particles  are 
never  in  absolute  contact,  must  exist  in  the  walls  of  the  vessels.  The  ana- 
sarca from  hepatic  and  cardiac  diseases  is  uirnt  of  this  nature.  A  familiar 
illustration  of  this  can  bo  witnessed  in  the  leather  hose  of  the  firemen  :  under 
the  pressuiv  of  the  column  of  water  the  wlioie  extent  of  surface  sweats  with 
moisture  which  has  been  pressed  throuirli  its  poi*es.  This  will  not.  howyv-er. 
account  for  the  escape  of  the  corpuscular  part  of  tho  blood.  The  white 
corpuscles,  or  leucoc^^es,  which  linger  about  the  sides  of  the  vessels,  begin 
to  penetrate  their  walls,  They  are  seen  to  disappear  gniduallj'  fW>m  iho 
inside,  and  to  appear  on  the  outride,  in  the  torm  ol'  button-like  promineuccft, 
or  partly  in  and  partly  out  of  tlie  vessel,  in  dumb  bell  forniH;  these  become 
pyriforni,  then  remain  attached  by  a  delicate  threail,  and  Hnall}-  are  entirely 
disengaged  (Fig.  I"i7),  to  wander  ott'  among  the  perivascular  structures,  by 
the  anuebuid  movemenis  M'itb  wliich  they  are  endowed.  This  passage  is  called 
a  mnjrtition.  Not  only  do  leuet>evtos  wandei*  out  of  the  vessels,  but  to  some  ox- 
tent' also  the  red  corpusclefl.  Tfiis  is  etfected.  according  to  one  view,  through 
minute  slomata  which  are  supposed  to  exist  on  the  minute  vesaels  along  tho 
lines  of  junction  between  tho  colls  of  their  endotlielium.     It  has  been  ob- 
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Mticnttlon  ur  trannidattuii  of  Ittucwcytra,  liT  thm 
|«aMgv  uf   wlillo  coriMiwlttf  Ibrough  Iha  watte  of 


jtctcvl  tbftt  ihcHic  sKomatn,  muny  of  whieh  do  not  exceeii  one  teii-thouaundtb 
ofuiiu'b  ill  diuiiictwr,  are  ciiiirely  too  f*inall  to  iidmit  the  paHsage  ofa  white 
^orptiK'U\  a  Ikmjv  uvera^^iu'^  alxnit-  ono  rhree-thousandth  ot  an  inch  in  diam- 
"^irli  Hti  of»Ji.N-iioti  is  without  force  whon  we  connidor  iho  oxtraordiiiary 
Df  tonii  which  the*  IcucocytuH  undergo,  and  the  not  iniproitahle  dila- 
Ul'liiiy  of  the  .sionmta  ihenihclvoH.  (>thei"s,  regarding  the  capillaries  as  con- 
•siiimof  prolopUwui,  do  not  deem  tlie  pre9.;nce  of  litomatu  at  all  necuHMiry 
to  thf  iTitirraiion,  but  t«iniply  eoutaet  of 
tb»  t)n>topla^m  of  the  vesAoln  with  that 
(rf  Ihr  wliile  forpuseles,  by  which  the 
vill't  iipt>a,  and  again  close  behind  the 
IwixM-yt*-*  a*  they  escape.  The  experi- 
■MiU  tif  Uynei'k.  if  they  do  not  |>rovo 
(ooclu^ivety  that  stoniata  exint,  show  ut 
kiHt  that  ihe  act  i^  a  chemicovita)  one, 
io  wfhit'h  the  wtdU  of  the  vcA-seU  jday  a 
pniniinrni  }nxrt.  By  displacing  the  bl(»od 
<if  furori/A^tl  frogH  ami  injecting  in  itH 
pUte  milk  or  detibrinated  blood,  and 
Uirn  irritiitiug  the  rnesoutery.  he  was 
'IRhM  Io  pPHtuce  promptly  the  ]>he- 
1iittu*ru  of  determination,  blowing,  and 
innWfttion.  Using  a  suhition  of  com- 
aoti  -iilt  to  replace  the  bItXMi,  and  then 
intp^lucing  a  Holmion  o\'  chromic  acid, 
or  llip  :«ulphato  of  copper,  so  as  to  dam- 
iT*  the  vital  pTt)perties  of  the  walls  of 

lb  capiltarieN,  he  found.  U|Kjn  transfusing  with  the  milk  or  detibrinated 
klodd,  (hat  ni'ither  »lngnatit>n  nor  ti*an*iUiiation  followed.  There  can  be  little 
Wil  that  the  minute  blood-vetjsels,  which  constitute  a  great  irrigating  net- 
wi»rit,  sustain  a  relation  to  the  work  of  initritinn  which  gives  them  an  im- 
|n«1»nci'  very  different  from  that  of  the  larger  arteries  and  veinH.  They  are 
iiuW  living  tubes,  and  not  simply  camils  of  conduct  ion. 

Tho  blo«.N|  undergoes  not  only  a  change  of  place,  but  also  a  change  of  con- 

Mttation.  which  will  be  best  understood  by  u  comparison  of  itH  physiological 

pathological  characteristics.     It  is  normally  a  very  changeable  tissue, 

it*  a  huttdred  analyses  were  maile  of  tlju  blood  of  the  same  individual, 

at  i  hundred  different  periods,  no  two  would  agree  in  all  particulars.     Still, 

thu  does  not  materially  affect  the  comparison  between  mflammatory  and 

ii*m-inflarnmatorj'  bloo<i.     The   red   and   white  corpuscles,   when  in  |)hysio- 

harmony  with  the  demands  of  the  tissues,  bear  a  certain  numerical 

tion  to  each  other;  that  is,  they  are  in  the  proportion  of  about  four  hundred 

(rorpu^elew  to  one  leucocyte.    II  ig  true,  some  modification  of  this  statement 

rowt  he  nuuie  in  the  ease  of  the  veins  of  the  liver  and  spleen,  in  which  the 

te  corpuscles  are  much  more  numerous;  and  the  same  is  true  alter  n  full 

_         The>4e  corpuscles,  again,  in  health  are  indiscriminately  intermingled, 

iod  glide  along  without  showing  any  disposition  to  loiter  by  tl»e  way.     Now, 

in  luflammatory  disturbances  of  the  bhwwJ-vessels  the  normal  proportion  is 

ciun^fed :   the  white  corpuscles  are  increased  in  ninnbcr.  and  remarkably  so 

tA  indammationH  of  certain  organs,  such  as  the  spleen  and  lymphatic  glam^lH, 

•»  tt«  even  to  form  one-half  of  the  corpu.scnlar  part  of  the  blood.     As  the 

M  ojrpuscle  i*  probably  formed  tVtmi  the  white,  the  cause  of  such  increase 

»<'ulii  ^eem   to  w  an  arrest  in  the  deveh)pment  of  the  latter.     Again,  in 

iii!:iii.in:*!..rv-  bl<jod.  as  has  been  stated,  instead  of  moving  promiscuously 

iffected  vessels,  the  (forjniscles  aai^ume  somewhat  distinct  posi- 

.  :,-.    I..    .  V  ti  in  the  centre,  and  Ihe  white  along  the  sides. 

The  trarL>4udatioii,  in  addition  to  leucocytes.  eon^istH  of  liquor  sanguinis. 

fluid.  hi»wever,  art  found  in  the  inflamed  tissue,  possesses  certain  notable 

icftl  differences  iVom  that  of  uninflamed  blood,  which  appear  to  have 
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been  acquired  duniig  or  after  its  passage  through  the  vessels.  The  liquor 
sanguinis  of  normal  bloixl  oontuins  a  Uir^ro  aiuount  of  albumeu, — abuut  ouo- 
tcnth.  A  portion  of  iliis.  wht-n  <ira\vri  from  the  vcHsels,  unticrfijoeK  qtiirkly 
epontuneoui*  coagulation,  t'onniui;  Hliriii.  It  is  the  latter  which  producet*  the 
coafTulaliori  of  the  hlood,  furniiu«:;  a  porous,  ^olatiuouis  maas,  or  clot,  in  the 
mc'shus  or  initrsticen  of  which  are  entangled  the  corpun^-left.  If  the  coagu- 
lation takes  place  »lo\vly,  the  corpuscles  have  time  to  sink  to  the  bottom  of 
the  clot  before  bcin^  caught,  whwrh  leavcH  its  upper  portion  colorless,  and 
forms  what  is  known  as  xXxa  huffy  emit.  This  upper  part,  wanting  the  rewiht- 
ance  of  the  corpuscles,  contracts  more  than  the  lower,  so  that  the  clot  finally 
assumes  the  form  of  a  truncated  cone,  the  edges  and  upper  surface  of  which, 
continuing  to  cunlract,  give  to  the  soliditying  niass  a  concave  or  nipped  shape. 
(Fig.  128.J    In  inflammation  the  fibrin  ia'greally  increased,  even  to  the  extent 
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if  ft  hUKxlHiM,  Ihv  ■HTi'UKrlM  UftvlofrTicvn  wn«h«t  oat,  IvavloR  it  tpoagp-ILk* 
mtuw  of  fliiiiii ;  llif*  iij^trr  Htii-fnct*  vImiwIiiic  IIip  cti[>|)»-i|  fumi 


of  three  or  four  times  the  normal  amount,  an  in  eases  of  iiiHammation  of  the 
lungs  and  serous  membranes,  and  in  proportion  to  (he  increase  is  the  extent 
of  the  buffy  coat  IIow  fibrin  is  forme*!,  and  what  is  its  rehition  to  nuirition, 
are  questions  which  physiolo^rj'  has  not  as  yet  answered.  As  a  concrete  sub- 
Btan«'e.  it  docs  not  exist  in  the  blmxl ;  it  only  becomes  so  after  leaving  tho 
vessels.  We  have  various  theories  explanatory  of  its  formation,  from  the 
action  of  paraglohulin  on  certain  albuminoid  or  fibrocenous  sulistances,  or 
from  a  substance  called  plasmme  by  Schmidt  atul  Dennis,  according  to  whom 
the  variations  in  the  lunount  of  fibrin  in  coa^uliitod  hlood  are  due  to  a 
decomiMJsition  of  this  plasmine  unequally  into  "'concrete'  and  "(iissolved 
fibrin."  When,  however,  we  c<msider  that  the  fibrin  is  increased  by  bleeding, 
and  by  starvation ;  that  the  blood  of  the  hound  or  of  the  horse  yields  it  in 
larger  quantities  aft4.ir  than  lK>foix>  the  chase  or  the  race  ;  and  that,  as  shown 
by  the  experiments  of  Brown-Sequarti.  it  is  increased  by  muscular  action, — it 
appears  mo.Ht  reasonable  to  regard  it  as  excrementiiious,  or  a  product  of  tissue- 
waste,  and  therefore  more  naturally  associated  with  destructive  than  with 
constructive  prtxiesses.  It  seems  to  me  that  this  substance,  which  takes 
no  j>art  in  organiaation.  has.  nevertheless,  a  verj'  important  office. — one  not 
unlike  that  of  the  scafi'ohling  an<i  temporary  arch-supports  of  a  building, — 
thus  supplvini^  a  frame-work  for  the  support  of  those  organic  forms  which 
are  immefiiutcly  concerned  in  tissue-construction,  and  which,  when  this  is 
sufficiently  advanced,  disintegrates  and  is  removed,  just  as  the  scaffolding 
anrl  arch-supports  are  taken  down  when  the  building  is  completed. 

The  serum  of  the  blood,  the  watery  fluid  in  which  the  clot  floats,  contains 
in  solution  albuminous  substances  not  spontaneously^  eoagulable,  and  different 
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«^  fn^n^ici^^T  ^^^  bit  tor  mukiMg  an  mur'h  xxa  ten  parts  in  the  hundred. 
Xu«r.in  inflamuiation  Iht^n.-  is  a  cliaiiifc.  The  nU»umen,  |ihuHpluUeH,  carbonates, 
Mil  chltiridws,  oincriallj^'  the  eiiloride  <>l'i*udium.  aiv  hir/j^ely  increased.  Bcalc 
Mlmthut  in  intiaiuination  at'  the  lun<;  the  or^ui  bceonieH  loaded  with  chlo- 
ndr»i'*wdium,  while  it  disappean*  ahnoHt  entirely  tVoiu  tho  urinary  secretion. 
Still,  there  i»  no  eonHtant  nnil'ormity  in  the  constitution  of  innammatory 
UinMi<lation(*.  Sometimes  they  are  quite  tluid,  posKe»*Hing  little  tibrin,  and 
eihibitini^  no  t^L^ndency  to  or/runization,  a^  when  a  rapid  trannudalion  folJowH 
Munmation  <»r  the  pleura,  foriniuiLr  a  hydrctthorax  iii  one  pertRtn,  while  in 
Hiochi  r  n  few  houns  will  be  Murticiont  to  s^lue  the  conti^^uous  layem  to^ellier 
ti^ftbond  of  tibrin.  Or.  we  may  have  in  one  case  a  tranKudation  into  the 
«vi»v  nf  i\  joint,  as  thin  as  water,  which  never  asr*uuies  the  importance  of 
II  !   tissue,  while  in  another  tihrous  bands  are  formed,  which  pro- 

db  .  of  anchylosif*.     Patjct  tn^'o^idzed  two  kinds  of  ininsudalion  : 

oii«  U'luiihi^  to  adiiesion  or  organization, — fibrinous  lymph. — ami  the  other 
towmmration, — corpuscular  lymph;  the  tirnt  rich  in  tibrin,  the  last  in  citr- 
pQMWk  In  inflammalory  irritation  of  mucous  membranes — catarrh,  for 
inmple«  of  the  nose— the  tran.-udation  may  be  thin  and  watery,  a  mere 
CXiltatioD  of  gland-function,  or  hypersecretion,  with  nipid  e[iithclial  detach- 
noot,  or  it  may  be  purulent,  in  which  ease  there  will  be  an  active  prolifera- 
tion of  the  protoplasm  of  tho  deep  layer  of  the  epithelium  and  traaHuded  or 
Bier»i<?d  Itsucocytes  ;  or  it  may  assume  the  consistence  of  a  false  membrane, 
vincnjup.  npreadin;;  over  (he  surface  of  the  trachea,  adapting  itself  to  every 
inpqiwlity  of  it<*  surface,  and  made  up  of  a  stmtificaiion  of  soliditiod  tibrin 
wild  iriter|»0!^.Hl  and  interpenetratinja;  cells. 

Thest'  ininr.udati<ins.  airain,  are  ot'ien  moditiod  by  the  products  of  toxtural 

fhuniio.  intermixed  with  particles  of  disorcfanizecl  tiasue,  such  at*  shreds  of 

^Ibc  fW-ia'.  Iime-salt8.  fatty  nmtters,  and  blood-corpuscles.     These  masscH  of 

^l|fcw«i,  whieh  are  so  often   seen   in  transudations,  occur  from  two  difleroul 

^■■Mf  in  one  these  corpuscles  aiv  present  by  migration,  whilst  in  the  other 

W^HM  pri^si'iit  from  actual  rupture  of  the  overstrained  vessels,  and  tbrm, 

tlmfnti'.  u  hemurrha^re  <'r  apoplectic  extravasation. 

'fbt' t^scapi'  of  the  transudation  is  followed  by  injiltmiion.  Bath  the  liquid 
.pkd  \\w  ctjrpuscular  conHtituuntti  which  have  thuH  escapeii  from  the  veHHels 
%rwid  through   the  peri- 

»»«cular  *lrticlures   (P'^-  Fia.  129. 

1^'  *■■!••',' fhoir way  into       _^     .     -       .  —  __ 

*'  •  and    (tpaee.  ^;  . 

aiiiiiiiu  rjniietraiin^f  often       ^^*^^.~  ' 

tiicflneJfC  components  of  an 
II,  w^Nl^iti^  them  asun- 
',  crowdinif  ami  com- 
iuif  ncr\'cs  and  blood- 
k  and  thu-*  giving 
to  |utin  or  preventing 
•rnsM  of  the  bltKKl  to  or 
wajkc  fnrtu  a  part,  in 
11^   cAMTs    inducing     a 

read  devastation  of  structure.  This  infiltration  spreads  fW>m  the 
lion  of  (k.'veral  causes,  such  as  the  impel uh  communicated  by  the  intra- 
rjL5f-iilnr  pn-^^nre.  Kmvitation,  and  the  IcK^omotor  or  amceboid  endowments 
of  thr  c<>rpUMle?».  It  is  this  infiltration  which  chiefly  jjives  rise  to  the  swell- 
ing m  intlaminAtion.  and  upon  its  quality  will  depend  the  consLstence  of  the 
ininrotttcencc.  When  very  thin  and  watery  it  wdi  be  s<^ift,  as  in  a-dema.  but 
vbm  potWGHrting  noich  tibrinous  matter  it  will  be  firm  and  resistant. 

I    ■  "  n  thr  nutrition  of  the  perivftumlnr  tiHSurs. — Tluis  far  we  have  been 

wtii]  I  nerves.  blood-vef>«ele,  and  the  blood;  but  we  have  now  t*i  con- 

ilu   iiilluenceof  ii»flnmmation  upon  the  tissues  external  tothose.    Whcn- 
a  part  in  invaded  by  a  ti*ansudation  of  uith&mmatory  liquor  sanguiuis 


liifl4iiim»Ufr>  laflUmit'O. 
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it  i*  the  Hignal  for  an  extraordinary  dogree  of  coll  activity.  Whence  come 
thes^e  cells*,  au'l  wliat  in  thuir  origin,  are  question?^  which  have  ivceived  especial 
attention.  Is  their  jji-esonee  ilno  to  the  gorniiiiation  or  i»ri>lifei*ation  of  those 
wliich  normally  helong  to  the  inflamed  ti^su^.^  stimulated  into  i-eproductivo 
activit3'  hy  the  influence  of  the  transmJiUion  ujton  thoir  iinioficent  protuplaMn^ 
or  do  these  cells  come  from  ahroad,  as  <*niit:nint.s  which  have  wandered  out 
of  the  contiguous  vesseK  and,  vaiidal-like.  Imve  overrun  the  tissues?  Both 
views  have  llieir  advocates.  The  non-vasi-uhir  tissues,  with  a  view  to  deter- 
mine this  pnihlem,  have  been  selected  as  peculiarly  adapted  lo  Buch  study. 
The  most  conclusive  of  these  iuveetigations  are  those  made  by  Professors 
Norris  and  Strieker*  at  the  Institute  for  ExperiiuoiUal  Pathology  in  Vienna, 
on  the  subject  of  traumatic  kenititis  jjroduced  in  the  cornea  of  the  frog. 
That  the  bearing  of  these  may  be  properly  understood,  it  may  be  necessary 

to  state  that   ])reparations  of 
Fio.  180i  this  struct ui*e  should  be  Tna4le 

afior  the  method  of  Von  Heck- 
linghausen.  which  consiHts  in 
ininiersing  the  rornea.  with 
its  lining  mcnibi'rine  upward, 
in  a  few  drops  of  the  aqueous 
htunor  tirawn  fnjm  the  eye, 
and  examining  it  UTider  cir- 
cumstances which  will  prevent 
cvnporation,  —  that  is,  in  a 
(hafnbcr  where  the  air  is  Rur- 
cliarged  with  moisture.  Un- 
der such  circunistancea  the 
cornea  appears  to  be  entindy 
homttgeneous,  without  the 
least  evidence  of  structure, 
and  is  therefore  admirably 
adiipted  for  the  transmission 
of  light.  As  soon  as  its  vitality  begins  to  decline,  thr  stnicturuless  character  is 
h)st,  its  epithelial  cells,  leucocytes,  and  corneal  cor]tuscles  become  visible,  and 
the  mcmVirtine  a  little  less  transparent.  In  the  experiments  alluded  to.  it 
was  found  that  very  s<x>n  aAcr  the  application  ofa  point  of  nitrate  of  silver 
to  the  cornea  its  structui'al  elements  became  apparent, — namely,  the  epithe- 
lial layer,  together  with  a  nutnber  of  white  cor])Usclc8, — and  still  later  the 
cornea  corpuscles  with  their  nuclei  and  radiating  processes  were  visible.  Not 
oidy  (Ml,  but  the  peculiar  amfBlH)id  movements  were  obscrA-ed.  Thus  far  it  wa« 
quite  apparent  tnat  the  protoplasm  of  these  inert,  dormant  masses  of  fomted 
material  had  been  penetrated  by  some  new  revivifying  J'orce.  (Fig.  130.)  In 
addition  to  the  phenomena  just  detailed,  other  iNjund  bodies  besides  the  nuclei 
wen*  seen  lying  in  the  centre  of  the  corpuscles,  foreshadowing  the  future 
proliferation  or  multiplication  of  cell  forinn.  Ktdlowing  the  pn>cess  further, 
a  few  houi-s  later  many  of  the  corpuscles  were  found  to  have  undergone 
another  change, — that  is,  they  became  granular,  at  the  sjunc  time  reti^actiug 
their  ra vs. — and  this  contimied  until  ihesc  processes  entirely  disappeared, 
and  notldng  wa^soen  within  the  tteld  ctf  view  nut  multiform,  iiTcgular-shaped 
masses,  containing  a  brood  of  now  cells.     (Kig.  131.)     Still  later  the  multi- 

Clication  of  these  bodies  became  more  and  more  apparent,  and  at\er  the 
Ipse  of  twenty-four  hours  tlie  increase  of  new  forms  was  so  ruj)id  that 
the  whole  tissue  be<'nme  clon<led  and  imindated  with  their  prei*cnce.  (Fig. 
132.)  At  the  beginning  but  few  U-ucocyles  were  visible,  but  at  the  stage 
just  described  their  numlwrs  had  become  countless,  atid  f.uppurative  kera- 
titis was  established.  What  ititcrpreiaiion  shall  we  place  on  these  phenom- 
ena?    Whenee  came   this  tlood  of  leucocvtes.  rendering  the  structure  so 


|n*rlm  with  Ihrii  ni^'s  luxl  tbr  ru'iU']  lufLvv  1}  Inj;  In  tlielr  liti<llr« 
ftAcr  ItTilMtliiii  witli  nilnttoor  ■llvrr— Finni  Norrin&iHl  Stiickrr'a 
Btudl<« 
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apMQ«?    Cortauuly  ikjI   tVinn  thu  fuw  ci^Uh  nutive  to  tbu  part;  not  by  emi- 

jfratKin.  r«»r  there  wurt-  no  vc'Si«i*l»  in  the  cornea  whoturo  they  could  come; 
vvftiT  t'(»ri-eii  tu  the  conclusion  (hut  tiiey  origiuatcil  chiefly  IVoiu  the  corneal 
corponcJe^    hy    proliferution,   und 


\- 


lrTt-zii])it-itriit(>«>«l  inji««r«  cuiilalnliig  hrunda  of  n«w 
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ttm  tho   bttfUH    HtibHtaucv    huiug  T**!**.  ISl 

eaovorttsi  into  colls. 
On   the   other    hund    we   have 

ruhDhcim.    whoso    views   do   not 

Actonl   with    ihcHo    observationn. 

He  maintaiDH     that     the     luuco- 

trpMK   or    |»nt!i-cor|inscles.    which 

ippc«r  in    corneal    intlunimation 

iPB  ftll  cmi^raulK,   and    that    the 

DftRDsJ  cor|>n:4cU>H  do  not  in  any 

«ir{)iirticipatti  in  <ir  contribute  to 

Ui«r  isii|i|»ly.     liui*don   Sanderson 

.pBkXv^  that    <  VihnheiniB    observa- 

tfniunii  traumatic  keratitin  begun 

x\  n  point  of  time  where  those  of  others  censed.     This  would  disquulily  him 

fur  |l^m^^Dciug  upi>D  the  earlier  changes  in  the  histological  eloiitent-»  ol'  the 

»uui'(iire. 
la  wrlilage  we  have  phenomena  resulting  fVom  irritation  which  furnish  still 

^imugcr  evidence  that  emigration  is  not  exclusively  the  source  of  pus-corpus- 

cifla,iw  the  carfilage-oell  buried  in  the  intercellular  matrix  under  traumatic 

stimulation  t'ulurgcs,  becomes  graiudar,  and.  hy  division  of  its  nuclei,  filled 

with  ci-ijwds  of  new  cells,  answering  to  pus-corj)Uscles,  and  which  stdisist  upon 

thy  intorcvlbilar  substann\  giving  it  a  worm-eaten  or  porous  ajtpearance. 

(.'artiluge.  indeed,  formed  the  sub- 
ject of  the  tirst  exponments  which 
were  made  to  show  the  division  of 
cells  as  the  result  of  inflannnatory 
irritation,  by  Kedfem.  of  England. 
The  vascularity  of  connective  lie- 
sue  renders  it  ditticult  to  deter- 
mine, in  Consequence  of  the  rapid 
emigi'ation,  the  exact  behavior  of 
its  stable  or  fixed  oomponejits; 
but  the  ]»atient  obsen'ations  of 
Strieker  prove  that  under  irrila- 
tion  they  swell,  become  m(»bile, 
and  send  out  pi*ocesses;  and  al- 
though he  was  not  able  to  say 
that  he  witnessed  their  actual  di- 
vision, yet  in  the  activities  tioied 
it  was  ditflcult  not  to  believe  that 
thoy  ctmtribnted  their  part  in  the 

AfnnAtion  of  pus.  though  perhaps  generally  at   an  advanced  stage  of  the 

Tlie  ex|ieririient  of  Pii>f.  Lortet,  of  Lyons,  illusti-atos  in  a  vor^^  simple  man- 
ner the  c«nijt»int'd  participation  of  emigrant  an<l  connective-tissue  <'»iq)uscle8 
ill  the  iin»duelion  of  pus.  It  consisted  in  intnHiucing  into  the  cellular  tissue 
Iwneafh  the  skin  of  a  rabbit  the  swimming-bladder  of  a  tish,  containing  a 
•olatiou  of  salt.  \Vlien  ivmoved  after  sevenil  hours,  it  was  found  full  of  emi- 
"- "  •  IIn,  which  <(f  coui"se  must  have  come  fi»m  the  vessels,  but.  in  addition, 
uncles  of  the  surrounding  connective  tissue  weiv  in  a  slate  of  active 
«vi  '     ition. 

'1  of  inflammatory  irritation  on  musctdar  tissue  has  been  studied 

bj  ;■.  Wrlu'r,  Strieker,  Simon,  and  TschaiiiHki.  the  result  <»f  whose 

Ifti :  ^  upfieurh  to  establish  the  fact  of  the  germination  of  tlie  con- 
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nectiyo-tissue  or  stable  corpuscles  of  the  finer  ramifications  of  the  uhoalh 
and  the  intrusion  of  wandenn;:f  veWa.  ( Ki;^.  183.)  Thewe  colls,  in  all  proha- 
biJitj  fi-oin  these  two  stnirces,  finally  become  so  numerous  that  thev  take  the 

place  entirely  of  the  sawoiw 
Fio.  1S3.  elements;  that  is,  they  Hot 

merely  displace,  hut  really 
destroy,  the  ninHcular  sub- 
stance cuntftined  in  the  rtbre- 
sheaths.  (Fig.  134.)  Exam- 
pies  of  such  changes  are 
ollon  seen  in  the  muscles 
in  the  vicinity  of  an  old 
necrosis,  where  the  lonif- 
contiuued  intlamnuLlion  has 
left  little  eUo  than  fibrous 
tissue,  oil-dmjw,  and  cell 
forms. 

Bone,  also,  hard  and  unyielding  as  it  ie,  when  attackt*<l  by  infiainmation 
unduri^oes  nutritive  cbuut^es  vcr^'  quickly.  Hh  canaln  enlarge,  beciimin^  filled 
with  colls:  some  from  the  vessels  of  the  Jlavei-sian  and  medullary  canals, 
and  otliers  thmi  the  myeloid  cells  of*  the  medulla.  Tht*se  exactinjj  or^inisms 
eontpol  a  separation  in  the  animal  and  earthy  conslitnenis  of  the  struct) 
a  gr*eat  measure 


The  pmtuplaam  of  the  Sbr»-«be«tb  conuecttve-tiMiio  curptuclM 
beoumlDK  kUvp,  u  M«n  In  the  fnulilpllc»tu>n  of  ooclei.— JTriMn 
Vorri*  mad  StrirJter'a  ScimIm*. 
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T(at>i>vtM-M'  ivxtloo  uf  mo  fntlninv*!  muwlr.  Tlie  lUfll, 
iri<'u:>ila(  iiiA-'M'it  n>tiii-flt'(it  liiiiiilli>«  tif  iiniM-(ilii.i  dlire* 
chmi^-'l,  Millie  the  >>lluir  jmris  cliow  two  niirr-aliMtlia 
Ccini|il«<t*>l>  iH-ciiiilt-i)  tiy  c**!!*  Uavltis  dlnpliiO'il  fl4fv<*tM 
iimttiir,  KUtl  llif  tiiti'MuMjiiiU'  e>>uii^ti«(t  limuf  Allir<l  wttli 
cniwJii  of  iimlifermliDg  colla.  —  Knjui  Wrl^r. 


which  are  in  a  gr*eai  measure  re- 
moved liy  mechanical  and  chem- 
ical transformations,  pivin^  to  the 
bone  a  porous,  gnawed,  and  worm- 
eoten  appearance,  and  making  it 
80  brittle  as  t(»  break  down  under 
the  slight  est  pivssure. 

Blood-vessels,  when  falling  a 
prey  to  infiammation.  exhibit  great 
miml»ersor  cells,  which  aiv  deriveil 
from  their  nutritive  branches  and 
penetrate  i  he  inner  tunic,  wit  h 
others  which  have  their  genesis  in 
cells  of  the  ctfat  it.self. 

When  glandular  organs  become 
inflamed,  the  same  increase  of  cor- 
puscular bfMlies  is  witnessed.  And 
It  is  to  bo  inferred  that  these  have  three  origins  or  sources:  viz..  from  (ho 
cells  of  the  gland;  from  migration;  and  from  tbu  stable  oonnective-tissuo 
corpuscles  of  the  glan<l. 

In  the  inflammation  of  mucous  membranes,  the  epithelial  and  mucous  colls 
not  only  increa.se  bv  multiplication,  but  wandering  cells  appear  in  great  force. 
In  the  fau<*es,  as  sliown  by  Rindfieisch,  the  entire  foreiuition  consists  almost 
wholly  of  cells  which  are  linked  to  one  another  by  outgniwths.  and  which, 
together  with  a  change  in  thidr  protoplasm,  form  a  closely-set  net-work. 
(Fig.  135.)  So  in  the  false  membranes  of  the  trachea,  which  prove  so  mechnn- 
ieally  obstruelive  to  respiration,  the  Kanie  abundance  of  cell  fonns  is  seen 
reposing  upon  anrl  interpenetrating  fibrinous  planew  of  transudation.  In 
iunammatory,  purulent,  or  other  catarrhs  of  mucous  membranes,  we  have 
illustralions  of  multiplied  cell  forms,  whatever  may  be  their  origin  (Fig.  136). 
though  perhaps  in  the  earliur  history  of  such  the  increase  may  be  referred 
mure  to  pn^liferation  than  to  emignition. 

Scnnis  membranes,  under  the  influence  of  inflammation,  exhibit  groat 
activity  in  the  pixiloplasm  of  their  epithelial  cells,  and  alMtuml  in  wandering 
leueotyles,  which,  Hupp(trled  in  a  scatfidding  of  fibrin,  ])ass,  with  the  poruliar 
intercellular  material  present,  from  the  mobile  to  the  fixed  or  stable  condition, 
forming  connective  tissue,  aud  so  become  a  bond  of  union  between  contiguoua 
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SmctUm  nf  tlt«  crmipuna  \my»T  ftom  th»  fkucav  r  •^  li.  rroupniw  nwmbnui* 
nuulu  u)<  aloiMt  wbiiMr  of  cvlU  frith  procrtMtt  f>»rnilii(  A  c»U  Det-work;  e, 
natiiml  muciiUM  intfitibmue  unilerlyiDif.— From  Rindllvliicli. 
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loirface*.  or,  whon  not  in  contact,  produce  u  kind  of  fleocy  or  frost-work  pile 
h  '  surface. 
1  L  !•  we  see  that  iiitlantmation.  wh*^rever  found,  is  ehamcterizod  by  extraor- 
diuan'    evil     activity 

Uith  111  tho?M.»  elements  ^^^-  ^^^' 

vbii'b  &n*  iiaiive  and 
in  ihdw!  wliieh  are  fur- 
fiifii  [II  tlii'  lisAue  in- 
Tolrwl;  thai  the  eauBe 
uf  tliis  uftivity  is 
(lie  Abundant  transu- 
dHliori,  llmt  the  ''uuHe 
of  thi'aliundant  traiit*- 
uiJBtiuii  ifi  an  extruor- 
diniuT  amount  of 
h\t)uA,  and  a  vital 
ohaii^'  ill  the  wallH  of 
thv  f'jipiliurit"*,  allow- 
idj:  the  hliNx]  to  paK«i 
Ibiiugfa;  and  that  tbt* 
auw  of  thin  unu!*ual 
tnount  of  hlood  and 
it'>  trunjxulation  is  an  irritation,  cither  external  or  internal,  Acting  upon  the 
w»IU  of  thf  veHsulH  thivtu^h  a  vascular  Bynleni  of  nerves. 
In  nurmnl  nutritiiMi.  the  want  of  the  tissues — that  in,  their  fleiuand  for 
itriiivr  material — is  oommunieated  to  the  l>UK)d-ve88ol«  through  the  vaso- 
)r  nervew.     It  is  a  kind  of  irritation,  and   it  is  this  gentle,  ever-acting 

BtimuluB  which  se-curea   the 
Flo.  1»6.  due  amount  of  bloo<i-.supply  ; 

tninsudatiou  both  of  liquid 
and  of  formL-d  material  is 
ever  g^jiug  on  to  meet  it.  aj)d 
there  in  a  conHtant  deeuy  and 
renewal  of  cell  life. 

Tlie  more  carefully  we 
analyze  and  compare  the 
phenomena  of  normal  nutri- 
tion and  indaniumtionT  the 
more  we  are  disposed  to  fbr- 

^ muliuc   them   into  a  single 

zT^^^~:?^         compact  statement,  and  con- 

rpiuiriinm^  h,  onb-  clude  that  iullammatioH  i»*  a 

^^^^  disordered   nutrition  carried 

on  under  such  an  oxtrava- 
pni  plt^nnm  of  Hflppl}"^  that  the  germination  and  mutation  of  cell  life  are 
,|BB«nUly  Uk*  hurried  to  mature,  and  are  therefore  unstable  and  short-lived. 


» 


History  of  the  Causes  and  Nature  of  Inflammation. 

Tie  eiudont  of  the  pi'OKent  day  tindn  himself  pressed  on  eveiy  side  with 
^ChvfiM^tsof  the  living  prenent.  and  raivly  tinds  leisure  to  trace  back  over  the 
[t90tiirie«  the  ntream  of  moiiical  literatmH?:  therefore  it  may  not  l>e  amiss  to 
CO  a  rapid  review  of  the  theories  which  have  at  ditferent  peritMlt*  l>oen 
Liue^l  upon  ibe  subject  of  inflammation.     Hipnoerates,  who  lived  tour 
h\  and  Hi xty  years  before  the  Christian  era,  oelieved  that   this,  with 
kt  all  other  diBea*ie8.  was  produced  by  changes  in  the  humorH.  which  he 
^letl  t'fxiioH.  Kuch  as  the  lat'Criticais  deposits  in  the  urine  at  the  termination 
|MU\>xj'&m  of  fever.*     Krasi^tratus,  who  tlourinhed  one  hundred  yeara 

*  WorJu  of  HippoentM,  Sjrdeo.  800.  Bd.,  voL  L  pp.  176-270. 


i]r> 


INFLAMMATIOy. 


before  thcsnnie  era,  a  man  of  remarkablo  ability  anJ  independence  of  ihoajr! 
offered  a  different  explanation,  originating,  nu  donlil,  in  the  oiTont.*out*  dmIio 
entertained  in  regard  to  the  eireufation :  "Should  the  air  coniinp  Iruru  t 
heart  force  the  blood  back  into  the  extremities  of  the  arteries,  il  Umjouhs 
impaeted  there  and  producer  inflamnuition."  Cclsiw.*  eonieniporary  with 
rhrinl.  confined  himself  to  de?^'ribing  the  sympioms  of  inflammation  and  ii 
treatment,  and  was  the  author  of  the  celebrated  formtda.  "  ItuUjr  et  turn 
t'lnu  ealore  et  dolore."  Galen,  the  sjreatest  of  the  (jreok  physicians  alter 
niphoerates,  and  who  die<l  about  (wo  humired  years  atYcr  Christ.  usi»d  very 
mueli  the  same  terms  in  describing  tlie  ])Uenonit-iia  of  inHarnmation  tin  thmt 
employed  by  CoIhuh.  giving  an  the  i-aut^i'  an  atHux  of  tlie  blood.  His  («) 
humors  consisted  of  blood,  serum,  bile,  and  bhick  bile.  ''  The  food,"  he  say 
"if  badly  digested,  becomes  corniptod,  and  the  blood  charged  with  th 
corrupted  matters  creates  heat  and  swelling  in  parts  in  which  it  rots/'f  T 
Arabian  school,  with  Avicenna  as  its  ablest  ex|K)under.  was  governed  al 
gether  by  (Jre^ik  anteceileulH,  and  furnishes  nothing  new.  Coming  do 
to  1520,  wo  kiarn  fr»>ni  the  writings  of  a  representatire  7nan  of  that  jwri 
Ambrotte  Pare,  that  fur  thirteen  liundred  years  not  one  st*p  had  been  lak 
towards  a  more  rational  understanding  of  the  process,  aiid  that  on  ihissubji'd 
the  discoverer  of  thu  ligature  knew  no  n»ore  than  those  who  had  precedwl 
him.  Richard  AViseman,  who  flourished  and  wrote  extensively  in  the  seven- 
teenth century,  only  reiterated  tiie  <ioclrines  of  fJalen.  About  1675.  a  d*K'- 
trine  of  which  Van  Helmont  was  the  principal  exj)ounder  taught  that  m 
sentient  principle.  "  archffus,"  existing  in  the  body,  and  which  was  offended 
bv  acidity,  etc.,  sent  the  blood  to  a  part  to  pnxiuce  iuAammation.  ThomuK 
Willis,  an  English  physician,  one  of  the  first  members  of  the  Royal  Societv. 
and  who  was  deemed  worthy  of  burial  in  Westminster  Abbey,  attributed 
inflammation  to  obstruction  in  the  vessels  from  the  blood  becoming  too  ad- 
hosivo  thnmgh  an  accumulation  in  it  of  sulphnr.J  Archibald  Pitcaim.  n 
Scotch  physician,  distinguished  for  his  poetical  and  mathematical  abilities. 
the  preceptor  also  of  Boerhaave.  and  whose  writings  occujiy  a  conspicuous 
place  between  the  years  1660  and  1723,  makes  all  diseases  to  consist  ia 
changes  in  the  quafity  or  velocity  of  the  blood.  Inflammation  he  definee 
to  bo  stagnation  of  the  blood  in  the  vessels  of  the  part  affected,  and  due 
its  viscid  nature.§ 

The  discovery  of  the  circulutiari  could  not  fail  to  iiitro<lucemoreenlighte 
views  upon  a  subject  so  palpably  connected  with  the  blood,  and  hence  fr 
Pitcairn's  time  its  influence  is  seen  in  shaping  the  doctrines  of  medical  writer*. 
Boerhaave,  in  writing  ujwn  this  subject,  says.  *•  the  stagnation  uf  the  blood  id 
caused  in  the  smallest  arteries  by  whatever  makes  the  ends  of  the  vessels,  in 
their  cones  and  cylinders,  so  narrow  that  the  diameter  of  their  orifices  is 
made  less  than  the  diameter  of  the  blood-globulos  ;  tite  latter  being  pushed 
on  by  the  remaining  vital  strength  pn>duce  the  effects  of  the  present  inflam- 
mation." Det  tiorter,  another  of  the  eminent  men  who  gave  reputation  to 
the  great  school  at  licyden.  attributed  the  cause  of  inflammation  toagrea 
increased  vital  motion  in  the   stimulated  part.||     Slahl,  the  distinguish 

Shysician  and  chemist,  the  author  of  the  doctrine  of  Phlogiston,  made  i 
animation  to  consiHt  in  stasis  of  the  blood.^ 
Hoffmann's  definition  nf  inflanimation  was,  **  stasis  in  the  C4ipillaries  of 
part  into  which  the  bhx>d  was  driven  by  spusrtt  of  the  arteries  which  p 
vented  its  equal  circulation."    This  <ioctrine  of  spasn»  was  destined  aftcrwanJs 
to  play  an  important  role  in  the  system  of  Cuilen.     The  period  between  1706 
anrl  176*>  was  celebrated  for  the  intro<luction  of  certain  terms  and  the  ati- 
noujicement  of  doctrines  which,  although  improved  by  physiological  experi- 

*  Coliux  (1«  Me(]iciu&,  lib.  iii.  chap.  x. 

1D«  Humoribua,  od.  Huhn,  rol.  xv\.  p.  131.  

Wnrbfl,  fol..  LoDtl.,  IftSl,  PhurtniiceutiaB  RalioaBlifl,  part  it.  p.  b9. 
Phjriico-Mnth«Ti]atical  BlenienL*  uf  Mediciae. 
D«  Gorter  oa  Vital  Motion,  \7,i7. 
Byvl&mhUe  MMioine,  Tbeoretie  Part,  »eeL  ii^  Pathol.,  Hall),  1T07,  p.  346. 
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merit,  hart!  «ver  Hiuoe  fornied  a  purl  of  uur  uieiticul  uikI  surgical  languuge, 
a(i<J  invv  only  within  a  eotnpar.iiivoly  short  jx»noil  i-eccived  their  full  inter- 
[mmtuMi.  \Vhon  u  part  18  exponeU  to  injury  it  utiracta  to  ittjetf  au  unuHual 
amimiit  of  blixul.  ITiis  fKiwor  wu«  termcil  •'  irritatiim^''  or  ^^  irritabiiity.'*  It 
»^*uiiumI  a  certuin  Husceptibilitv  or  property  in  a  tissue  or  organ  to  recog- 
hiu'  imprt!--4«iioii!4.  and  t\>  re^pona  to  such  wlien  of  a  certain  kind,  us  in  iuflani- 
Iii)i'>n.  by  detorniiniug  an  afflux  of  Moad  to  the  same;  and  thus  wo  find 
Boiw'ivr  'ie  Sauvat^cs  deuionnt rating  on  a  kittenn  oar,  in  some  respocta,  the 
•tmt' phenoinona  which  Hunter  exhihitod  in  the  rabbit's  ear,  Paget  in  the 
wiTij'>f  the  bat,  and  still  later  others  in  tl»e  mesentery  of  the  frog, — namely, 
II'  I   vuseularity  upon  the  application  of  a  stimulus.     During  this 

n  i  (ho  intluenee  of  the  nerves  within  tho  walls  of  the  blood-vessels 

9^)0  ibe  firvulution  was  clearly  announced  by  Boi*den,  and  still  niore  clearly 
by  the  Sc4>teh  physiologist  Wh^*tt,  the  succensor  of  Sinclair  in  the  University 
of  P/liiiburgh.  who  attiinued  that  the  action  of  the  small  vessels  in  intlam- 
miitoii  was  due  to  the  intluenee  of  the  nerves.* 

Coming  down  to  the  last  century,  the  student  will  find  the  subject,  of  in- 

fl*nimitUi>D  largely  disous-^cd  in  the  writings  of  one  of  the  njost  remarkable 

nii'fi  ilml  have  ever  adorned  our  prolession.    Not  only  was  he  a  great  medical 

phil<t**>phcr,  but  he  was  also  a  marvel  of  patient  industrv'.    His  entire  life  was 

toinpriwd  within  a  iwriod  of  sixty-five  yearw.  in  about  thirty  of  which  he  not 

only  built  up  a  i^reat  muj^oum  and  trained  manveniinent  surgeons  (^among  them 

ihcnwlhy,  Sir  Astley  CoiMicr,  Sir  Evenird  Jlorne.  and  othei-s).  but  also  pix>- 

diKvU  work«  which  ruled  English  medical  thought  with  almost  unchallenged 

«w»y  for  nearly  half  a  century  alU*r  he  was  dead.    Hunter  did  not  regard  in- 

lintnatiun  aa  a  disease,  but  as  a  salutary  o[>ei*ation  consequent  upon  vinlenco 

OT  *>mr  di«ease.t     Believing  in  a  certain   kind  of  uniun   of  divided  parts 

•^  umation,  that  which  is  now  called  "  immediato  union,"  he  defined 

tJ'  M  as  that  "action  which  in  produced  for  the  restoratit)n  of  the 

Bjnibio  injury  in  sound  parts,  which  goes  beyond  tho  power  of  repair  by 

first  mtention."     He  believed  in  the  existence  of  a  pruiciple  dwelling  in 

i^t  Kody, — in  every  partof  the  body. — an  int^dligeut,  vital  power,  which  pre- 

*iiM  over  inflammatory  a^  well  as  other  pn)oes.st»*.  the  results  of  which  werto 

Itt^'d  U|H>n  their  utility.     In  other  words.  Hunter  believed  in  a  principle,  an 

eiiiity,  rcriidingin,  and  united  with,  every  part  of  the  body,  yet  indej)endent 

of  it;  an  essencH^  possessing  intvUectual  and  moral  endowments,  and  which, 

«tAnding  like  a  sentinel  on  every  watch-tower,  always  on  the  alert  to  detect 

'Vi'ryiiijuHous  or  hurtful  intrusion,  called  into  action,  for  specific  definite  ends, 

op«'rati(>ns  which  we  call  morbid.     In  thiw  particular  his  system  rested 

:i  liiuudation  n»»t  unlike  that  of  Van  Helmont,  Stahl,  and  others.     In 

wftrvnee  to  the  capillaries,  their  fulness  in  inflammation  was  not  regaitled 

«•  bf ma;  r,'4u-ied  by  relaxation,  but  by  active  distention.     He  was  tho  enemy 

t»f  the  d(X' trine  of  humors.     The  blfM)d  he.  believed  to  be  a  living  flin'rl,  fibrin 

it*mi»«t  important  element,  and  he  esteemed  its  power  of  coagulation  as  akin 

trtthe  pnjperty  of  omtractiou  possessed  by  a  muscle.     He  divorced  infiam- 

iBiUun  and  repair,  and  taught  surgeons  that  suppuration  wjis  not  necessary 

If*  the  healing  of  wounds.     He  made  seven  varieties  of  inflammation, — aa- 

iasivp,  snppurntivo,  uicorative,  gangrenous,  (edematous,  erysipelatous,  and 

iiritunculur. 

Wc  conje  now  to  a  period  when  the  microscope  was  intrwlueed  into  ntedi- 
cino  u  a  means  of  investigation,  shortly  before  the  year  1768.  Tho  tissues 
which,  from  their  transnai-euey.  furnished  the  most  satisfactory  demonetra- 
tktu  "f  ihi*  4-irculation  m  tho  minute  vessels,  were  the  f(»ot  and  mesentery 
of  -^  ■     and   it   was  after  witnessing   the   movements   of  the   blond 

iKr  <  apillaries  of  the  latter  that   FabreJ  declared  that  obstruction 

b  tbtrwe  could  not  be  a  necessary'  condition  of  inflammation,  for  when  one 


t  !'« 


;f«  on  BIcmmI,  IbfljunuiJitioD,  etc.,  t'd.'l. 

"II  Pbyaiolojjc^r.  Pittholug^,  etc.,  Piirtt,  1770. 
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vessel  becume  bluckcd  the  hiaod  immti<lmtely  Hou^ht  other  channeU 
he  iiumediately  arrived  at  lliu  »uine  oonehisiou  with  Bordt-n  and  \S  n v 
that  lliL'  nerves  uttnn;l  tho  biui>d  towurdr*  iho  pluto  in  whioh  thc^*  \ 
stimulated.  I>r.  WiIhoii  Phillip,  from  conteinplntin^  the  same  phenomoi 
fonclinliiil  that  debility  oT  tlie  capilUiries  wan  the  initial  alep  in  intlanimatioi 
inducing  returdaiion  of  the  blood,  whicii  ohHtmetion  provoked  iiK*tvas43d 
action  iu  the  ooiiti|;fuous  arteries.  During  the  early  yeari*  of  the  presoi 
century,  eertaiii  tenuis  weiv  introduced,  nueh  as  the  '*pouriT}(j  out,''  in  inflai 
raation,  of  serum,  fibrin,  etc.,  hy  Mr.  Dowler;  or  the  ''effusion"  of  liquor  sal 
guinis,  by  Dr.  Babini^lnii  ;*  and  we  may  now  say  that  two  things  had  been 
generally  eonneded  in  tin*  wtu<ly  of  inflnniniatioii  1.  that  the  capillaries  played 
an  active  pan  ;  and,  2.  thai  i\w  process  was  attended  with  an  exnclation.  Thi« 
exudation  or  pouring  out,  Mayo,  in  hia  "(Jutlines  of  I*athoIogv. "  believed  to  be 
due  to  obstnn-rion  of  the  circnhuion  in  the  inrtunud  part.  Thin  same  author 
tt!t8erl«  with  great  earnestnen^  that  he  clearly  recogniased  in  hin  mion»8CO]»ical 
observations  the  Iransfonnalioii  of  tlu'  blood-globules  into  pus,  and  thun  antici- 
pated whnl  bus  been  recently  accepted  as  thedoctrine  of  pyogene^is.  Ma<art- 
ney  t  attributed  to  the  synipiithetic  nerve,  (n*  to  what  he  called  the  "  organic 
consciousneeis"  derived  iVon^  llitu  nerve,  the  first  place  in  tlie  production  of  in- 
flanimatiou,  and  concluded  that  the  tonic  dilatation  of  the  L-HpiHarioH  %vas  in- 
duced by  the  organic  sense  of  injury  or  danger  He  added  to  the  local  signs  of 
inflamnriution  "an  alteration  or  suspension  of  the  natural  secretions  of  a  part," 
and  explained  tlie  redness  as  being  caused  by  the  minute  cajiillaries  which, 
when  dilated,  admitted  red  globules,  but  which  in  the  nonnal  condition  coi 
tained  ordy  colorless  serum.  Macartney  was  an  advix-ato  of  iho  doctrine 
Hunter,  that  intlanimation  was  not  necessary  for  the  repair  of  litssue.  The  dim* 
shadowings  of  the  vaso- motor  system  can  be  discerned  in  Macartney's  teach- 
ings. About  the  year  1838,  two  (remian  aiuilomislH,  Schwann  and  Hclileidou, 
while  pursuing  their  pliyslological  studies,  the  ibrnier  in  the  vegetable  and  the 
latter  in  the  animal  kingdom,  discovered  that  thestnicluivfiof  both  were  alike 
made  up  of  minute  microscopic  organisms  or  cells.  These  cells  were  sup|Mjsed 
to  arise  lV«>m  a  homogeneous  material. — bioticfTut, — and  by  their  various  com- 
binations and  diffeivntiation  theditferent  tissues  were  formed.  It  was  U]x>u 
this  important  announcement  of  theeell  doctrine  that  Dr.  Bennett  const nict^Hl 
his  theory  of  influinnmtion,  reganiing  the  process  as  one  of  modified  nutritiun, 
the  contraction  and  dilatation  of  the  capillaries  Iwing  due,  the  first  to  spasm, 
the  last  to  paralysis.  The  enlnrgement  ol"  the  vessels  allowed  a  larger  amount 
of  blood  than  natural  to  crowi]  into  tlieJr  channels,  while  the  cell  attraction  of 
the  tissues  determined  an  e.xudatif^ti  of  the  liquor  sangniiiis.  the  presence  of 
which  constituted  iiithinirnation.  The  Ihiatry  ol  Bennett  exeluded  botli  the 
vascular  and  the  nervous  ^^ystein  from  actively,  at  least,  participating  in  these 
results.  In  fact,  the  cell  «ioctrine  tilled  so  largely  the  vision  td" physiologists 
and  pathologists,  that  the  blood-vessels  were  degraded  to  the  position  of  inerw 
conduits  and  carriers,  the  constructive  and  destructive  builder  being  the  cell, 
while  in  inflainnmtion  the  exuded  liquor  sanguinis  of  an  itnpure  or  vitiated 
quality  interpenetrating  the  tissues  constituted  the  i>abulnni  ftjr  strange 
cell  growths.  B^jtween  the  yeai-s  1841  and  1843.  two  vorv  iniporlant  dis- 
coveries were  made  by  William  Addison  and  l>r.  NV'illiams,  Loth  of  Knglaud. 
AddisfMi.J  in  speaking  of  the  circulation  in  the  frog's  fool  when  intlnmed, 
clearly  recognized  the  distinction  between  the  red  and  the  white  corjmscles, — 
the  dirtercnt  positions  which  t hoy  occupied  in  tlio  vossels, — the  nnl  nuiving 
along  the  centre  and  the  white  sticking  to  the  circumference.  He  also  asserted 
the  identity  of  pus  and  the  w  hite  corpuscles.  Dr.  Willianis,§  in  1841.  noticed 
the  similarity  between  the  corpuscular  constituents  of  intlamnmlory  exuda- 
tions and  the  white  cornuscles,  and  exnresm*d   the  oninit»ii  that  these  tias-sed 


*  Mftdioo-Chiriir^;icH.l  TnuiRiLctionii,  v»l.  xrt.^  IS.tl. 

t  Mnemrla^y  un  InfliimmiLtioQ,  1838. 
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tkronicb  llie  walla  oftho  vei^Hcls  vt\  tho  fonn  ofDUrlci.  and  at^or  their  OHcapo 
deVfl'»iK,'*)  into  purt-  or  I_\nnph-oi>i'pu8cles.  Ho  also  observed  tin  increase  in 
ihi' ouDilH?r  of  whito  forpUHcles  in  the  vesHcN  of  an  iiidaiued  |mrt.  and  at- 
tribuU'd  Ibit  phiMiimienn  ttfiririaMiimiTion  fof'tipillHrv  obstmotion,  productid  by 
mitlitrof  the  bbtoii  thnn  tht'  presunco  of  un  tnniHuul  nnmber  ofwhito  cor- 
poic)0«.  nnd  aim)  to  iueivasod  action  of  the  capillaries.  In  1S42.  Krnniurt,* 
in  ipifrking  of  the  action  of  the  veHsels  in  inflammation,  reoo^nizwl  a  pri- 
inirv  (fintnictiKn  followed  by  dilatation,  and  anserted  that  between  the  walU 
(if  ilir  vr*-iels  and  iho  r'or[»ns4-les  there  exinied  an  uKniciion,  and  thai  this 
3ttT»i  tiori  u*a>»  uutatfoniHtif  to  a  contracted  condit,ii)n  of  the  vcshcIm.  In  the 
vii!.<>  vi-ar  Vogttlf  taught  that  in  intlamtnation  the  irritant,  be  it  what  it  niighl^ 
J  tlimugh  the  nerveK.  induced  a  vital  atti-iiotion  between  the  blocMl  and 
I,..  ;i-iK»s.  lu  this  way  Hiaii^uation  tt>ok  place,  the  vessolndilatin";  simply  by 
ili«ac4'uniid»uoD  of  blood.  The  exuduiioa  following  wan  attributed  to  this 
Msio  alt  paction. 

AiiHUiJ  Mieved  that  inflammation  consiHted  in  a  lot^al  increaHo  of  a  vital 
pri|hrty  of  attraction  anu>ri<;  the  particles  of  bloody  and  between  thorn  and 
liie»umiundrn^  loxturen,  and  that  the  proximate  cause  of  this  nrocew  was 
f    '  Nt  a*5  much  in  the  inflnonco  of  the  solidfl  upon  tho  blond  w^hilo 

I  uirh  the  vei»seU  a>*  in  the  blood  it8elf.     The  chief  ivanon  assigned 

(ur^utlt  u  view  wa^  tho  limitation  of  disea«o  to  a  definite  or  circumBcribed 
U-alily. 

Tht'  patholotfjral  work  of  Rokitansky  appeared  between  184:^  anil  ]y4*i. 
Tlitf  uutiior  iiiakcH />/ooc/ f'nMi'^  the  centj'al  dortriite,  asAerting  (hat  all  loral 
diitimi*  are  determined  by  a  primary  bkiod  constitution,  which  lie  tertuM  a 
^frmmyr  (fifscraiiis.  Aecoixiiiiji;  to  this  view,  iiifluniination  was  the  n.'Kult  of  a 
iitouH  cruftiH.  and  exudation  rather  a  mechanical  proccsH,  duo  to  an  at- 
lufttion  of  tho  wall8  of  tho  voh^Is  from  disitcntion  ;  and  when  transuded 
apio  (hv  Kurtace  of  the  membraneH.  »uch  as  the  Boi-ons  or  tho  mucous,  it  was 
in  (NjfiMNpu'nce  of  the  loa^t  i^eHintance  being  in  that  dii-ection.  He  does  not 
dtiir  inmever.  thai  Icjcal  diseaHo  may  create  a  general  or  blooiJ  dyscnisia. 

h  \ii4H.  Augu?4tUB  Waller  §  witnessed,  and  was  the  tirpt  to  dewnbe,  the 
pwttife  of  the  white  corpusclo.s  through  the  wallfl  of  the  vesHei. — a  very 
Jvniarkttiile  phenomenon,  which,  wince  18H3,  has  been  still  more  :*ati(*factorily 
•iemonstruted  by  Von  Recklinghausen,  Max  Std»uli/.e,  and  Cohnheim,  disliu- 
pii«ht»(I  uamcH  Indonging  to  the  <Torman  school. 

Wharton  .lone?*,  in  1851, ||  in  a  paper  on  inflammation,  after  carefully  con- 
*idrring  the  phciioinena  prefionte<i  by  tho  web  of  a  frog*»  foot^  arrived  at  the 
followiQg  conductions : 

1.  That  the  contractionof  the  vessels  and  repulsion  of  the  blood-corpuscles 
from  ouf  another  and  fi\itn  the  walls  of  the  vessels,  and  the  consequent  acccl- 
eraiiooof  the  circulation,  arc  results  duo  to  nervous  influence.  2.  That  dilata- 
tiouof  the  vessels,  and  an  attniction  of  the  blood -cor  p  use  los  for  one  another 
•oJ  for  the  walls  of  the  vessels,  are  caused  by  diminished  ner\*e-influonce. 
3.  That  sta;*i.s  or  stagnation,  is  the  rchuh  of  i»oth  conjbined.  4.  That  the 
•lUtlation  of  serum  which  begins  with  the  stasis  is  due  to  obntruction  in  the 
y«Mis.  and  thai  of  plasma.  fn>ni  attenuati«.in  of  the  walls  of  themj  ve-isela 
f^>^)  distention  anti  prep<suiv  against  their  interior. 

Thus  far.  it  will  hi-  perceived,  there  has  been  a  tendency  to  explain  inflani- 
iQiiion  by  HL-arching  tor  some  single  cause,  or  to  make  it  consist  in  a  certain 
OTwhtiou.  In  l>i5S  the  lioctnivs  of  Mr.  Paget  on  Hurgical  pathology  were 
p(iMi«ih*Ml  In  i\w»ti  we  find  a  bi^onder  and  more  plnlof*ophical  treatment  of 
'■'  He  first  cndeavorH  lu  establish  tho  conditions  of  healthy  nutri- 

1"  vV,  I,  a  regular  and  not  far  distant  supply  of  bhxsi ;  2,  a  right 


i  M  rugt-  lur  Piill]i>lu|^in  iind  Tlittni|ii«,  Heft  i.,  Rome,  1843. 
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state  and  constitution  oJ*  tho  blood;  3,  a  certain  influence  of  the  norvoi 
foi-ce;  and,  4,  a  uaturul  or  hoaltliy  state  of  Ihc  part.  In  influntmatinn  al 
these  conditions  are  alteivd.  Mr.  Ptii^el's  exporinicnts  were  made  upon  the 
wiiJoCH  of  Sat8,  whicli  rt»nioved  tiic  objeclinri  sti  ulten  rnadi*,  (hat  (.'orK-lusi-u 
drawn  from  phononiona  witnessed  in  told-Mooded  animal.H  wure  unnaff  dal 
upon  wliioh  to  coiiHtnut  a  thtiory  tor  similar  prucensea  in  man.  Various  Mtimuli 
wi'rii  a])pliL*d,  Huuh  as  HcralcUinj^  with  a  needle,  acetic  acid,  capsicum,  and  tht» 
pointed  cautei'v,  iind  the  phcntmieim  olifjorved  were  sudden  contraction  and 
eubhetjuent  liilatation  of  the  vesnels.  with  dinunished  velocity  in  the  bI*>od- 
curreni  diinnj^  the  firnt,  and  a  ra]Hd  flow  durinir  the  last,  of  tltose  chan^* 
This  diUitation,  with  iucreastMi  nij>idity  in  circuhition  in  the  damaged  pai 
conntituloH  the  active  conu^Ktion  or  dctermhuition  of  authors.  After  a  shoi 
period  he  noticed  that  the  movement  of  the  blood  became  slower,  now  ebbinj^ 
and  then  flowing,  until  finally  in  some  rewsels  it  ceaewd  eiitirely.  80  that  at 
the  centre  or  foeuH  of  tlu'  inflamed  rart  there  wtw  stagnation  more  or  Iom-s 
complete;  around  this,  fulness  with  slowness  of  movement, ^-co«(/e«^i07i  ;  and 
htill  unire  externally,  fulness  with  activity  of  movement. — /frft'rmt nation.  In 
adiiitioii.  Mr.  Paget  tioticeil,  what  ha<i  been  previously  obsei*ved  by  Kolliker, 
a  varicose  condition  of  the  capillaries  (Fig.  137),  and  a  pulsaiion  in  the  vein^H 
first  discovei-ed  by  Wharton  .loncs.  ^H 

As  to  the  cauKcs  which  induce  the  blood-changes  notice<l  in  inflammation, 
he  acknowledj^cH  that  thewe  have  not  been  removed  IVoni  the  domain  of 
theory,  and  therefore  oft'ers  no  Hpceulation.     The  same  statement  is  made  in 

rejujard  lo  thea^rency  i»f  tlie  nerves, 
— that   while    theiv   is  abundant 
evidence,   in   the  nuxlitied  sensa- 
tions of  an    inflamed    part,  that 
they  are  in  some  way  concerned 
in  the  pnx'ess.  the  exact  relation 
which  they  bear  to  the  disturb- 
ance is  not,  in  the  present  state 
of  our  knowled/;e.  demunt<trable. 
Lasily.   the   chanjLTes   in   the  part 
itself  Mr.  PajL^et  makes  lo  consii^H 
in   the    naturid    dcgeneraiion  of^f 
eiructure.  which  is  inten^ilied  by 
the  altered    conditions  of   nutri- 
tion, an<i  its  iiitcrpenctratinri  id' 
substance  by  the  pmducth  <d'  tht* 
inflarninaiion.      It    will    be    seen^f 
frnni  these  remarks  that  this  difl^l 
tiii/^iiished  author  ret^anls  inflam- 
mation as  a  destructive  procesa^^ 
— one  of  decay;  and  that  when  any  constructive  force  is  nuiuitested  th^H 
re^ultini;  tissues  are  unstable  and  temporaiT.  ^^ 

In  1858  was  published  the  "  Cellular  Patholn^y"  of  Virchow,  in  which  the 
idea  of  a  livinfjf  orgainsm  like  the  cell  orij;inatinf<;  tVom  a  formless  blastema, 
or  what  is  sometimes  termed  frei'-cell  development,  was  rei\iled,  atui  the 
doctrine  of  every  cell  depending  for  its  existence  uj)on  a  pre-existing  ceJ^j 
was  placed  upon  a  solid  and  i-ational  foundation.  With  Vindiow  the  aetivwH 
agency  in  inflammation  was  transferred  from  the  blood-vessel  to  the  cell  of 
the  conne{*tive  tissue.  It  is  the  cell  changed  in  its  rnitritiou  which  attracts 
the  contents  of  the  vessels;  the  vessels  arc  dilated  by  paralysis,  nothing  but 
serum  can  esca|K*  from  them  unless  by  rupture,  and  the  cell  forms  are  only 
the  prolifei*ati(m  of  thi*  connfctive-tissne  colls.  The  initial  cause  with  Vir- 
chow  was  irritation,  thus  reviving  an  old  term  which  has  lately  figured  in  ihw 
explanations  given  of  this  process. 

In  1861,  Lionel  Beale,  the  dislinguished  microscopist,  made  public  cert 
views  which  conflicted  with  the  cell  doctrine  of  Virchow,  especially  as  to  fb; 


-•i-'.-j",'' 


TkrlcodtiM  of  tb«  OBpillariea  ol  ui  IiiIWuimI  p«rt. — 
Vtuid  I'lC^t. 
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xt^A »« irt  fwieiifni      Thei»e  views  werv  Imsetl  upon  the  theory  of  protoplnsm. 
T'  rrrv*jM»riii!*  to  tliu  coll  i^  in  tlio  system  of  Beale  tertnefl  a  uuis.$ 

■  ■r  ffrrmitutl  miitt*;r,  sphisririil  particfloH  extrernoly  minute.  This 
(Utmw(:o|)ir  parliele  is  a  livini^  •*llb^«lIl^c■e.  piif*st^!ssiiiif  ti»e  pt^wer  of  iim(t>boid 
n  .rcnitmiii,  or  of  («eni]iui5  out  Nho^)lK  or  budf^  and  thus  inultipiyjii<]f  itself  to  a 
itpw^  Imyoutl  ('ompututiou.  These  masHen  of  <fcrmin(il  niattur  \\m  surroundud 
»iJh  what  lie  vxiWa  formed -matt  rial, — really  dwid  matenal, — formed  l»y  tlie 
{rrnuimi  nia.sHL*t«  and  elaboniteil  from  the  blood.  To  illuntrate  :  aiialomiHts 
i^criW'  rarlilaife  as  coni*i«litiif  of  n  hyaline  matrix,  with  cariilai^e-cells  em- 

^iddol  lu  Wa  KubHtunee.  AeeMI^liu|(  to  Healc«  it  should  bo  tormrd-materiaL, 
with  omhtHitJi'd  mai^si'i*  of  i^cruurud  inatler.  Beale't*  doelrine  would  elass  eon- 
Bfi'tivc  lisiiue  as  tormed  or  dead  material,  inrupable  of  performing  any  life- 
ai-tiitii-*  whatever,  and  therefore  destruetive  to  Virtdiow's  favorite  notion  of  the 
oelt  fmiliit-raiiou  of  thin  ti^MUt'.  Intlurnination.  with  Beaio,  in  not  the  iV'Kutt 
ofimtati^^n.  nor  yet  a  ehemical  pnuHss,  but  an  exceni^ive  supply  of  pabulum 
ur blood,  itiducini^  active  ifrowth  an<l  muliiplicaiion  of  the  germinal  masses. 
When  lh«  rapillariert  are  di?*tonde'i  with  blood,  formative  matter  passes 
tWu^  the  walls  of  the  vessels  and  givally  multiplies  in  the  extnivaseulaP 
Men.  The  heat  oi  iiirtammaliou  he  ihouji^ht  was  the  ivsult  of  the  rapid 
smutitin  of  ^Terminal  matter,  and  in  his  Hcheme  the  part  pertormed  by  the 
Mrx'tw  WHS  rteeondary.  Nucleated  fibres  are  distributed  to  the  ennillaries 
uut  till*  internK-iiiate  tissue, — the  first  efferent,  the  last  att'erent.  When  a 
lirj^  itruouut  of  pabulum  or  blood  is  attracted  to  a  part  in  which  ucrve- 
fibrwof  the  latter  class  are  distributed,  the  consequent  swelling  must  cotn- 
prw6lhe«?  fibres,  the  i^timuluH  of  which,  conducted  to  the  vaso-motor  centre, 
will  induce,  through  efferent  conls.  cupillarv  conlmction.  and  in  this  way 
<limini!ih  the  con^eHtioii  or  ]>lothom  by  tesHeain^  the  amount  o\'  pabulum  or 
Wiiod.  If,  however,  the  pressure  from  the  attracted  pabulum  in  a  part  eon- 
tiniw  fur  some  linje,  the  nerves  may  b<*  panily/-e<l.  and  ihiis  all<»w  the  vessels 
U>  dilate  and  to  become  surcharged  with  blood,  constituting  cougostion.  This 
•V  BtNlli'  s  fiff/n  ,/uitifin(i  sy.tftin. 

In  \Wi\  V.m  Kfeklinirhauscn*  'lireetcd  his  investigations  to  a  process  which 
Lii-k-rkuliii  as  early  aw  1854.  and  a(^erwai-ds  Virchnw.  had  noticed  in  a  gen- 
•ml  wiiy. — namely,  the  anneboid  movotncnts  of  white  bl«M>d-<'orpuscle«,  (»r 
wbtsro  now  generally  called  Icticoc^-les.  lie  found  that  their  movements 
wpivtil'the  ((«me  nature  with  those,  of  amiThn\  and  therefi»re  tliai  they  were 
«|)ible  itf  moviitg  from  place  to  place.  Thi.s  locomotive  power  was  shown  by 
into  the  lymph-cavity  of  a  tVog  the  cornea  of  a  rabbit,  after  iiijeeting 
ilion  into  the  sac.  On  the  occurrence  of  inflammation  the  cornea  was 
fmml  tilM  with  leucocytes  red  with  particles  of  vermilion,  and  simitar  in 
etwy  detail  to  the  pus-oorpusclos  in  the  lymph-cavity.  The  manner  of 
nwTiiiiciit  is  very  curious.  The  littJe  mass,  perhaps  at  first  sphorieal, 
^QmIa  out  a  ttlatnentous  process,  sometimes  several,  one  diminishing  or  n^ 
Min^jift  another  elongates;  the  contents  i»f  the  cor- 
pttx'W  rtiu  info  the  princess,  thus  moving  it. — the  ac-  Fio.  188. 

toiti  reminding  one  of  an  insect  using  its  antennie  and 
(Fig.  I'AS  )     The  power  of  receiving  into  their 

^       lue  foreign  matters  was  also  shown  by  injecting 

ttilk  into  the  lymph-sac  <d*  a  fmg.  and  finding  the  leu- 

ftKytns  filled  with  milk-globules.     When  these  bodies 

ob(K'n'e<l  upon  intianjed  surfaces,  as  on  a  sennis 

brane,   Recklinghausen  supposed  they  had  origi- 

by  proliferation  and  migration  of  connective-tissue  corpuscles.     The 

iilife  <'ontributions  of  this  investigator  opened  uj)  the  way  for  still 

r  pn^gre-s.s.  l>»r  in  18G7  Cohnheiraf  announced  the  migration  of  the  white 

.•eles  in  inflummatinn  fn>m  the  interior  to  the  exterior  of  the  vessels, 

•oJ  thftt  pu»-cor])us<des  and  white  blood-corpuscles  or  leucocytes  are  identical. 


l>P0CnC3:t««. 


•  Xinkow't  AnhWov,  vol.  xviii.,  l»«.3. 


-f  Ibid.,  vol.  xl. 
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INFLAMMATION. 


The  |»hen«meuaofiiiflamraation  witnessed  by  Cohnhoim  in  the  mesenteiyof 
a  fnt^  whii-h  lia<l  h«eii  cuninzod  were  a-*  follows:  (lilatalion  nf  iho  arteries. 
followtMl  hy  rhiit  of  the  vciiiH ;  at  ihe  coinTiu'rH'enient,  ai-celenition,  soon  fol- 
lowed hy  retnrdatiiiii.oflheblood-rttiw  ;  luriiniulation  of  the  whittMMirpusH'lesiD 
the  ])erijfhfnil  ]iurt  of  Ihe  vessels.  i's])eLiiiHy  iho  veins,  to  which  they  adhered, 
whik'  the  ivd  (tn'iMisck's  moved  thn»ii^h  the  centi*al  axes  of  the  veHf*eli*.  The 
acoiiinuhilioii  ol"  ilie  white  eorpusck-s  in  the  veinn  kept  paee  with  the  slowing 
of  l.he  h]oo<i-rnovenumt ;  tlu^we  eorfmst^tes  or  leueiU'Vies  were  seen  gradually 
to  paiis,  by  virliiL*  of  their  anucboi*!  niovenieut,  through  the  wall**  of  iJie 
ve88els.  Just  in  proportion  us  the  little  bo<ly  disii])peared  from  the  innidc.  a 
corresponding  h\iMoti-likf  proiniuenee  was  seen  on  the  ontside  of  the  vo»i*el, 
whieh  gradually  beemne  pyriform.  anil  finally  maintained  il«  hold  only  by  a 
thread-like  filament,  whieh  ai.  last  ^ave  way.  allowing  the  little  sphere  of 
protoplasm  to  launch  forlh  into  the  jierivaseular  space,  and  by  it*  loeomo- 
tivG  power  to  stalk  abi)ut  ueeordiii*;  to  the  foreeH  by  whi<'h  it  was  controlled. 
This  act  was  called  ibe  mitjrtitiofi  of  a  leucocyte.  Paflrtatje  thr(tu*;h  the  walU 
of  the  vessels  was  etl'eoteti  also  by  the  red  corpuscles  in  the  capilhirk^s.  foned 
through,  however,  he  ihoughi.  by  the  ldoo<l-]>ressnre.  not  by  an  ani(X?lH>id 
action,  (.'ohnheini,  tliereforv.  after  experiments  on  the  cornea,  mesentery, 
and  tongne  of  the  fro;j.  concluded  that  the  pns-corftuscle  was  only  a  migrated 
leuetM-yte,  and  fhat  the  corpnscidar  eleno-nts  of  the  porivas<-niar  tissues  or 
fi^et\  corpuscles  fnrmetl  no  jiart  of  jmrulent  accumnlatiiMis.  The  esnence, 
then,  of  the  Cobnbeini  dot'trine  of  inflammation  was,  the  migration  of  th« 
white  blo4)d-corpusck's  or  luuettc\'tcs. 

In  1869»  curtain  cxjicriinenis  were  instituted  by  Pnd"  William  F.  NornH.* 
then  at  Vienna  pui-suing  his  tftudies.  and  Frrd'  Strieker,  by  which  a  further 
acquisition  was  made  to  otir  knowledge  on  this  subject.  Traumatic  kei'atitis 
was  induced  in  the  cornea  of  a  fVog  by  the  application  of  the  nitrate  of 
silver.  The  structure  at  the  same  lime  was  excised,  and  examined  both  in 
the  serum  of  the  anifnal  and  after  being  subject  ud  to  the  action  of  a  Bolution 
of  the  chloride  of  gold  t  'hauges  were  obviinis  in  the  fixed  corpuscles  of  the 
cornea.  They  became  enlarged  and  granular,  their  nuclei  nndtij>lied,  and  in 
loss  than  twenty-four  hours  tlie  chai-acteristjc  movements  of  anurba*  were 
detectwl. 

Strieker  subsequently  pnMlnced  inf\iimniatii>ii  in  the  nictitating  or  con- 
junctival membrane  of  a  frog's  eye,  and  ihen.  taking  a  cornea,  cut  it  in  two 
pieces,  and  Inuisplanted  each  into  this  nunibnine.  one  piece  immediately  and 
therefoi*o  living,  the  other  dead,  its  vitality  having  been  destroyed  in  a  bath  of 
distilled  water.  .M>er  twenty-four  lumix  both  were  examined:  the  first,  or 
living  piece,  was  filled  with  pus-<M(rpuHcles ;  the  lust.  tH'  dead  j)iece.  hud  verv 
few.  The  concluNior*  drawn  from  these  exjtcnments  of  Norris  an<l  Strieker  is 
the  active  p»rli(*i|mtioii  of  the  tissue-corpuscles  of  an  intlanied  part  in  nniking 
up  its  cell-constituentH,  in  opposition  to  the  doctrine  of  (Vdinneim  that  such 
come  together  from  the  vessels  as  wanderers.  Strieker,  regarding  the  capib 
laries  as  being  composed  of  pnMoplasm,  explained  the  pa^ssage  of  the  cor- 
pus<'les  through  I  heir  walls  in  inflammation  by  supptwing  these  walls  to  be 
in  an  active  m»tlecular  condition,  opening  foi*  their  passage  and  immediatoly 
closing  oi»  their  cscajH'.  The  same  author  hae  shown  (hat  in  inflammation 
the  walls  of  the  capdlaries  very  early  undergo  fatty  change,  and  that  as  il 
progresses  they  liecomo  iiTcgular  on  the  surlace,  prolonged  into  proce.^sos, 
and  these  uniting  with  others  form  a  ruticulatod  f^time-work  nut  unliko  con- 
nective tissue. 

In  1870.  oi>serva!ions  were  made  by  Ryneck  with  a  view  to  solve  the  prob- 
lem of  tlie  blood-stasis  in  inflammalum.  The  thigh  of  a  tVog  was  sumnindcd 
with  a  ligature,  the  web  placed  within  the  field  (d*  his  glass,  and  an  irritant 
applied.  The  blood  ilowe*!  with  groat  rapidity  to  the  foetus  of  initation. 
The  ligature  was  next  removed,  and  the  stasis  was  seen  to  continue  only  at 


*  Versaob«  Ubar'UornhnuteniiUoJung,  vnn  W.  F.  Korrii  luid  6.  Sui«ker. 
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thi*|iuint:  ihercfore  the  ciiTutation  is  not  nei^edary  to  HtuHin.  Milk  was 
titxx  Mjlwtitiiliicl  fur  the  hlinMl,  niid  its  ijIobuloB  hehavod  exactly  ntUT  the 
maiiu»"r«»rtho  blo«wl-corj)UrK*Iert  under  siinilnr  ciixMimslanctj*  :  therefore  »tam8 
)4  DDl  (tur  tn  the  preHencx*  (d*  tliti  blo<><l-eor]>usele8. 

\^m,  (^rtait)  iiieiallic  si>lutioiH,  8uoh  a^  eojijier,  were  passed  throagb  the 
(a|>ilkrio!S  by  which  iheir  vitality  wa.s  chati^cd  or  destroyed.  An  irritant 
w&<*thcn  applied,  hut  no  HtiLsis  titok  phiee ;  trorn  which  it  would  appear  that 
tb^Tp  vxi^ts  Htnnv  eau^ul  relation  between  the  wnlla  of  the  capillarieei  and 
liii^  AtB;jnution  i»r  the  blood  in  inflammation.  That  riwidity,  or  excess  of 
(il>riu  io  the  bl»nKl.  is  not  the  cuuHe  of  stasis  has  been  pretty  clearly  proved 
l)v  I'ritetttior  l.irtler. 

Whtjn  an  irritant  is  applied  to  a  part  it  causes  (1 )  acceleration  of  the  blood- 
nirroif,  Willi  either  dilatation  or  conti*acti4)n  of  the  vessels,  according  to  the 
natfiH'  of  ihe  irritant:  and  (2)  stasis  and  transudation,  occurrin><  siinultane- 
N^  'ibuhly  produced  by  chanties  in  the  vital  properties  of  the  walls 

.-■I  ,-.  un  opinion  set  forth  by  hoth  Ryneck  and  Strieker. 

Lrunicyiert  apprnpriate  or  absorb  the  tissues  with  which  tliey  are  in  con- 
lict  Such  wa»*  the  opinion  of  Ast<(n  Key  and  the  (ioodsir  Brothers.  The 
ib«>rvof  this  distinctive  power  oi'tbe  leucocytes  receives  strength  from  t!io 
«Tp«»riineni  of  placing  a  piece  of  fresh  cellular  tissue  beneath  the  skin.  In 
t  itfw  dayn  it  is  saturated  \nth  a  liquid  full  of  white  corpuscles  having  full 
in^wiive  powers. 

Tb«  concluHioDS  of  Burdon  Sanderson  upon  the  subject  of  inflammation 
tTvn»  follows: 

**!.  lu  even*  inflammation  we  have  three  classes  of  changes:  1.  Effects 
of  diwjrder  of  the  vascular  nerves  and  their  centre,  as  witnessed  in  aocelera- 
tii»n  of  tbe  bbuMi-sireain  with  either  dilatation  or  contraction  of  the  vessels. 
2  Effects  due  to  change  in  the  properties  of  the  walls  of  the  capillarieH,  mani- 
M<^  by  stahis  and  exudation.  'A.  Kttfects  of  the  stimulation  of  cells  by  the 
exiidaiioii  of  liijuor  sanguinis,  as  seen  in  the  rapid  growth  and  multiplication 
nt"  t-vlls  resultiiig  in  the  pniducliou  of  tissue  or  pu*<. 

'11.  Of  these  thrtn*  orders*  of  phenomena,  the  ett'ects  due  to  change  in  the 
pn>perlies  of  the  wall?*  of  the  capillaries  can  alone  be  considered  as  essen- 
ii»l  U.I  the  presence  of  inflammation,  which  may  thei*eforc  be  considered  as 
hafin^  it-<  seal  in  and  about  the  veins  and  capillaries,  the  earliest  and  most 
Bnifonn  effects  of  irritation  or  injury  being  witnesse<l  in  these  localities, 

"HI.  The  nervous  and  vascular  effects  ot  local  iiTitation  cannot  be  strictly 
o'Miileri'd  as  successive  stages  of  one  process ;  for  the  determination  of  blood 
t"*he  place  of  irritation — the  result  and  purpose  of  the  vaso-motor  dislurb- 
Wft'— iliies  not  bear  any  i-elaiion  to  the  local  vascular  change,  wive  in  deter- 
in  imnt^  »  more  abundant  exudation,  but  the  vasi^ularand  tissue  changes  are 
iw  In?  roiisidcptvl  as  suecesHive  changes  of  one  process. 

"IV.  The  manner  in  which  the  living  walls  of  the  vessels  are  changed  by 
injur)'  so  us  to  permit  the  passage  of  the  blood  is  not  determined  ;  the  same 
iitnieof  the  nature  of  this  change;  bu!  from  certain  observations  made  in 
i*lcn*n(v  to  the  (structural  alteration  of  the  capillaricM  in  disease  and  in  re- 
pur,  the  inference  is  that  the  change  consists  in  the  transition  nf  the  material 
fttuB  the  formed  to  the  plastic  state. 

"V.  The  eifect  of  intlammation  is  to  modify  the  action  and  pn>perties  of 
Mis.  Tht»se  which  are  stable,  or  form  a  ]iart  of  permanent  structures  (as, 
It  example,  the  connective-tissue  corpuscles),  enlarge  and  manifest  amoeboid 
iiii»r4^tu(ftnis.  mulfiplNTng  cither  by  divinion  or  endogenotis  growth." 

Thr  manner  in  which  the  cori)uscles  make  their  way  through  the  walls  of 
itiB  rrsMcU,  or  etTecl  migration,  has  been  and  is  still  a  subject  of  controversy .. 
Cohnhcim  believed  in  the  existence  of  jKjres,  or  stomata;  Strieker,  in  active 
niiUssular  change  in  the  walls  of  the  vessels.  In  1870,  Colonel  .1.  J.  W»K)d- 
w«pd,  As«u»tant  Surgeon,  U.S.A.,*  in  some  very  caroAiI  obHcrvati(»n«  on  the 

to  tbfl  Sargtoo-Gvoent  on  Certain  Point*  ooaUMted  with  the  HUtology  of  Miout* 
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to  tho  conclusion  that  tho  pa»aa^  of  the  corputicleA  wa8  efTectod 
tboogli  openings,  or  poroa.     On  the  otber  bund.  Pi'oftwAor  Balogh,  of  FtsHth,* 


«««> 


Fia.  M2. 


««U>  of  bIbbI*  wiAu. 


Vwciiliir  HpithrtiA.  wtih  their  nuclei,  u. 
•uiTuuDdf«l  Willi  4laii(  lluea  b,  6. 


tnd  Dr.  Fchx.  of  .Strashourg.f  have  not  been  able  to  disc-over  such  openings, 
■ml  tbfretore  do  not  aijmil  (heir  cxislouce. 

Serre-Agency  in  InflammatioiL — Enough  jh  known  to  i)rove  that  the  vusou- 

iwsj^Uim  is  not  ono  of  pa>*Hive  conduits  or  channel  for  blood-tninnpoHation. 

hijiwcwwarj'  to  the  well-being  of  the  or^UH  that  the  eiirulalion  should  he 

•gttilizoH ;  that  it  should  not  bo  flood-tide  at  one  place  and  ebb  at  another. 

^»•lyy(em  of  elastic  tubes  could  execute  the  f»ttice  of  definite  distribution. 

Ill  ftTi.'irn  pathological  conditions  the  accuiunlatiitn  of  hUod  in  limited  dia- 

tmii  is  another  evideiire  of  there  being  i*onie  influence  at  work  by  which  a 

'^^ifiilaiing  |x>wer  over  the  cinnilatiou  through  the  vesselM  ih  inaintained  in 

KeaJih     The  very  arrangement  of  the  ntructure  of  the  vesseU  proves  this. 

''^etbiti  in  their  walls  tiiuscular  fibres  disposed  circularly,  and  yellow  elastio 

t»«Uf,  hut   miiHculur  tisAiie  would  be  UBelesft  without  nerves;  and.  while 

iTOcli  is  yet  to  be  learned  in  this  direction,  enough  is  known  to  render  it 

M  ■•  r  -  '  :iMf  that  portions  of  the  nervous  system  play  an  important  role 

'■'  •*  of  inHammatiun.     Between  the  nerves  and  the  parts  to  which 

li»-.v  .irv  rjoiributed  there  ant  i-eciprocal  influences  or  aclions.     Nothing  is 

■0"^  fniuijiar  than  the  wide-spread  tendenicHs  which  somelinies  follows  the 

''^ilinjunk-  t»f  a  nerve,  such  as  the  pnck  of  the  linger  with  a  pin.  from  which 

tbvnotin?  hand,  and  even  the  arm.  may  become  j)ainftil.     If  the  coni  of  the 

■nnpatheric  in  the  neck  of  a  labhit  Ih»  divided  anove  the  infenor  ganglion, 

*fttfrthe  method  of  Claude  Bernard,  the  vessels  of  that  side  of  the  head,  both 

^iliiin  un<l  without  tho  cranium,  become  tilled  with  blixxi,  giving  rise  not 

"slrto  iarreased  redness,  but  also  to  increased  temperature  ;  dilatation,  there- 

f'»fc  has  followed  the  lesion.     It  is  said  that  in  such  a  case  there  ore  4»ther 

"iflttcnrct*  at  work  to  attract  the  bloo<i  in   undue  amount  to  the  damaged 

'^t»n.  ^utdi  as  t  he  increawed  nutintion  and  Hvci'etion  stimulated  b^'  the  plethora, 

w>(i  the  active  chemical  changes  which  follow  the  accompanying  elevation  of 

U-mpemturo.    Still,  it  must  be  evident  that  the  initial  cause,  whatever  be  tho 

^juehr.  was  the  nerve-injury. 

*»g*'ndie,al^erdiviHii»n  of  the  fifth  nerve,  J  found  that  inflammation  followed 
totheeimjunctiva,  c<»rnen,  iris,  and  finally  the  entire  eye.  The  investigations 
'>rValtintin  were  followed  by  similar  n-sults.     Moritz  .Schifl'§  ascertained  that 

*  Vlrehow'i  Archirw,  tIv.  19. 

!Ji(um»t  Jo  rABNtAtnie  vx  de  l»  PhjriiolD^ie.  Juttiftr;  ftnd  Febntftrx,  1870. 
Jtfarnal  ^iv  Pbyvlulogi*  eip^ritii<>nte)lo,  1*424. 
rDltrBunbuiigQii  «ur  Phj^iulogte  des  Nerveaeyiteiiu,  1944. 
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to  produce  inflammatory  and  suppurative  chani;j©8  in  the  eye  it  was  only  ne< 

Bury  to  diviiit'  llie  o|ililliulniif  imiiich  of  this  uervo  ;  vvliilt*  the  ox]>orunt'; 
of  Moi-HKiicr*  wiHihl  stem  to  indiitite  thiit  the  inflainrmit<-»ry  change  dejwn^ 
upon  its  inner  tilings  (porhnps  lr4)[»hic)  alone,  as  n<i  such  result  followod  whett 
those  wore  k'tt  innlivided  TIr'  ai^eney  uf  the  i\i\h  ner\'e  over  tho  circulation 
in  the  vessels  of  the  eye  lias  (teeri  iilsa  furthei'  corroborated  by  the  late  Von 
Graefe.f  the  t-elehruied  'ieniiun  ojflilhHhnolo^isl. 

Ag»in,if  the  liiijjuul  nerve  ilis1r!l)ulcd  1(f  i  UesuhniHxillary  ^Uind  be  subjected 
to  irritation,  as  practised  by  Ijudwig,  a  profuse  How  of  saliva  immc<iiately 
begins.  This  was  pi-oduced  in  the  same  nmnner  as  when  tobacco  or  some 
other  irntant  is  taken  tnlo  the  mouth, — lliat  is,  thn>u^h  the  ^losso-pharyn. 
^eal  as  utlerent  and  .some  inher-  nerve  as  eU'erent  :  it  is  a  I'eflex  phenomenon. 
What  that  eftercni  nerve  is  will  appear  by  the  experiment  of  Scniff,  in  which 
the  chorda  tymputii  was  divided,  after  which  no  amount  of  irritation  of  the 
mucous  niembrune  of  the  niontb  coidd  excite  the  secretion.  It  would  seem 
clear  from  this  lest  that  this  little  filament  is  a  trophic  nerve,  and  determines 
tho  I>li>od  to  the  gland  ;  in  other  words,  deterndnes  dilatation  of  the  vessels. 
If  now  the  cervical  sympalhelic  be  LralvnniKcd,  as  was  dime  by  Eckhard,  the 
saliva  lessens  in  quantity  and  is  changed  in  ilensity ;  the  vessels  diminish  in 
size,  tiie  glajid  becumes  pale.  luid  ibe  blood  fiark  and  venous  in  character 
If  the  excitation  be  now  ap]j|red  to  ibc  lingiud  and  chorda  tympani  nerves, 
red  bl«M>d  rushes  into  the  gland,  the  vessels  pulsate  and  become  dilated,  and 
BOCretit^n  increases  rapidly.  The  conchisinns  from  sntdi  experiments  are,  that 
the  sympathetic  produces  contnicti(>n,and  the  clioi-da  tympani  dilatation,  of 
tho  vessels  supplying  the  submaxillary  ghuids. 

Again,  I..oven]:  has  shown  that  the  vessels  can  be  influenced  in  their  aim 
and  the  ciwulation  in  its  movement  by  irritating  certain  sensory  nei*ves.  If 
tho  auricular  nerve  bo  divided  and  its  conti*al  end  irritated^  dilatutiou  of  the 
vewsels  of  tho  ear  follows. 

Tho  ox]>crimentH  of  Saviolti§  and  Riegel,||  whirli  were  tmdertakon  with  a 
view  to  determine  whether  the  bbxjd-vessel  ebiinges  in  inHammation  were 
referable  to  direcl  orlo  reflex  influence  ihrough  ilie  nerves,  would  ajipcar  to 
show  that  mixed  nerves,  like  llie  sciatic,  eoiitain  rilaments  from  the  sympa- 
thetic, that  fhe  latter,  or  ganglionie  nerves,  have  a  centnil  origin. — the 
medulhi  ol>longala  ;  that  irritation  of  certain  sensory  nenos  does  produce 
contract  ion  of  I  he  vessels  a  titer  a  reflex  mariner,  throngh  the  t1  lament  sborrowod 
from  the  ganglionic  system,  i  n  tine,  the  exiHletico  of  a  vaso-nmlor  system  of 
nerves,  the  sympathetic,  with  a  spinal  centre,  the  medulla  oblongata,  whose 
peculiar  ottice  it  is  to  regidate  the  lumen  of  the  vessels  and  the  force  and 
rapidity  of  the  circulation  through  ibeir  channels,  may  be  accepted  as  a  well- 
established  fact.  There  is  some  diversity  of  opinion  aa  to  the  chamcter  »if 
these  changes  in  the  size  of  the  vessels,  whether  active  or  passive.  There  ta 
no  dispute  as  to  contraction.  This  is  deemed  to  be  an  active  change,  pro- 
duced by  a  motor  force  forwanled  to  the  vessels  through  a  certain  set  of  nei-\*e«; 
but  it  is  regarding  the  dilatation  that  opinions  disagree.  According  to  some, 
it  is  simply  jianihfyfc;  with  othera,  it  is  a  passive  act,  or  a  return  to  an  original 
con<lition  ;  and,  with  another  class,  it  is  neither,  but  as  much  an  active  ehanj 
as  that  of  contraction,  and  produced  by  a  special  set  of  nenes.  Moritz  Sc 
was  a  strong  advocate  of  the  latter  view,  and  supported  it  by  sootion 
the  vascular  ner\*es  of  the  ear  of  a  nibbit.  Tins  was  followed  ny  an  ai 
of  tho  regular  movements  of  these  vessels,  and,  atler  a  time,  a  diminution 
or  Contraction  of  their  walla.  His  interenco  from  this  was  the  following: 
**If  tho  movomeniH  were  the  result  of  relaxation  of  the  muscles  around  the 
reasoU,  division  of  their  nen'es  should  increase  their  dilatation  ;  while  ji 
the  reverse  is  the  case." 

Considering  the  subject  fW)m  an  anatomical  stand-point,  I  cannot  sup] 


•  Henio  und  Pfenffer,  ZeltMfarift  (3),  isii.  M. 
t  Arobiv  Hlr  OpbthAlmologte,  18&4. 
I  Virohoir'i  ArohivM,  rol.  1. 


t  Lndwig'i  Arb«iten,  IS67. 

I  Strieker**  JabrbUcher,  Heft  L 


TEHMJSATWNS   OF  INFLAMMATION. 


12: 


A  moment  that  diJatutiuii  iB&ii  active  praees».  There  ean  \w  nouiiatomicMl 
lUiintion  Cor  Biich  a  view.  The  inUHcle8  beintf  circular  cannot  iictivcly 
i\c.  \hv  vellovv  elastic  lavcr  tcndn  to  keep  the  vcsbcI^  open,  as  ih>e**  also 
tbrMooti.  Yhe  nuiAculur  tihrcH  aiHa^imize  thoHO  aii<J  strive  to  clu^e  them, 
mhI  it  ianaly  when  ihiy  opp<win^  agoucy  is  rwmoveU  by  wuaknu»s  or  paralysia 
that  their  caiiaLi  caii  enlarge. 

U  a  Muliiet-t  ot*  Huch  ini]>4>rlanee.  and  where  a  larjo^e  Hold  in  yet  to  be 
cxptorvit  w'lthin  the  donmiii  of  neun>patho)ogv.  hasty  generaliKuticMiH  are  uu- 
bA*.  will  it  is  the  part  of  windom  and  sound  philosophy  to  refrain  fi-om  onun- 
Uin^  Uw8  until  we  are  in  pt>K;*ession  of  a  larger  store  of  facts.  There  are 
■aiijrnBm4*st.  cautious,  and  well-tcained  lalHtrers  in  the  physioit)gical  labora- 
UiriiMinrt  iiiitituicH  of  re^nearch.  who.  tiiough  they  nuiy  be  endmrraHHcd  and 
crplilrtl  by  that  nwtrbid  sentirnentalism  which  can  look  with  complacency  on 
tlir'tf"«!ntriive  abHurdilies  of  female  drcHS  and  dirtsipation  and  yet  ^I^^w  jmto 
a  1  at  the  death  of  a  trog,  yet  wilJ,  despite  all  these  dinatlvuiitage8 

ti;  i^einentH,  eventually  find  out  the  Heci*el  and  ck'ur  u|j  ali  ubfcuriliet*. 

Terminations  of  Inflammation. — There  can  be  only  two  terminatioDS  of 
inllainrnaiioiL, — rf^oiution  and  mortification. 

Bv  iV!u>lution  wo  mean  the  recession  or  disappearance  of  the  phenomena 

ofihllaaunatioii,  leaving  the  lirtsuea  uulianued,  or  as  they  were  before  the 

aiUeb.    It  i»  a  triumph  of  the  con»er\'ative  fot\*e  over  the  destructive  opctii- 

tir>T»of  (JiiiCAM*.   This  nmy  take  place  in  a  few  hourw,  or  it  may  require  aays. 

Til*  fvdneeis  lw!ginrt  to  fade,  because  the  obstni(!tion  in  the  blood-t^hannels  of 

lhoiiiflame<l  dintrict  cea.-^es,  and  the  corpuacleM  move  along  without  interrup- 

tiiin;  ilie  ve?*w»i«  aUo  begin  to  regain  their  natural  mze ;  the  swelling  diniiu- 

tiiiw*  by  the  altw^rntion  of  the  trannudatiori. — that  is,  by  the  serum  as  well  as 

tbc  wandering  eelU  entenng  the  veHHeU,  either  the  veins  or  lymphatics  or 

Mhiir  by  the  eells  nndorgoing  fatty  degeneration,  in  which  state  they  (mn 

nadilv  tiiken  up  Ity  the  vessels:  the  pain  subsides,  the  prcssuiv  and  irri- 

\My'.\  hcitirr  removed  from  the  nerves  :  and  the  heat  disjippoars.  as  all  unusual 

igc  (-cases.     Such  is  ro?*olution. 

ii>jtity  'd'  intlumniatioti    ending    in    this    manner  makes  it  very 

rnihlc  that  we  should  always  endeavor,  during  the  inception  and  early 

iif  the  disease,  to  bnng  about  such  a  result.     To  this  end  we  have 

l»o directly  opp*»site  |ilntw  of  treatment, — cold  and  heat.     The  tii-at  should 

W  a«xl  c*rly.  to  Htimulate  contraction  r)f  the  vessels,  and  thereby  ]*revent 

ttoditiiin ;  the  seconrl.  later,  to  impart  suHicient  warmth,  and  maintuiu,  to 

.«r...  -Ytent,  the  migrated  cells  in  a  nioliile  state,  by  which  their  dispersion 

d. 

jiir  »<'Lijnd   termination   is  mortitication.      Here   the   conservative   foix-o 

»  U»on  ov<_*rmaaierod  ;  the  chemicfvvital  affiiniies  which  pref*erve  textural 

Md  insure  stntcturul  function  are  so  radically  cliange*]  that  the  con- 

•i!t«  nf  the  part  are  disjoined  and  seek   new  cond)inations. — in  other 

:trt  dies,  ^ 

'  —This  terra  has  been  used  to  exprews  another  termination  of 

Jt  C4»iiM>t.  h<)wevcr.  be  pr*jperlv  -Mi  consideri.'d.  but  only  as  a 

iro  of  place  in  the  inflammation.     The  most  familiar  oxample  in 

Lmiion  is  the  sudden  tninslation  of  intlammation  ftiim  the  nrethni  to  the 

•pii^ivmis.  im  f«->metimes  takes  place  in  gimurrhtea.     The  |>o»sibility  of  such 

>Mulf(vD  transfer  of  attack  fmm  one  organ  or  part  to  another  is  always  a 

*nir»'..  ..i' riiiviety  to  the  pi-act  it  loner,  particularly  in  gouty  and  rheumatic 

^•'  "  the  inflammation  may  at  any  moment  bo  transferred  fmm  the 

W  '■■  i.  j..rnt  to  the  stomach  or  the  heart. 

Treatment  of  Inflammation. — The  treatment  of  inflammation  may  be  con- 
^cr\'\  nndrr  iwo  licini^  ^)rr//rtnd  i^nstitutiomit :  and  I  ho  indications  are.  first, 
aU  causes  which  excite  or  maintain  the  d incase ;  second,  to  secure 
or.  if  that  be  uut  puasible.  then  Ut  facilitate  the  removal  of  all  iu- 
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flammatory  chun^e:^  or  results  with  the  least  poBsihle  dama^  to  the  inflarnvd 
part.  With  regard  to  thy  tirst.  it  w  IbrtUEiatoIy  oftoii  wiihin  the  power  uf 
the  surgeon  to  put  an  end  to  the  disease  prornplly.  Il'a  iniHchievoUH  boy 
forces  Bume  body  into  his  ear  m-  nose  and  hriii^s  on  an  attack  of  intlaninia- 
tion,  the  cause  in  pateutt  and  takinir  it  away  MtfOureH  the  8uhsiilenot'  ol'  ihti 
disease;  if  a  stone  in  the  Madder  excites  a  cystitis,  itw  removal  will  be  the 
first  step  towards  the  arrest  of  the  intlanintation  ;  if  a  splinter  or  ball  enters 
the  ht»dy.  its  extraction  is  the  surest  antiphlogistic.  These  causes  are  <juite 
various:  as,  for  example,  ix:cupation,  as  in  the  case  of  sand-paper  niauufae- 
turers.  in  whom  the  air-jmssage^  sufler  from  exposure  to  silicitjus  dust ;  or 
an  iniprt)per  hahit.  as  instanced  in  the  pharyngitis  caused  by  smoking.  In 
whatever  ihey  may  consist,  their  discoveiy  and  j'emoval.  if  possible,  couali- 
lute  the  first  duly  id'  the  practitioner. 

Local  Theatment. — One  of  the  most  important  local  measuroa  in  Iht* 
treatment  of  infiainmalion  in  n'.s7.  Mt>tion  tends  to  quicken  the  cii*cnlation  in 
a  part,  and  to  favor  textiiral  change;  the  opposite — rest — removes  a  certain 
amount  of  stimulus  from  tlit*  vaseular  nerves,  and  lends  to  diminish  fune- 
lintuil  activity.  Thnn.  if  a  joint  is  inflamed,  it  niusi  be  ])laccd  at  ease;  if  iba 
Btudont  carries  his  studies  far  irilo  the  night  until  tliL*  head  acln-n  and  the 
eyes  hecomt^  infianuMl.  he  c:innol  expect  to  enjoy  a  chmr  mind  and  a  strong 
oye  until  both  have  obtained  respite. — the  tirst  by  diminishing  the  houre 
of  study,  and  the  hint  by  avoiding  tlie  slinuilus  oi'arliliciul  light.  To  obtain 
the  most  thorough  benefit  from  rest,  it  may  be  necessary  to  insist  upon  the 
quietude  nttt  otdy  of  the  part  infiumed,  Init  alsi»  of  the  entire  body.  Every 
HurgtM-m  mnwt  have  met  with  iinseM  of  local  infiaminaticin  which  obstinately 
refused  to  yiold  to  ti-eatmenf  until  gL-nenil  repose  was  enforced. 

position. — ^To  derive  the  full  benefit  of  rest,  it  will  often  be  necessary-  toasso- 
ciale  with  \\  position.  A  pai'i  iiitlamed,  where  it  is  jiossible,  should  he  elevated. 
in  onler  to  offer  the  resistance  of  gravity  to  the  uurrent  of  arterial  bloody 
and  the  advnutago  r)f  ttie  same  Ibrce  to  drain  away  that  in  ihe  veins.  Thus, 
when  an  exireiniiy  is  the  subject  of  itiflummafory  <lisease,  Et  munt  he  raised 
on  an  inclined  |>lane.  To  secure  the  full  advantage  of  position,  muscular 
relaxation  must  not  he  overlooked  r  hence  the  necessity  for  tnoileniiely  flexing 
a  leg  <ir  an  arm  in  cases  of  articular  disease  It  is  not.  dt  ouurse.  necessary  lo 
confine  a  patient  to  bed  in  every  case  of  in(lanimaiion ;  a  hand  or  an  arm  so 
affected  may  be  supported  in  a  sling,  and  tbo  patient  walk  abnut ;  but  when 
the  lower  exti*emity  is  the  seat  of  disea^e,  ai'lienlar  or  otherwi^e.  when  the 
body  has  experienced  seven*  concussion,  when  the  bmin.  lungs,  intestines, 
or  kidneys  are  threatened  with  infiammation.  the  value  of  absolute  ref>o8e 
is  incalculable,  both  as  a  ]>rophylaclic  and  as  a  cure. 

Cold. — This  is  a  powerful  agent  :  it  lowers  all  vital  activities.  Its  influence 
is  seen  alike  in  the  vegetable  and  in  the  animal  kingdom.  In  the  former,  the 
movement  id'  the  fluids  is  arreste<l  and  growth  susjiemlcd  Many  animals  re- 
main dormatil  during  the  winter  months  ;  no  developmental  force  is  displayed 
in  the  egg  while  kept  at  a  low  temjierature  ;  and  in  polar  i-egions  the  inhab- 
itants never  attain  the  stature  or  mental  vigor  of  mcea  in  the  more  temperate 
regions  of  the  earth.  When  a  low  degive  of  cold  is  applied  to  a  part  of  the 
body,  it  diminishes  sensibility  and  finally  destroys  i(  :  it  repels  the  bhxtd  and 
slows  the  circulation  ;  it  diminishes  heat  and  tran-^udation.  and  arrests  the 
chemico-vital  aeti\nty  of  the  cells  of  the  tissues,  thus  nnvdifying  the  uutritiv© 
changcH  which  are  concerned  in  giviwth.  Its  influence,  therefore,  is  realized 
by  the  nerves,  blood-vessels,  and  protoplasmic  uuisses  of  the  part.  It  is,  con- 
sequently, antagonistic  lo  the  conditions  which  favor  inflammation  and  sup- 
puration, and  therefore  is  peculiarly  valuable  as  a  preventive.  About  tn« 
cotnmencemcnt  c»f  the  present  century,  James  Curne  employed  cold  water  lo 
tho  suWhce  of  the  body  in  typhus  fever,  atid  armmg  the  older  military  Hnr- 
goons  the  remedy  was  extensively  used.  In  the  Crimean  War,  and  during 
owr  own  late  war.  its  value  was  well  established.  At  Vienna,  the  local  applica- 
tion of  cold  ha«  been  made  to  the  abdomen  in  cases  of  peritonitis,  it  is  alleged, 
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irhh  ••li^fttclorv  rwrtiiUs ;  and  at  St.  Thomass  Uuflpital,  Lgndou.  it  is  a  favdrile 
n'mfflynilh  Afr.  Sklnov  Joiicb  in  tlio  trenlnient  of  joiiit-flisi'ase.  as  l)(>th  a 
|irrvi"titive  and  u  i-oni rolling  agcnl  ajirftiiiKt  iiiHainination.  The  leinperalure 
u>  In- rmpltived  will  varv  fr<»n  50°  to  the  treexin^-poinr.  the  sensalitniH  of 
ih.  jukiiiMit  Itavinj^  11  i^rnper  weiurht  in  deternunin^  ihis.  Thai  which  at)'oi*d.s 
ate>t  relief  tronj  surterinir  !?hould  be  uned.  whether  it  aoeords  with 
.....  j.iv-ioucoived  (ipinionn  ornol.  In  itnapplicaiinn,  tho  peison.  eh>thin^.  and 
M  nf  the  patient  must  be  kept  dry.  Ice-water,  either  ahme  ur  raediciited 
with  rsrinuK  iini<^.  aH  laudanum,  permanganate  of  potash.  Hutphate  nf  ziiie, 
Mttttc  of  lead,  vinefjiir.  eaH>o!ic  aeid,  or  hiehluride  of  meroiiry.  may  l»e  U8cd. 
TlieMMipleHt  niude  td'urtiu^  cold  is. atler  adjuntin/^  the  |tart.  to  ai>ply  over 
it  pHHYf*  of  old  linen  which  have  Iwen  mUui*aIed  wiiji  water,  ronewiiitr  ihern 
nfton  a-s  Ihey  i»eciiine  denrived  of  their  moisture;  or  it  may  he  most  ad- 
/iiijifPoUMly  applied  hy  irrigation,  a.^  reeoiuniended  by  McC'arlney.  a  method 
ftrr  wiiich  I  have  a  ^reat  partiality.  The  mechanism  by  which  iliis  is  accom- 
pli-boti  ii*  vory  f*iinple.  hither  of  two  |)lans  maybe  adopted,  according  to 
pitwarei.  Under  the  part  lowliich  the  water  iw  to  be  apjilied  is  i>laced  a  |»ie<io 
ofnjbhor  or  »)il(doth.  fashioned  into  a  jfutter,  and  «o  inclined  an  to  convey 
tlir  aMhindaTit  fluid  into  a  ve».sel  lU  the  Hide  (d'  the  bed.  A  basin  eontainini; 
tlif  Wttior  is  next  pbiced  on  a  table  or  stand  higher  than  the  bed ;  into  this 
>»'iropf»od  one  end  of  an  ordinary  candle- wick,  or  a  utrip  of  linen,  tho  other 
fjxUieing  laid  upon  a  piece  uf  linon  covering  the  inHamed  nurfaco.     Sood 

Fin,  M-t 


_tb  tm^annig  »■■!  I,   wUli 
.tanfnlate  Ibe  flu*. 


Iw.K-i 


|...rt  \tf  t)tf>  aUvjifiKtwl  Uii  trrigntMt. 


tht»flui'l,  hv  rapiMarv  attraction,  will  find   its  way  alonsr  tho  threads  *if  the 


B      wick  aiKl  ditl'iisi*  ii.«*tdf  over  tin*  liiu-n   veil,  runnin'r  otT.  when   this  latter*  is 

~       •'  rilouii  ihe  rubber  ])hiccfl   Indow.     A   small  t;nm   tube  tiiay  al*<» 

l"  •    .  -^ipboti      A  second  plan  is  to  take  a  strong  bottle  capable  Kji 

b«i«iiaic  a  pint  or  a  <|uart,  knock  off  the  bottom,  and  insert  in  the  mouth  a 

wrk.  ihrDUirh  which  a  hole  has  been  made  to  receive*  loosely  a  round  plug 

"/"  |iih**  wimmJ.     Let  the  bottle  be  suspended  over  tho  bed,  a  short  distance 

■kne  U»e  surface  to  be  livated»  the  limb  having  the  (iilcloth  adjusted  as  in  the 

^Truc*r  methiKl ;  then  add  tho  water,  and  l(K)sen  the  plug  in  tho  cork  just 

*itlHnently  ti>  alK)w  the  water  to  escape  in  drops  which  ehall  fall  upon  the 

linwi  i-overinj;  the  tliseased  part.      A   more  convenient  vessel  (Fig.  143)  I 

h*v«  hml  cou-iiructed  by  Mr.  Gemrig,  which  requires  only  regulation  bv  a 

vUijM'iick.     The  enttix*  arraiigemeut  is  exhibited  in  Fig.  144. 
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Ice-lmji. 


The  power  of  this  Himplo  i-emedy,  thus  applied,  in  controlling  desiruotr 
inHiiminutory  uction,  tispeciully  in  lucurated  wounds  of  the  hnud  and  foot. 
raarvyllous. 

When  it  is  dtttiirable  to  apply  ico.  it  may  be  broken  into  small  pieces,  am? 
introduced  into  a  bluddop,  ur  into  gum  icc-baii^M  (FiiC-  145),  and  laid  uJM>n  or 
plat:ed  about  the  part  to  bo  treated;  or  it  may  be  introdueed  into  tin  box< 
and  tlxctie  ajjplied  to  the  pari. — a  method  wliii.-h  is  in  lavor  with  Esniareh. 
tnift  way  the  eold  \s  itiipartod  witliout  wetting  tl 
Fio.  146.  fiurface  on  which  it  re^iTt*.     In  all  eases,  whether  w^ 

or  dry  cold  ih  used,  a  piece  of  flannel  or  linen  should 
be  interposed  between  it  and  the  skin.     Where  the 
skin  18  unbroken,  or  in  joinl-iiiflainniation.  dry  cold 
answei'8  every  purpose;  but  in  the  case  of  lacerated 
wounds,  such  as  we  often  niec't  with  in  the  hand  and 
foot,  inflicted   by  fire-arms,  niachinery,  or   niilmnd- 
oars,  it  is  inferior  to  the  nioint  plun.  the  hitter  not  only  serving  as  an  anti- 
phlogistic, but  likewise  washing  away  the   products  of  inflaninuition   and 
decomposition,  by  which  the  risk  of  bluod-contuminatioii  in  ^^nvaily  les.^cned, 
Another  method  of  applying  cold  iH  that  of  Pi-titganti.  which  consists  in 

filling  with  water  a  piece 
Fio.  146.  of   rubber   tubing   several 

feet  in  length  and  of  very 
thin  walls,  and,  after  se- 
curing the  extremities  ao 
as  to  prevent  the  escape  of 
the  water  until  the  adjust- 
ment of  the  tubing,  coiling 
it  about  the  inflamed  p 
(Fig.  146)  and  making 
fast  by  the  turns  of  a  mW 
Thus  secured,  one  end.  ft,  is 
introduced  into  a  vessel  of 
water  placed  ai  a  higher 
lovel  tlian  the  patiunt,  and 
the  other,  rr.  into  a  bucket 
so  situated  as  to  receinjH 
the  waste.  ^B 

It  is  in  the  commence- 
ment and  early  stages  of 
infJammntion  that  boiicfit 
is  to  be  derived  froni  cold; 
but  there  are  certain  cau- 
tions to  be  observed  in  its 
Ufle.  If  the  part  to  be  treated  is  damaged  to  so  great  a  degree  as  to  render 
its  recovery  somewhat  doubtful:  If  repair  ha.s  comrnenced  but  progresHa|^H 
feebly  and  slowly;  if  the  patient  couiplains  <»i'  ehilliness:  or  if  there  exi^l^H 
partial  or  complete  pandysis. — then  musl  the  utmost  caution  be  exercised  in 
Its  H.se,  or  we  may  so  lower  nen'ons  and  vascular  action  as  to  destroy  what 
little  reactive  force  still  lingere  in  a  part. 

Heat^  with  or  without  moisture,  will,  particularly  in  the  later  periods  of 
flanimation,  prove  a  valuable  resource.     Warmth  is  a  derivative;  it  allracls 
the  bliHKl   to  the  surface,  (piickens  chemical   change,  is  a  stimuluH  (o  the 
locomotive  endowments  of  the  migmted  corpuscles.     A  bug  fllU'<l  with  hut 
Mnd,  hot  ashes,  hot  salt,  or  steamed  bnm.  when  placed  about   the  chvr*t  in 
pneumonia  or  pleurif*y,  is  mo^t  elTectivo  in  relieving  engorgement  or  et>ngcH 
tion;  a  tin  can  filled  with  hot  water  (Fig.  147).  or  a  rubber  bag  (  Fig.  148),  ful 
the  most  valuable  purp(.iHe  in  alleviating  the  nain  of  influmnuiticm  or  ueurah 
When  associated  with  raoistuiv  it  njoliities  the  tissuejit,  softening  them  so  tl 
they  yield  before  effusions  and  take  off  pressmv  from  the  curves.     When  it< 


Fodtgatiil  IrHgaUDK  tub*:  ■«,  Wit-mouth  vxin-mliy  of  ili»  tub*;  h,  tut>ti 
Collod  ftruuDtl  Ibc  limb;  r,  ead  Attod  with  l-rittilattog  acre«. 
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IWUM lormploy  moist  heat.,  it  may  be  douu  by  saturating  a  piece  of  patent 
lint  nr  linen  with  warm  wtitcr.  placing  it  over  the  part,  an<J.  to  prevent  cvap- 
itniti'm.  i<ivenn;r  it  with  oiled  silk,  rubber  elt>th,  ur  waxed  paper.  S|»on^io- 
piliiir"  t*an  be  riuhAtituted.  or.  what  i^  muc^h  L*hea]>cr  and  equally  otlieacioua, 
thftfiaiwp  poultice  mass. — ihick,  j^ot'l,  felted  paper,  having  on  one  Hurtace  a 
61m  lit  rubber.*  In  cases  requiring  a  local  anodyne,  Mueh  a  diVHsing  may 
\tt  mmlo  very  soothing  by  the  addition  of  a  little  laudanum  to  the  water. 
Shonlii  the  ease  be  one  of  au  open  wound,  or  an  ulcer  with  offensive  di»- 
obftrgMf  two  or  three  teaflpoontXils  of  ehlorulum,  bromo-chloralum,  or,  bettor 

Fm   1-18. 
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lUIn   lK>t-MMlt<r  I'lip 


•tni,t  iiolation  of  permanganate  of  potash,  or  of  salicylic  or  carbolic  acid, 
lujr  be  tddod  to  the  water  with  toe  effect  of  deodorieing  all  such  dis- 

'  yns. — In  internal  inflammations,  either  artioulur  or  abdominal, 
1  im  will  ftometinieH  be   found   beneficiul.      Several  folds  of   thick 

'**»>tlen  Ilunnel  wrung  out  of  boiling  water,  laid  ttwr  the  intlnrued  itjgion  and 
lovoivtl  with  oiled  silk,  constitute  Ine  mont  eligible  mode  of  using  a  fomenta- 
liin.  Various  deeoeli«»ns  may  be  so  applied  with  great  benefit,  especially  iu 
ccocuasiuns  of  the  alHlominal  and  thoracic  viscera,— the  mo8t  common  ones 
bein^  majjc  bv  |wmring  boiling  water  over  hope  or  chamomile, — the  hitter 
•wniinjr  peculiarly  comforting  to  the  eensations  of  the  patient.  To  derive 
thfpreaiL'St  benehl  iV(mi  Huch  dressings,  they  should  be  i-unewod  as  often  as 
tbtv  Icrtc  their  heal. 

Stmminij. — The  vapor  fhnn  hot  water,  when  directed  upon  a  part  tense 

»ii'!  Awollen,  c<nistitutes  another  agent  of  value.     In  cases  of  earache,  stiff 

rliMir.iiiiic  joints,  or  catarrhal  attacks  either  of  the  nasal  or  bronchial  mucous 

'  .f'l-unes  without  exudation,  much  good  will  be  realized  from  its  use.     The 

■■';.:■  of  using  steam  is  very  simple.     Kvery  houHekecpcr  understands  it. 

l'"iirfMnue  boiling  water  into  a  tin  cup  and  invert  over  it  a  funnel,  through 

flit'  notk  of  which  >\*ill  issue  the  stejim ;  or  one  end  of  a  rtdiber  tube  may  l»e 

•%)oti  over  the  spout  of  a  boiling  tea-keltle,  and  the  other  applie<i  to  the 

Mr.  mouth,  nose,  or  whatever  part  may  demand  its  use.     If  we  desire  to 

■pf'ly  it  to  a  joint  or  limb,  the  part  must  \>e  surrounded  with  either  a  blanket 

"f «  piiH?**  of  gum  or  oiled  silk.    The  fluid  thus  converted  into  steam  is  of>en 

tt«^'t!atrd  hy  the  addition  of  vinegar  or  hops,  useful  in  tonsillitis  and  pharj^n- 

(PiIk;  or  quicklime,  in  croup;  tincture  of  opium,  in  imtating  coughs,  pow- 

wred  eubeba,  in  chronic  bronchitis,  etc. 

Mttiffture  is  occasiormlly  employed  in  the  form  of  a  spray,  atomized,  either 
•oM  or  warm,  and  is  especially  beneficial  in  inflamnmtorv  slates  of  the 
plttrynx  and  larynx.  (Fig-  149.)  The  fluid  used  in  this  way  is  ot^en 
cba/|^l  with  .-^uch  agents  as  alum,  nitrate  of  silver,  tinctui*o  of  iodine, 
tannic  nod.  and  various  other  rcmediue.     To  creat-e  the  spray  it  is  only  necea- 

*  ThU  p«per  dreMtnf;  w»b  tint  aaed  bj  Dr.  Studiliford,  of  Lmnbertville,  New  J«n«j,  >lBOe  vbiob 
aa»  1  k»ft  ra(X«at«d  t«v»rftl  improTomvotJ,  whiob  mnko  it  ft  ebonp  mad  valaablB  fW^icsl  drwdSf. 
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sary  to  compress  and  relax  altomately  the  lower  ball  aitaehed  to  the  hi 

of  the  instrument.  The  at^m- 
ization  is  frequently  efteetcvl  hy 
means  of  Mieuni.  There  are  two 
patlernH  of  the  stouni  atoniizon 
oHher  i»f  whieh  ani^wern  an  |H 
mil-able  )mr|n»>e,  tho  BoKtoP 
(Fi^.  150}  and  I  ho  Phihuielphia 
steam  atomizer  (Fi^.  151 ). 
Each  eonsistH  of  a  boiler  for 
the  water,  a,  with  a  spirii-lamp 
beneath  to  gu])]>ly  the  heat,  two 
tubeH  whh  eii))iilarv  eanaU,  b, — 
one  coniuuinicatin^  with  the 
boiler,  tbrouich  wliieh  i^8ue8  the 
steam,  tlio  other  with  a  cup  eoD- 
tainiri*;  the  li(jui<l  to  be  atom- 
ized. F,  and  their  free  extremi- 
ties nearly  at  n^ht  angles  with 
eaeh  other,  while  in  front  is  a 
fnnnol-muuthe<i  jtjirtss  tube.  D. 
secured  by  a  rubber  band  to  the  top  of  an  upright  to  receive  the  spray  and 
conditct  it  to  the  mouth  of  the  patient,  who  receives  the  other  end  between 
the  lips. 

Jleut  and  moiature  are  also  employed  in  the  form  of  poultices, — applica- 
tions of  pjt^iat  value,  especially  when  the  object  is  to  favor  suppuration,  for 
which  purpose  nothing  else  can  answer  so  well.  The  miUerials  in  common 
use  for  poulliee»  are  stale  bread  crumbled  into  small  pieces  and  reduced  to; 

Fio.  100. 
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pulp  by  stirring  it  well  with  boiling  water;  flaxseed  meal — the  finer  the  better 
to  retain  heat — brought  to  the  conMistenceof  a  s^trt  paste  by  the  same  means; 
powdeTX'<l  HlipjHjry  elm  infrodiicinl  into  a  bji^  and  di|i|H'd  into  hc)t  water  l>etore 
applying;  corn-meal  stirred  in  water  and  ke|it  Imilintr  until  it  a-^stmies  the 
consistciK'c  of  thick  muyh.  When  once  rt'duced  to  m  soi"!  h(»n»n^i.'ueous  nmse. 
the  material  should  be  spread  smooth  aiul  evenly  over  a  piece  of  muslic,  and 
covered  with  some  tine  fabric  like  tnrlatan.  Sometime.'*  we  shall  realize  much 
more  benefit  by  not  interposinfjanyihin/i;  between  the  poultice  and  thesurfa( 
These,  when  applied,  shoxdd  (>e  covered  with  waxinl  paper  or  oiled  silk,  thi 
the  heat  and  moisture  may  l>e  relaincii.  8uch  poultices  may  be  medical 
in  various  ways.  If  it  is  desired  to  assuage  pain,  laudanum,  opium,  or  nw 
phia  may  be  added  ;  if  to  constriniLie  the  vessels  acetate  of  load  or  Goulard' 
extract ;   if  to  deodorise^  yotist,  porter,  charcoal,  carbolated  oil,  or  Labar- 
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eolation.  They  Bltould  be  changed  once  in  six  hours,  and  never  be 
too  heavy. 

Xoco/  BUtod'Lettxnrf. — In  the  early  Btac^e  of  inflammation  we  possess  no 
niciib  mure  influential  in  arrenling  tlio  proirroHS  of  the  liiBea^e.  It  upeniteti 
dirvctly  hy  linlnaiiiiig  the  over-diKtendod  voHBelA.  Bloud  may  be  drawn  in 
diffunint  ways* : 

1,  Hif  scarification, — with  the  jHiint  of  a  delicate  thumb-lancet.  The  in- 
*tnimtnt  slmuUi  be  carried  back  an4l  forth  over  the  inriamed  surface  with  a 
npiil  ind  li^ht  hand.  This  method  is  occasionally  used  iu  a  turgid  state  of 
i-rtwcls  <»f  the  conjunctiva. 

t  Hy  iiia'Mon^. — These  should  be  made  with  an  ordinary  bistoury  or  scalpel, 
ind  Ihririit'pth  and  len^jth  luuHl  bo  duterruined  hy  the  urj^ency  (»f  the  case. 
Id  phlrir»n»»iii»us  erysipelas,  urinary  infiltration  of  the  perineum  and  scro- 

ini,  jMin»nychiu,  and  iwhio-reclal  ubttcess,  they  should  be  both  deep  and  free, 
rxti'rulini;  liiiwn  to  the  deep  fascia,  and  below  it.  if  the  intlammatory  products 
Brt'  wt -iittiateii.     When  early  practised  in  the  above  diseases,  the  beneficial 

'  tth  immediate  and  permanent;  not  only  are  the  vesselH  relieved 

1  i»»n.  but  the  nerves  also  from  pi-essure,  by  giving  exit  to  the  pent- 

uj' iiiiMKJ.  serum,  and  lymph.  To  neglect  so  imperative  an  indication  is  to 
mflttwiih  the  welfare  of  structure  and  the  life  of  the  patient.  Care  must  be 
olisemHi  that  no  vessels  of  any  magnitude  are  damaged. 

3  fly  scarification  and  cup.t. — There  are  two  plans  of  cupping, — the  dry  and 
rht'ffYf,  In  the  first  no  incisions  are  made,  only  the  cup  being  applie«l  to  the 
"urtiicv  and  exhausted,  by  which  both  counter-irritation  and  depletion  are 
tir..(ii-.l.  The  diseolonition  of  the  parts  .shows  that  considerable  blood  has 
^ti  (Imwn   through  the  vesseln  into  the  cellular  tissue.     In  the  second 

^tlnjcl.  numenuis  slight  incisions  are  made  at  the  same  moment  by  a  scari- 
lcau>r(Pig.  152),  and  the  cup,  applied  directly  over  these,  draws  away  the 

Fio.  158. 
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by  suction.    Cups  should  not  be  applied  directly  over  the  inflamed 

Hirface,  in  consequence  of  the  pain  whidi  would  be  experienced.     The  air 

thtf  cups  may  be  exhatisted  by  taking  little  slips  of  paper,  either  dry  or 

tene^i  with  alcohol,  and,  af\er  igniting  them,  throwing  them  into  the 

a  moment  before  they  are  turned  down  upon   the   surface ;   or  it 

Day  be  n»moved  by  an  atmospheric  pump  after  the  cup  is  in  position  (Fig. 

Z53);  i»r  by  the  attachment  of  a  gum  ball  (Fig.  154).    In  inflammations  of  the 

l^>mcic  viscera,  or  of  the  contents  of  the  cranium  and  the  spinal  canal,  great 
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relief  may  be  expected  from  their  use,  especially  when  general  bleeding 
inmiiniHsibUj.  Ah  ihy  Mcaritiruiions  leave  cicatrices  which  are  never  erust 
wet  cups  should  not  be  applied  upon  exposed  partn  of  the  body. 

4.  Ijecches. — These,  when  iiuccssibK*.  cual'le  ui*  to  lake  blood  fn:>m  localili 
where  cups  cannot,  bo  applied,  as  abuut  j<tinTs.  ut  the  vcrije  of  the  ami 
the  cervix  uteri,  etc.  Tliey  should  not  be  apj>iied  directly  over  the  indamed 
pari,  but  Contiguous  t<i  it;  nor  nhould  they  be  allovvud  to  attaeli  ihemselyes 
to  parte  which  are  very  loose  in  their  texture  from  abundance  of  underlying 
connective  tissue.  Buch  as  the  scrotum  or  eyelids,  otherwise  exteM8ive  ecchy- 
raosifl  will  follow.  When  tliey  are  used  lor  an  inflamed  eye,  or  in  orchitis, 
they  should  be  placed  near  the  internal  canthuw,  whure  there  is  a  free  in- 
osculation of  vessels,  or  over  the  spermatic  conl.  The  bleeding  niay  l^e 
encourage^l  after  the  leech  di'ops  otl',  by  warm  fomentations.  Occasionally 
the  hemoirhage  pmves  troublesome,  and  requires  attention.  The  measures 
best  suited  to  such  cascH  are  the  i'ollowing:  sprinkle  a  little  of  the 
salt  of  the  persulpliatc  of  iron  or  alum  over  a  piece  of  linen,  and 
placv  it  upon  the  bk-eding  point,  retaining  it  with  a  compress;  or 
saturate  a  dossil  of  lint  with  Monsel's  solution  of  iron,  and  with  it 
cover  the  bite;  or  touch  with  the  firKi  point  of  a  cra^'on  of  nitrate 
of  silver.  Should  these  fail,  apply  the  point  of  a  knitting-needle 
heated  to  redness;  and  lastly,  if  it  becomes  necessary,  pass  a  tine 
pin  below  the  wound  and  cast  about  it  a  thread  (Fig'  155).  which 
cannot  fail  to  arrest  the  bleeding.  An  artiticiul  leech  is  frequently 
used  for  the  abstraction  of  blood,  particularly  in  inflammatory  affec- 
tions of  the  eyes.  A  rod  forced  dowri  gives  n  rotarj'  motion  to  an 
elliptical-shaped  knife,  which  cuts  a  small  valvular  flap,  like  that 
made  by  the  leech,  from  which  the  blood  is  sucked  by  a  long  tubular 
cup  containing  a  ])iston  (Fig.  156).  In  Fig.  157  the  lancet  is  made 
to  cut  by  a  rapid  revolution  with  a  cord,  or  by  forcing  down  a  stylet. 


Fio.  156, 


FlO.  166. 


Fio.  16: 


a,  SucUon-lub«. 

b,  LBoait  propoUvd  hy  m 


Artlltclkl  l«ecfa :  a,  ib«  lao«el ;  b,  till  lucttoa-tiib*. 

"^ 

Diminishing  or  cutting  of  the  supply  of  blood, — This  is  an  American  plan^" 
Dr.  Ondordonk,  of  New  York,  originated  and  executed  it  in  a  case  in  1813. 
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Diihtijj  \\ue-  laie  war,  Professor  C'jimpboll,*  now  of  Georgia,  noticed  in  oases 

t,  r-  111*  wa?^  conijK'liot.1  to  li^nU*  tlif  prinoijnil  artery  of  a  limb  to  an*t*3t 

;.  j:try  beiiiorrliu^o  tbut  iIk*  tnoKt  rourkoU  iiiipravcMnuut  Umk  place  in  Lhu 

in  lV)lV<Ftsor  <'aiiipbvirs  (•a^^c»  the  oiMration  became  a  ni^uessity  in 

■  •.  ijiiotice  of  Ijurunrrliiij^o. 

Mr  Unuii'lr-r.  Huri^LMjii  in  the  London  Hospital,  htih  pnivlibt^U  tlic  oporatiun 
io  Kvcral  ou^o$(  of  uouco  iruumatio  duppuniiive  iDt)ummation,  and  from  a 
iimit*-*!  experience  deducew  the  tbllowin^  oontiusionH  :t 

I  Thiit   liuutiire  of  ihe  supoiiicial  femoral  artery  has   arrested  acute 
indHnimntion  of  the  knci^-joint  con::tequent  \\\\o\\  a  wound. 

i  Thut   li^turt>  of  a  main  artery  will  quickly  dimiuieih  profuse  auppu- 
miiini  litid  prevent  death  by  exlmustioii. 

•i  Tliai,  while  it  arrcHi?*  iirofuw  Huppuration.  it  will,  by  allowing  the 
ptiicnl  lo  gain  strt*n^lh.  afford  an  i>p]iortunity  for  amputalion  at  a  future 
tilDr 

"i.  That  pin^reno  an<l  ttecondary  hemorrhage  aa  the  result  of  ligature 
shmild  not  be  anticipated  in  a  heullhy  Hubjecl.  That  our  dread  of  these  lias 
■n^tii  fnmi  our  knowledge  of  llie  consequencuH  of  the  ligature  in  instances 
nf  knttwn  dinea-H'd  vesHels. — aneurism,  for  example. 

"5.  That  !*yin|»tom^  of  iiiHamed  bone,  *Mlartinjr  painn,'  quickly  dinappcarod 
vdwn  dir  femoral  had  ln»en  tied. 

"*1  That  arterial  tension  of  the  rest  of  the  body  will  be  increiwod  bene- 
flriiUv  l>y  the  ligature." 

1  hftvp  little  appi*ehension  of  failure  ttf  the  circulation  utter  ligature  of 
main  Hrterieh  in  healthy  subjects;  but.  with  present  antim?plic  methods,  I 
*Ttmlti  not  recommend  this  operation  in  injuries  of  largo  joints,  such  as  the 
knw.  cllxiw,  and  wrist,  and  when,  by  the  use  of  the  above-mentioned  retne- 
•iias  iiippumlive  inrtammation  may  be  prevented  or  controlled. 

Diifitiil  i'ompre.tJiion, — Diminishing  the  stmply  nf  bltxHi  to  an  inflamed  part 

I'V  iliifitnl  comi»ression,  a  suggestion  of  Profe»8i>r  Vanxetti,  of   [^adua.  has 

lnwii  looted  in  I'raguo,  Paris,  and,  to  a  limited  extent,  by  Mr  Moore,  (d'  the 

^'    ! .  M-x  Hospital,  London,  with  encoui-aging  i-esults.     Neudorfer  speaks  in 

-ai^nl  terms  of   its  value,  at\er  trying  the  plan  in  over  one  hundred 

C1H*. 

(^^frim'tafits. — There  is  no  small  diversity  of  opinion  as  to  the  \"alue  of 

Hu9  cliijiM  .if  remedies.     In  many  cases  of  inflammuti(m  of  internal  tjrgans  1 

am  raviirnble  to  their  employment  an  adjuvants  to  itthcr  remedies.     They 

-  ''c  \i»*}i\  so  as  to  produce  simply  u  rnbefaoiont  or  reddening  effect; 

uiurricd  boyond  this  they  prove  pri^iidteial. 

Thi'V  act  by  establishing  artificially  an  attractive  point  for  the  blovtd,  and 

*Jnw diminish  both  the  force  and  the  quantity  of  that  fluid  in  all  contiguous 

|«rt».    An  inrtamo^i  tissue  is  like  a  beleagueivd  garrison :  its  enemy,  the  blood- 

ciirreiii,  pourn  in  upim  it  from  all  sides;  the  physician  comes  to  the  rescue, 

^i"!  like  a  sagacious  general,  attempts  to  tli-aw  off  the  enemy  or  divide  its 

fonts  Uy  THMuJing  a  detachukent  to  threaten  another  post.     tVmuter-irritants 

f'lnn  thcjM^  detachments.     They  should,  thereiore.  be  a))plied  not  so  near  as 

I'Jwld  to  the  ulreudy  overcharged  vessels  of  the  inflamed  part,  nor  yet  su  far 

<li*Um  that  their  (titemtion  will  not  be  felt  by  lliesie  ve.«*sels.     Their  value  is 

K^*k"«t  when  the  acute  stage  is  begiiming  lo  wam^. 

'H'  thi«  ehuw  of  ren»cdii^  we  may  notice  inustinui-ptfiMers;  they  are  ]»repared 
"viaking  the  flour  i>f  iuUHtui"d,  or.  if  that  is  not  at  band,  the  bruised  seed  of 
tWr»iiiapi»  nigni,  or  black  mustard,  and  mixing  it  with  just  Huflicient  wheaien 
and  water  to  make  a  ]ta«te.  which  rtlM)nM  be  f*pread  smoothly  upon 
ilin  or  brown  paper,  and  covered  with  a  piece  of  lai'laian  or  vcr^'  tine  linen. 
»'lhfti  the  agent  .>4bull  not  ctmie  immediately  in  contact  with  the  skin.  In  a 
^  ntinules  il-n  rubefacient  effect  will  be  lu'oducwl,  and  the  patient  will  com- 

'S**fWa  -foamal  nf  Ihe  Mnlio»l  Scicncw;  alto  TraDftAOtions  of  tba  Interoatibakl  Medioiil  Con* 
db«f,  IS76. 
LMHwt,  July  10,  IB7». 
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Hi,  Mild  then  of  bui 


bieh  latit.  atter  a  lil 


SQH^se  ot  wariiini,  una  then  ot  DurningT 
Uim;,  liy^iiiH  tn  Hubnide.  wlieii  thu  filusiLT  sIxniM  Ijt.'  iviimved.  L  Mually  Irom 
leu  to  tilteyri  minutes  will  Hutluc  fu  pruriiro  ihc  PcHjuisilL*  action.  It  should 
nvver  bo  alloueil  to  venicaUs  as  Uk-  part  would  tln'ii  l»ooi>me  cxceodingl}' 
puinl'ul.  and  wnuld  wunictinicf*  l>c  dillituk  to  lual.  Such  a  plaMtor,  worn  for 
iho  proper  period  ;>ver  the  ehcwt,  ahdonicn,  or  hack,  in  cat*es  of  fugitive  pains, 
or  C'on^esttion  of  tlu!  lun^rs.  of  the  it*les( inept,  or  of  the  npinal  aiarrt>w  or  ita 
meninges,  is  often  fulltjwod  hy  the  niosi  ^trikihg  alleviation  of  Buftering. 
Other  artitdes  of  lhi.i»  namre,  Hueli  a.s  the  linimenluni  Maponm,  turpentine 
and  olive  oil,  and  chloroform  liniment,  may  be  employed  with  advantage  for 
similar  eonditionn. 

Vesicants, — Tbene  arc  not  only  counter-irritants,  hut  bIho  depletives;  they 
produce  a  large  tlow  of  serum,  and  so  unload  the  ve^tsels.  The  article**  for 
auc'h  purpose  in  common  useai"e  the  ceratuincanthuri(iis.  caniharidaIcollixlit»n, 
acetum  cancharidis.  ami  canthuridin  tissue.  I'liey  should  he  ivnioved  after 
four  or  five  hours,  and  the  [mrl  covered  with  a  warm  poultice,  which  will 
raise  the  vesicles  and  save  ct'iisiileiable  surt'ering.  Tlie  ahsorplion  of  the 
eautharidin  someUnies  produces  a  irmihlesome  irritation  at  the  neck  of  the 
bladder, — strangury.  Ihis  may  ho  often  prevented  by  incorporating  a  little 
camphor  with  the  cerate,  or  by  covering  tlie  blister  with  tissue-paper  satu- 
rated with  diltitc  acetic  acid.  Its  uarlv  removal,  however,  is  the  surest 
method  of  jtroventing  such  an  etieet.  The  use  of  a  laudanum  injection,  and 
drinking  freely  of  some  diluunl,  as  barley-water  or  slippery  elrn  or  flaxseed 
tea  slightly  acidulated  with  lennin-juice,  will  soon  relieve  such  syniploms 
should  they  arise.  As  a  rule,  blisiers  should  not  be  apjilfed  to  the  very  young, 
to  the  aged,  or  to  persons  debilitated  by  pi-evi<»UM  di.sease.  In  ^uch  they  are 
liable  to  produce  great  constitutional  irritability  and  occasionftlly  sloughing. 
They  come  in  with  the  best  advantage  atU*r  the  storm  of  intlamnmiory 
violence  is  over,  when  the  ilisease  has  been  measurably  broken,  but  not  de- 
feated. BliMters  may  be  produced  in  a  very  short  lime  by  |)lacing  upon  the 
surface  a  piece  of  lint  safuiaied  with  either  aqua  ammoida*  or  chloroli>rm, 
and  covering  it  with  oiled  silk;  vesication  will  speedily  follow.  The  value 
of  these  subsiances  as  vesicants,  however,  is  much  inferior  to  that  of  cati- 
tharides.  The  aller-inanagoment  of  a  blister  plaster  consists  in  its  careful 
removal,  ho  as  not  to  strip  oti"  the  cuticle,  nniking  minule  |)um'tnres  with  the 
point  of  a  lancet  or  needle  at  the  base  of  each  bUb  lo  drain  away  the  serum, 
and  alK'rwards  dressing  with  simple  cerate,  a  light  tlaxseed-poultice.  or.  if  it 
is  desirable  to  keep  the  surface  discharging,  with  compimnd  resin  oi-  savine 
ointment.  Occasionally  the  blistered  surface  becomes  intensely  red  and  pain- 
ftil,  with  here  and  there  a  snndj  suppurating  iilc('r,  producing  gival  nen'ous 
disturbance  of  the  patient.  Piinollient  pouliircs  will  i-ontiibnte  toalhiy  tliese 
symptonitf;  also  the  ben^outed  oxide  id'  /.ntc  ointinetil.  and  bt^st  of  all.  in 
my  exporionoei  a  linen  rag  well  scorched  with  a  hoi  hhum*! lung-iron,  thinly 
coveivd  with  simple  cerate,  and  then  well  dusted  with  ])repaied  chalk.  This 
dres!<iing  laid  over  blisters  will  generally  give  marked  reliel.  and  induce  rapid 
healing. 

(*ounler-irritation  may  be  carried  lo  a  still  givater  dogn-e  of  intensity  by 
pr«Mlucing  sup|)unilion.  for  which  purpose  we  have  set<tns,  issues,  moxus.  and 
the  hot  iron.  These  old  heroic  remedies  have  gone  much  out  ol'  fashion. 
Now  and  then  some  one  fond  of  lingering  about  the  nmusoleuins  of  ancient 
medicine  and  bringing  to  light  their  rude  weapons  of  tortniv  attempts  to  ro- 
xdve  and  populari/A'  their  use;  but  1  ilo  not  think  I  misi-epivsi^nt  professional 
sentiment  in  America  by  saying,  save  in  exceptional  cases  of  u  chronic  nature, 
let  them  rest  in  peace. 

lotiin*',  while  il  ads  as  a  counier-irrilant,  prfMiiices  undoubtedly  an(»lher 
effect,  which  we  are  wont  to  term  alterative ;  and  the  same  may  be  said  of  the 
nitrate  of  silver,  which  has  been  extolled  by  Iliggeidiottom.  of  Knghmd,  as  A 
local  application  in  intlammatitm.  and  which,  if  the  solid  slick  is  used,  will 
often  ari*est  and  resolve  il.     In  solutions  of  eight  or  ten  grains  to  the  ounce 
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III' iliiitilled  water  iU  valuL»  in  plmryn;{iti8  ia  well  known;  »nd  «o  also  ia  that 

iif  vc&k  fioIuiioiiH  ill  cu^vH  of  ifonorrlta'a  aiul  conJuiK'tivitiH.  lodiiiu  in  iiiost 
litlit-ftcioiH  in  chronic  intluinnititioim  at1enilo<l  with  ti'ansuflations.  otxiniized 
ainiu!i-»rL'uiii/LMl.  If  curly  UHvci  it  \n  hWmw  fujuihlo  uf  ahortini^  iiillatiiinatiou. 
A*  it  \*  <tr<iinarily  a|i|>tii.Ml  \\»  etticacy  isi  lirmhlful.  It  shoulil  ho.  hrushod  over 
tho  H«t  of  !lu'  tlisouM'tl  jiaii  an  long  a«  the  tinKUow  will  rocoivu  it.  ami  it  is 
t^niiiithing  how  niurli  ran  bt*  inlnxlureil  int'>  tho  nkin  IfHiine.  whuu  it 
breinji  lit  |iriHln<.-i*  irritatimt  and  hiirniM^  shouhi  Ite  discontinued  (or  a  time 
antil  theM.'  Miht^idc.  at*  the  hntlVrin^  in  often  intolerable.  The  |M^euliar  action 
of  ihr  ilruif  may  he  seenred  without  any  of  ilw  unpleasant  effeels.  hy  aHt*o- 
ditinf^il  with  other  ^nhHtancus,  as  in  the  following  ibrinula: 

B    Liqiiorift  Ii»flitii!  Comp^uiti,  f^^i  i 
PuIvitIs  iSttcL-huri  Albi, 
Putverife  Acucite,  u«  g:r.  xl ; 
AqUK  I>atilliit»,  f^ii. 


.S«>lutioD9  of  cocnine  (four  per  cent,  j  constitute  another  powerful  anliphlo- 
^•tu'ffhi'n  ftppliod  to  intlnnied  mucouH  surfaeeH,  It  Ik  espocially  apidiiahlo 
lu  cA.tcA  of  intlatne*!  totni^il^,  iiiHamed  muconn  menibmne  of  the  nose,  and 
inflAiiKHi  hernorrhoidH.  It  should  be  bruehed  over  the  atTected  surfaces 
(m^ly  every  tifUvn  or  twenty  nnniitort. 

t\mpre:uiioH  eonslitulen  a  valuable  ivnu-dial  mea.suiv  in  inrtaninuition.  It 
am  Iw  oppiicd  either  hy  the  roller,  a^lhesivc  ntraps.  or  elastic  bauds.  If  (he 
n>ll«r  IK  applied  with  an  evenly-*li»tribuled  prcMHUiv,  it  is  of  great  iinpi>r- 
touw,  but  if  done  without  referi'iice  to  this,  it  is  ta|iab!u  (d*  niueh  dairiaae. 
I'hMorlD  acte  in  Hcveral  way**:  it  aecuren  mu8cular  quietude ;  su|>p()rt.s  tne 
Towbaod  opposes  transudation,  by  resisting:  over-dihtenlion  of  their  walls; 
»ttd  (|iiifkeri»  the  al'Hitrplion  of  the  Hernni  ami  lymph,  ivdocinj^.  in  thit*  nian- 
f^f,  the  thiekenint:  id'  the  tinnueH.  In  obi.  indolent  ulcert*,  the  conjt)ined 
prt«mv  of  a<lher*ive  strap!*  and  roller  works  nmrvels  in  reinovini^  Htruetuml 
»ltrritii)nH  and  helpinjtf  forwiu*d  the  work  of  repair.  Though  useful  iii  all 
'**»ft'*  of  intlanimatiun,  it  is  j>eeuliarly  so  in  the  chronic  form  of  the  diseaso. 
'Hen  applji'd  in  acute  ctiHe.s,  sonic  caiv  is  necessary  that  the  bandage  shall 
O'ti  iH'^'oft),'  ti>>  tiphl  in  oonsecpience  of  swelling. 

— Since  the  publication  of  Fi*ofcssur  Lister's  papers  on  carbolic 

*  iT**.  much  intereftt  has  been  attracted  to  the  subject  of  antiseptics 
10  tnflAmiuation  ;*  bul.  as  these  remedies  will  receive  attention  in  eonnec- 
iti^  trith  thu  treatuieni  of  wounds.  I  shall  nut  at  this  place  enter  upon  their 
fi>n»i<ltniiiou. 

^'»^*TiTCTio:«AL  Trfatment. — HloOfi-Utting. — This  is  a  potent  remedy,  and 
niittl  Iiv  utitHi  with  the  jjrealest  judflftnent.  Though  unquestionably  greatly 
•i'Uwfl  by  firaetitioncrs.  fmm  Botalli  d4»wn  to  183*;,  when  Mackilwainf  and 
Robert  WillianiflJ  raise<l  their  warning  voi<'es  against  fts  indiscrinnnate  use. 
Vol  there  is  reus^m  to  believe  that  physicians  and  surgeons  of  the  pi-esont 
■wj  •ometimes  err  in  tbe  other  extreme,  intimidated  by  popular  clamor, 
90  ](JM3  vanlagc-grtnmd  in  dealing  with  certain  grave  inflammatorA*  dis- 
I  do  not  pro|)0!»e  to  enter  upon  a  defence  of  tbe  remedy;  but  when  I 
•*■  bt'»<Jache  disappear,  as  if  by  magic,  atler  a  slight  bleeding  at  the  m>se; 
>lun«  fn  fvnruiutiiua,  relieving  itself  by  a  bbx)dy  expectonition ;  an  erysip 
f'-  ,'  a  stump  alYer  amputation,  resisting  everj'  remedj'.  but  vanish- 

"':.  i(  a^tcr  a  slight  secondary  hemorrhage, — I  do  not  hesitate  t*»  say 

^t  I  ^tiil  tiiid  it  necessary  occasionally  to  employ  the  lancet. 
Jlie  general  abjftraction  of  bl<M»d  acts  in  several  different  ways  as  an  anti- 
[iilic.     It  in  derivative,  as  the  current   tends  tc»  the  jx)int  «)f  escape;  it 
out  of  the  body  a  certain  amount  of  infected  stimulating  fluid  ;  it 

*  Tkatt  r«la«  mA  a  fmrenlire  racMnrc  af ainul  intfammfttian  aflcrr  wonnds  in  int^kutiibtc,  flapeuUllj 
I  tf<4ialti*>  iinil  .Suryerj.  I8S8.  %  BlemenU  of  Mrdleine,  by  R.  WillUmft. 
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diniiiii^lu'S  the  lornperature.  and  lawor»  the  Heimibility  uC  those  cent  ml  n 
of  ihi!  iiervoiiK  syHteiii  which  govern  the  walls  of  the  liloo«l-Vi.'w*i.'lH.  Tb 
effeel  in  vory  striking  in  ihu  aniesthuHiu  which  followf*  lurjre  hemorrhages. 
1  venture,  thereloi*e,  to  Hay  thai  in  the  invasivtt  Mtuji-  of  intlumnuition  of  the 
pleura,  lungs.  ])t'riloneurn,  hniin  or  itn  ineniht"anes,  in  a  person  of  a  Hlron^f. 
vigoi*out»  c)inf<lituti»iii.  it  is  a  rciuetly  of  iiicalctihihle  vahie  and  Piands  with- 
out a  rival  anionir  oviv  theni|)eutic  resourcen.  ThuH  employed,  it  either  cuta 
short  the  nuMliid  procet*!*  at  once  or  rendei*s  il  an  euny  conquest  hy  nih<*r 
njcuiiH.  It  would  not  be  proper  to  employ  jye[»enil  bleeding  iu  t^truniotis 
const  iiiniiins.  in  pcisons  of  a  feeble  organization,  or  even  in  Btiimg.  vigoroUB 
individuals  when  the  prevailing  type  of  diheaise  is  of  an  rtsthenie  kind.  Th« 
titizenn  of  a  great  metropolis,  like  I'hiladelphia,  arc  lesi*  able  to  tolerate 
the  I0K8  of  blood  than  the  Ktunly  inhabitants  of  the  counlry.  Children  and 
aged  persouH  bear  itw  Iohh  badly.  The  practice  of  drawing  bh»od  by  proxy 
ia  a  gtvat  error.  Xit  mcdi<'al  man.  however  wise  or  experience*!,  can  say. 
wilhtKit  ])ei>*onally  witnessing  the  "periition,  wliat  amount  of  blood  a  pa- 
tient shaU  lose.  The  jiuli*c  niUHt  sctlle  lliat  <iuesiion:  ottecls.  n<H  ounces, 
muHl  be  connidered.  The  be"<t  po-dtion  tin-  the  jialictit  during  bleetling  is 
the  Hcmi  lecumbenl.  If  silting,  fainting  may  be  proiluced  liefore  a  sufficient 
quantity  has  becTi  drawn  to  make  any  imjiressioii  upon  ih*-  disease.  Tht> 
dimininhed  fon.*o  of  the  pulse,  the  artery  becoming  Tiii»re  compressible,  and 
the  sensations  of  relief  experienced  by  the  ptilient.  are  to  determine  the 
nmoiuit  to  be  abstracted.  When.  fr(»m  some  idiosyncrasy.  im]»roper  position, 
urexcessive  loss  of  hUM>d,  a  patient  becomes  pale,  sick  at  the  sUmiach.  with 
indistinct  vision,  and  a  perHpimtinn  breaking  out  over  the  face,  indicating 
tlie  approach  of  synco|>e,  the  rt^cniiibenl  posture,  with  llie  head  low,  should 
be  adopted.  If  ihese  Hymplonis  do  nnl  pass  away  in  a  few  niiuules  certain 
restoratives  should  be  ernyvloyed  as  excilers  of  respiration,  such  as  dashing 
eold  water  upon  the  face  4ir  aiMilying  the  vapor  of  ammonia  to  the  nose. 
Fainting  is  to  be  avoided  when  blood  is  drawn  lor  the  reliefof  inthimmation, 
as  the  subseiquent  reaction  would  be  so  violent  as  to  render  void  the  benetila 
derived  fnmi  the  operation. 

Jh-presSiffits. — These  are  reraodios  which  weaken  the  power  of  the  heart's 
action,  diminirtliing  both  the  force  and  the  frequency  of  its  stroke.  Aconite 
belongs  to  this  i-lass.  Fleming's  tincimv  itf  the  root  is  a  very  active  prepa- 
ration, and,  when  given  in  doses  of  three,  four,  or  five  dmps  at  intervals  of 
two  or  thive  honrs,  will,  attcr  the  oxhibiti(tn  of  a  few  doses,  reduce  the  num- 
ber of  the  heart's  pulsations  very  markedly.  Veratruni  viride  exei-cises  a 
similar  [Miwer  over  the  circulatitfu.  The  preparation  generally  employed  is 
Norwood's  tincture,  which  mav  be  adminisiered  in  doses  of  three  or  four 
drops  every  hour  or  two  until  its  cnnstittitiimal  effect  is  produced.  It  is 
uo  unusual  occuiTenee  to  find  the  pulsu  reduced  in  a  tew  houiv  from  one 
hundred  and  twenty  to  sixty  or  seventy  boats  in  the  minute.  When  these 
agents  are  administered,  the  palieni  should  be  seen  frequently  by  the  med- 
ical attendant,  or  the  nurse  should  be  sufficiently  Intelligent  to  recogniEC 
changes  in  the  pulse.  If  these  precantinns  arc  not  (dtser\'cd,  a  dangeri)us 
depression  may  be  induced,  from  which  the  ]iaticut  may  never  ruliy.  These 
remedies  ctune  in  most  ha]>pily  afV'r  venesection,  holding  the  circulation  in 
abeyance  after  it  has  been  nnhuHMi  by  the  latter,  or  as  a  substitute  tor  the 
lancet  in  cases  where  the  urgency  is  not  girat.  When  the  heart  has  been 
unduly  enfeebled  by  their  use,  alcoholic  stimulants  are  indicated  until  the 
danger  is  past. 

Antimony  exercises  n  power  upon  the  heart  and  arteries  not  uidikc  that 
of  aconite  and  veratrum.  AVhen  given  to  the  extent  td'  prtslucing  nausea, 
the  pt)werof  the  heart  is  diminished,  the  jiulse  becoming  feeble  and  fiv(juent. 
If  pressed  to  emcHis,  the  diange  in  the  circulation  is  quite  remarkable:  the 
arteries  become  fuller  and  the  blood-current  sh>wcr.  attended  with  an  active 
state  of  the  glandular  apparatus  of  the  skin,  and  sometimes  loo.seneHs  of  the 
bowels.     Tartar  emetic  in  substance  and  untimonial  wine  are  the  two  forms 
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<trtli»  liru^  most  c<)mmonly  uswd.  When  the  former  ia  administere*!,  it 
«hould  be  in  minute  iloieH.  not  exreeilin|r  ono-lhirriolh  of  a  ^niiii,  in  8olu- 
tj«m. ami  re|H«iUei1  at  iiilorvaUor  one  or  two  hours,  ^uspcmlini*  '\\^  iiso  or  fin>- 
Itmjring:  tlitf  pcriixl'9  belweeii  it»  exhibition  whenever  the  {latient  C"rni»hiiiH 
ttf  lumw'W  I  have  frequeruly  given  it  as  in  the  following  formula  during 
thp  tmuriiatio  or  Aurgieal  tVver  of  vigoroui)  patients; 

B  Anlimonii  ol  Pot&s«»  Turtrntis,  gr.  i; 

Lii]uoris  Prjtii»AiB  Citratis,  f^vi; 

Li(]Uori«  Morphiv  Sitlulintis,  f^vi. 
M. — Sig.  Dessertspoonful  every  two  houn. 

Rxrcpl  lu*  directed  above,  antimony  is  no  favorite  with  me.  and  is  seldom 
niHri^iMiry  in  Huri^ieal  prat'lice.  In  all  eases  where  there  \^  ga^ttrtMntetitinal 
irritation  it  i;*  LMinlra-indiealed.  and  in  feeble  constitutions,  in  the  very  young, 
toiJ  in  lltv  at^ed.  its  administnLtion  ir«  linprofK^r. 

IkapKnrrffrs  amt  diuretics. — Tlie  sicin  may  be  said  to  be  an  enormoUM  gland. 
Thfttiigh  the  ctJunlleHH  emmietories  which  open  upon  its  surface  there  is  con- 
•botlvi'liniinatLMl,  by  Ken.sible  and  ins^ensible  perspiration,  an  amount  of  solid 
U)d  litjutd  niatt'naU  equal  Ui  at  leuHt  sixteen  ounces  daily;  and  its  aid  should 
U  iuvnkci  in  indaininalorv  disturbances  o^  the  system.  DiaphuivticN  and 
tliuretiwj  ure  depletive  iii  their  action,  and  hence  reduce  temperature.  They 
Wffliiri'  the  proiiucts  i*\'  textural  change,  and  thus  render  the  bh)ud  less  irn- 
Uling  io  the  nen'e-centres.  Of  the  grealeHt  importance  is*  the  action  of  the 
kidoeVH;  the  skin  may  supplement  their  function,  but  can  never  supersede 

Every  surgvon  Icnows  well  their  importance  to  the  success  of  an  opera- 
Through  those  chaunels  are  removed  urea,  chlorides,  phosphates,  and 

tite5. 

ke articles  best  suited  to  depurate  through  the  skin  and  kidneys  are  the 
liqtutr  ammonia'  acetatis, — populari/.ed  by  Raimond  Minderer,  physician  to 
the  Pu^ger  t'amily.  at  Augsburg, — the  liquor  potassa?  citratis,   the  epintus 

irift  nitrf^isi.  and  the  nitrate  of  potash.     The  Hrat  two  may  l>e  given  in 

srt- or  lablespoonful  doses,  the  sweet  spirit  of  nitt^  to  the  amount  of  one 
vRMTtnpoonful.  and  the  nitrate  of  potash  in  quantities  of  Hve  to  ten  grains 
llmtrpval**  of  two  or  three  hours.  For  the  pivper  action  of  either  diuretics 
wJitlihiirvtic*  an  abundant  supply  of  water,  charged  with  carbonic  acid, 
pUincir  a4*idulated  with  lemon-juice,  is  necessary,  ^^y  its  use  the  solids  of 
thfurihv  aix*  greatly  increased,  as  shown  by  the  experiments  of  Bocker, 
thntu^b  the  chemical  activities  which  are  stimulated  t>y  its  presence,  while 
totbn  parched  mouth,  dry  skin,  and  burning  thirst  of  the  patient  the  relief 
^ini-alriilablo. 

In  tliis  connection  may  be  noticed  the  use  of  water  for  sponging  the 
"tirfitv  of  the  twxly,  by  which  its  lieal  from  the  increased  aeration  of  the 
Moul  and  slowing  of  the  cinrulalion  is  diminished.  Of  the  use  of  baths, 
trtii*  various  fhtcju'nffs  employed  by  thowe  who  condtu't  itkUfr-cures.  I  shall 
•viitithing.  for.  whatever  may  Iw  their  value  in  certain  fonns  of  rheu- 
,JU^  cutaneous  diseases,  they  are  certainly  unsuited  to  most  surgical 

rrt#oj(.— Like  the  skin  and  the  kidneys,  the  mucous  meml>rane  of  the 
WfwIJtul  raiuU  forms  an  extensive  emunctitry.  When  brouuhl  into  activity 
»ik-t»lTtfcts  are  derivative,  depletive,  and  refrigerant.  Thoi-e  are  \\.»\v  cases  of 
•b***  in  which  it  is  not  deemcfl  necessary  to  exhibit  a  cathartic  more  or  less 
wire  Thf  object  in  view  will  di'loiniiiie  the  particular  member  of  this  class 
'^'Ujuswi.  SiunetimeH  il  isdi'sinible  to  remove  only  (he  intestinal  contents, 
•Wt'K,  by  ihtMr  ncoumidution.  nmy  act  as  a  source  of  irritation  ;  and  for  this 
rannijHi  a  Seidlitx  fiowder.  cantor  oil.  or  a  compijund  rhubarb  pilJ  will  bo 
•<tfflHeDl.  S<imelimes  it  is  necessary  not  only  to  unload  the  bowels,  thus 
X^ninj(  rid  of  various  >M5cretionH  and  other  etfeie  matter,  but  also  to  4iuicken 
or  •tifltulate   the  action  of  the  ditfereut  glandular  orgaus  directly  or  indi- 
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rectly  connected  with  (he  intentiiie.  F<ir  thin  purpose  we  hare  thu 
phato  t»r  maj^iicsia,  *tr,  what  iw  better,  the  nulphato  oC  soda,  mniynewiu.  url 
fitnite.  bitartraU'  olpotu-sh.  {.-iilonitil,  aiul  rhf  cnminmnd  ralhariic  pill.  T 
111111*0  drastic  oat luirtics.  such  as  ehUeriuni,  jaliip.  uiui  (•i'<iioii  oil  aiv  mm 
less  employed  thari  in  foi-nier  vein's.  Tlie  salines  nieuiiuiicd  produoe  wntv 
dischar^oH.  tlms  ludoadiii!^  the  blotnl-vuHsuls.  <tiiniiiiHhiiitr  vas<rnlar  tiihj 
ixiihieiiii^  th(.'  lonijHiatiiiv  of  the  body,  and  inviting  the  How  ofbhtod  Iowa 
th«  intesiinul  imu-ims  nieinbiime,  When  the  pres&ui*e  is  in  this  way  rennn 
from  ihi-  interior  of  the  vessels  their  eajtaeiiy  i'or  reL'eivin;:^  inHainmai'i 
produ4;t»*,  es]jetiaby  "f  a  hipiid  nature,  is  ;rreat]y  increased  ;  and  hence  thi'ir 
value  in  lintpsieal  ueeinutdaiinns.  For  tliis  reason  catharlics  are  oHen  as*i>- 
ciated  wiih  dinreties.  fts  caloniel.  sfpiill.  and  di/jitalis.  or  with  the  bitarrnii*' 
or  sidphiite  of  |)otash.  The  diseases  in  which  their  exhibition  is  most  clearir 
indicated  are  intlaiuniatioii  ol'  the  brain  or  its  meninges,  inflammation  of  the 
liver  and  of  jitints.  and  eatarrhal  attacks  of  the  thi-oat  or  lun^.  They  ure 
coutru-indicated  in  ail  cases  where  thei'c  is  inthirnmation  of  the  ^pistrii-intw- 
tinal  tnueourt  rnernbrane  or  (he  ]K'ritoncuin,  or  wlien*  the  patient  is  enfeebU'd 
by  cxlmustiiij;  ilisease.  Caliiartics,  I  feel  confident,  are  greatly  abused.  Ex- 
cept in  early  dni])s)cal  accurniihilionH  and  active  intrucranial  inSammation, 
energetic  pnrgaiives  should  br  given  wfrh  great,  reserve. 

J/tTCHn^f/^  demand  nmru  than  a  passing  notire,  having  been  greatly  abii«»t'*l 
in  the  past,  and  being  gteaily  shmdeied  at  the  presinit  time.     As  cathariics 
they  are  anio?ig  imr  most  ceriaiti  rrmedits  ;  as  correctives  of  vitiated  secre- 
tions, especially  the  intestinal  and  hepatie.  liiey  liave  no  rival;  as  aplastic  (»r 
detibrinating  agents,  ihey  are  mosi  [K»ient  ;  and  as  snr-befaoientM,  capabh*  of 
di.spoaing  of  iurtanirnalorv  products,  they  arc  invaluahle  notwithstanding  all 
the  opponition  encountered      I  shmjld  reuaiii   iheir  proserijttiou  as  a  piil>iif 
calamity.     They  are  adapted  to  everA*  stage  of  inflanitruHnry  diinease:  at  tlip 
conirneiicemeut,  to  remove  all  offending  mattei*w  from  the  howels;  and  after- 
wards to  establish  ihe  healihy  action  of  the  glandular  appanitiis  of  the  skiu 
and  mucous  membranes,  kidneys,  ami  liver  ;  and  also  to  subdue  vascular  ex- 
citoniont.     The  last  effect  is  probably  due  to  their  antiplastic  influence  Ufnin 
the  blood,  by  which  it  is  made  less  stiinnluling  to  the  ganglia  which   influ- 
ence the  action  of  the  heart   and  arteries.     At  a  t-till  more  advanced  hiagr, 
and  indeed  atter  the  int1ammati(m  has  de<lined,  their  value  is  conspicuous  in 
pi-eventing  strueUiral  change  by  resisting  the  production  of  fibrin,  or  by  effect- 
ing its  ivmoval  when  onee  deposjte*!.    The  diseases  over  which  they  exercise 
the  greatest  ctmtrol  are  inflanunafion  of  the  .serimsand  synovial  membrane*. 
as  the  ])leura.  pentoiunim,  and  (he  lining  mendmine  of  the  articulations  ;  in- 
flammation cd' certain  tnncoiift  membrnnt's.  as  ihosc  id'  the  laiynx  and  irachea  ; 
inflammation  of   the  brain  and  its  membranes  ;  lK'|iati(is,  iritis,  ei»do*ai*ditis. 
and  Hyjdiilis  in  many  *>f  its  manifeslations     The  pre] mmt ions  most  de*iirable 
for  use  aiv  calomel,  corrosive  sublimate,  and   blue  mass.     When   a  gentle 
cathartic  action  is  desired,  three  or  four  grains  of  r-ahimel.  with  the  same 
amount  of  pulverized   rhubarb,   will  generally  secure  this   result  ;    or  six 
or  eight  grains  of  bbie  mass,  followed  in  two  or  three  hotirs  by  a  Seidlitx 
powder,  will  act  in   much  the  same  way.     Where  our  object  is* to  eon 
inflammatory  action,  or  its  resulls,  the  dose  should   not  exceed  ono-foi 
of  a  grain  of  calomel,  or  one  gniin  nf  blue  mass,  to  be  given   aceord 
to  the  urgency  of  the  caee,— every  hour  it  may  he  in  some  cafcbtd*  croup, 
where  miimtes  count  as  days.     In  other  affectiims  the  value  t\\'  alkalies  a^ 
antiplastic  remedies  suggests  their  use  in  conjunction  with  calon)el.  as  prac- 
tiseu  by  Dr.  Ludlow,  of  this  city  ;  and  I  have  found  great  bencHt  result,  espr- 
eially  in  croup.  tVom  administering  one-sixth  of  a  grain  of  the  mild  chloride 
of  rnereury  and  three  gi*ain!S  of  the  biearboruite  of  soda  everj-  hour  uiktil  Ihe 
disejiso  begins  to  yield.     The  hichloride  id*  mercury,  either  alone  or  in  com- 
bination with  the  iodide  ot  jnjtasli.  has  a  more  ivstricted  a|>plieation,  being 
suited  more  particularly  to  the  treatn»ent  of  syphilis;  and  the  same  may  bo 
saidof  the  protioilide  of  mercury.   The  tendency  of  the  mercurial  pi*eparationfl 
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firt  n|>r>n  the  bowels  will  render  it  neoessary  to  asHouiate  them,  where  the 
^>■  I  of  the  (Iruij  is  dwsirefl.  witli  a  hiiihII  poriiuii  tit*  opium.     Under 

ili  -    iiieeH  !ht«  gitjalest  I'uutioii  HhoiiM  bo  ol)r4ei*ved  nor  to  curry  the 

mcrniniii  iiuiiri'^-ion  too  fur.  SalivHlion  '\^^  nnely.  ifever.  neeetiaurv.  Shuiild 
ihpjfiim.'i  hofi>»nL'  iiitluined.or  any  lendi^rnosH  he  ex|»erien<t'd  when  closing  the 
tffth  firmly  together,  or  the  leuMl  odor  diHCovereu,  the  remedy  must  he  »uft- 
pen'ie<l  at  once,  or  ^iveti  at  such  intervals  and  in  such  diniihished  doses  aa 
vill  Imrely  maintain  tlte  impression  as  Ntn^  ns  the  case  may  (icmand.  The 
txtrvmo  suHCeptihility  of  !«<nne  pei'sons  to  tlic  eon>4tilutional  irtlhtence  of  thia 
nmiHiy  requires  that  the  pliVsiciun  should  keep  the  closest  waich  over  hia 
pfttit'iii. 

Anwiifnrs, — These  are  nmout:^  the  greatest  hlesaiu^  we  posBosa;  for  there 
t»nif tiling  so  much  dreadt*d  us  pain,  and  its  existence  in  any  great  degree 
■lw«y>  operates  to  the  detriniciil  of  a  patient.  They  nhould  ulwayft  be 
ftilinini*U'r*Hl  in  full  doses  at>cr  openitinns  of  any  magnitude,  when  pain  is 
Pi|n«ni'nced.  The  relief  from  ^utforinijr  and  the  n»ental  quietude  whicn  ihey 
mvuv  contribute  hir>;ely,  by  keeping  in  abeyance  the  nenous  system,  to 
nwnloret-i  intlammation  and  favor  reparative  processes.  Unless,  however, 
Mlr*»r»*s  or  pain  is  present,  or  is  likely  to  be,  1  see  no  indiration  fur  their 

r. anil  do  not  advise  their  administration.  It  is  si^melimes  a  very  nice 
It  t^i  determine  whun  they  should  be  given.  During  the  period  of  sur- 
or  truuntatic  fever,  when  the  pulne  is  rapid,  the  skin  hot  »nd  diy.  the 
iwrli  costive,  with  headache  and  thii^t.  the  eftect  of  opiates  is  unpleasant, 
•ihI  ihcy  l^hou!d  be  withheld  until,  by  the  free  evacuation  of  the  bosvels.  and 
t^t*u<tt  of  diaphoretics  or  rofri^eraiUs.  the  circulation  beconu's  quiet  und  the 
t<m)M*mlure  tails.  If  it  isconsideivd  desirable  to  use  them  during  this  stage, 
ky  mmm  of  pain  or  great  nervous  di-;turl)ance.  they  may  be  given  nuwt 
inliij^tously  in  combination  with  such  articles  as  tptid   to  incivase  the 

ti^ity  of  the  kidneys  and  skin.  The  following  formulas  embody  the  best 
tnnbinitiuiiA  of  the  kind,  in  my  expeneiK*e : 


B    Anttmonii  ot  ri»ta!(«»»  TBrlrnlis,  i;r.  J 
SpiritU5  -€th(?n^  Nilmsi.  l^iii ; 
LitfUuriB  Mt>rphiii,>  Sulpliiili»>, 


Ai|ii:p  AiirHntii  Flunim,  Htt 


M- — Sig.   De**prtspoonful  i 

wiiUT  f  verv  Iwu  lumni 


.  Ha  rl^ 

n  hiilr  1 


a  tumbler  of 


B    Mnrjihitt'  SiiIphiiti-1,  er,  i; 

Mi'^turse  PoUwsB  Citruli*.  t^vs^; 

M.— Sii;.  DcsMtrtdpuonful  ei'erv  two  hours. 


•After  the  stago  of  excilenu'til  is  pjist,  or  when  supnuratioti  is  established, 
yuflytir*  are  goticrally  well  borne.  In  intracranial  intiamnnitions  thvir  use  i« 
uiiprijicied  by  smne  autliorities :  but  I  have  never  seen  any  etteets.  when 
tfcej  have  been  employed  under  such  circumstances,  calculated  to  shako  my 
leiicr  in  their  value:  on  the  contrary,  alter  tlepletion  by  blee«iing  or 
inif.  and  when  a.sMM-iated  with  diaphoretics  and  diuivties,  they  are  pro- 
Jlftive  of  threat  t^iMxl. 

Tbf  |»reparati<ms  eomnujnly  used  are  opium,  morphia,  laudanum,  deodor- 
««J  tincture  of  opium.  Iiqu4)r  morphia^  sulpliatis.  Dover's  powfler,  and  cldoral 
k^'lmte.  With  some  pcrsims  oiiiates  do  nut  act  pleasantly,  giving  rise  to 
i)f>fc  stomach  or  heinlarbe.  Witli  such  wo  can  stmietimes  secure  thuir  tolur- 
M*^  by  t«>mbining  with  them  a  little  hyoscyamus.  t)ne  grain  of  the  latter. 
'filh  (inr-<pmrter  of  a  grain  of  morphia,  taken  at  bedtime,  answers  a  gisnl 
('hioriNiync  can  s<nnetimos  be  used  when  all  others  fail ;  an*!  the 
la  true  of  Camphor  and  lupulin.  The  byptwlermic  u.si>  of  morphia  ia 
'alariy  indicated  when  the  <omarh  is  irrital)le.  ()ne-(]uarter  of  a  grain 
ch|  ijttdcrr  the  skin  by  the  hypodertnic  syringe  (Fig-  l^^)  will  usually  pro- 
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duce  B  prompt  impression  in  a  few  minutes.  When  we  have  to  deal  wit-h 
restlostiDoss  rather  than  pain,  the  l)n>niiili*  of  potash  or  of  nmmonia,  given 
in  twenty-  or  thirty-^rain  di)Hes  eveiy  Iw**  or  three 
houra  in  Bomo  mint-water,  will  he  followcnl  hy  ex- 
cellent effects;  and  when  associated  with  live  or 
oi^ht  grains  of  chloral  the  result  will  be  Btill  more 
decided. 

Tonics. — Remedies  of  this  kind  are  indicated  whca 

IM/Kjk      the  inflammatory  Hymptomtt  are  nipidly  dei^liniug 
If     1      and  the  patient's  strength  begins  to  fail»  or  in  CAses 
H  E  y      where,  the  acute  sta^e  being  past,  a  chronic  condi- 
■      I      tion  is  threatened,  as  manifested  by  a  passive  con- 
gestion of  the   vessels  of  the   inflamed   part,  with 
swelling.      What  is  demanded   under  such  circura- 
I        I      I      stances   is  t^^ni^'ity  of  fibre  and   a  more  active  ox- 
I        1*1      t'hange  of  blood,     i^uinia  and  tlie  various  prepars- 
A       I  S  I       ^ions  of  iron  serve  best.      The  former,  though  not 
^^  ^L  ^^     I  ^M       BO  agi'ceulile  to  the  taste,  should  be  administered  in 
^1    H    ^1      I  ^TJ       solution  nithertlian  ii^  ]ull  form,  and  in  doses  of  from 
^^^^^^  V'^r     *^"  ^*^  twenty  gnifns  during  the  twenty-four  hours. 
^^^^  ^1^  Hi^*^'^     Of  the  iron  pret>urations  the  tincture  of  the  sesqui- 
chlorido  Is  perhaps  the  most  reliable,  and  Bhoutd  he 
given  in  small  doses  frequently  i^jpeated,  rather  than 
i^n  hirgy  ones  ui  long  intor\'als.     Five  drops  every 
hour  or  two  is  better  than  twenty  drops  ever)'  three 
or  four  hours.     Various  elixirs  of  iron  are  much  in 
use,  but  are  not  so  reliable  as  the  form  described. 
Some  of  the  vegetable  hitler  infusions  act   well,   as  those  of  gentian  and 
cinchona.     The  old  lluxharn's  tini'lure  (the  coni|>ound  linctuiv  of  cinchona) 
is  a  valuable  preparation. 

Stim\'fftHfj<. — Tliese,  like  tonics,  are  to  he  used  when  the  system  demands 
support,  and  siioidd  genenilly  bo  aihuinistored  with  nrticUw  itf  nourishments 
such  as  milk,  in  the  form  *>f  milk-punch  or  wine-whey.  Brandy,  when  pure, 
is  to  be  preferiXMi ;  but,  if  it  cannot  be  <»htained.  M-hi^key  is  the  next  best  sub- 
stitute. When  we  have  to  contend  with  a  sick  i>r  irritable  stomach,  cham- 
pagne will  ot>en  he  found  !i>  answer  the  purpose  best.  That  stimulants  are 
greatly  ahuscd  in  the  si^-kroom  there  can  oe  little  d<mht.  They  are  fre- 
quentfj'' exhibited  too  early  in  the  attack,  or  given  in  too  large  quantities. 
The  necessity  for  them  must  be  determine<J  by  tlie  effect  upon  the  circulation. 
If  mider  their  administratton  the  pulse  becomes  less  frequent  and  more  full, 
the  skin  loss  dry  and  the  patient  more  quiet,  their  use  is  proper.  Whatever 
of  prtyudice  is  arising  against  alcoholic  i-emedies.  it  is  nevertheless  tmo  that 
they  cannot  be  di«canie<l  entirely  from  the  list  of  our  resources  without 
serious  injury  to  the  sick.  No  man  can  pi-actise  his  profession  long  without 
discovering  that  in  many  csises  his  great  <luty  is  to  sustain  life  and  patiently 
wait  and  watch  for  the  tinal  triumph  of  wl»at  we  are  wont  to  call  nature; 
and  these  are  eases  demanding  stinuilafits  and  food. 

Dit't. — The  modern  plan  of  stufling  patients  from  the  ver)'  inception  of  an 
attack  of  disease  or  the  reception  of  an  injury  is  most  pornicioUK,  and  de- 
serves the  strongest  condemnation.  A  sick  nmn  with  his  system  aflame  with 
fever,  with  headache,  dry  skin,  torpid  bowels,  scanty  urine,  and  a  disgutit 
for  food,  does  not  want  bi*oths  and  other  articles  of  nourishment.  Nature 
under  these  cii-cumstances  abhoi-s  all  such  things,  and  the  efl'ect  of  their  pre* 
ence  in  the  stomach  and  intestine!*  can  only  be  that  of  a  foreign  substimce, 
giving  rise  to  additional  iiTitation.  Whore  the  symptoms  are  as  above  staltMi, 
cold  water. — with  or  without  lenion-jtuce. — barley-waler.  or  water  containing 
aome  toasted  bread,  or  milk,  supplies  all  that  is  needful.  When  the  |>erio3 
of  febrile  disturbance  begins  to  subside,  indicated  by  diminished  frequency 
of  the  pulse,  cessation  of  thirst,  moist  skin,  restoration  of  the  various  »K^re- 
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aud  a  moru  naturul  tante.  then  ib  the  time  to  begin  the  aUminiBtralion 
otM,  **Mch  liH  ltee(-li*i»  or  essence  of  hcot",  uninuil  hroths.  milk,  o>;.t?s,  arrow- 
Tt>ii,  I'liickcri  or  t^cel*  jellie?*,  ife-fn.^ani,  and  still  later,  it*  the  <lij:e»tive  or^anH 
Mvm  a  eocidition  to  receive  sueh.  cream  toant  and  bmiled  nieut».  Nourish- 
mrnt  should  be  j^iven  at  stated  inter\'als,  like  medicine,  and  not  irreguhtrly. 

WntiUittOH.  tic. — Attention  Hhould  be  paid  to  the  c*)ndition  of  the  alnioft- 
phtreuf  the  »ick-ni«>TO,  taking  care  to  see  that  it  in  kept  puiv  by  the  fret;  ad- 
mtMim  of  tVecth  air.  the  prompt  ivraoval  of  all  soiled  divsnin^  and  of  dejcc- 
t>iiu,  (he  Uf»e  of  disinfectants,  chancre  of  under-^armentn  and  bed-liuen,  the 
6i»iiacriiuic<«  of  a  proper  teinpeniture. — not  exceeding  U8°  or  7I>°, — and  the 
iitiwini;  of  no  moiv  [wrsonH  in  the  room  than  are  neee?t«ary  to  supply  proper 
»iifoiit)n  to  the  |>alicf»t.  Unless  there  be  reasons  to  the  contrary,  as  when 
ihfn*  in  intlauiniation  of  the  eyes,  or  of  the  brain  or  it«  membranes,  a  free 
adfiiiwiiiQ  of  liirht  is  desirable. 

Xurv>  nhouJd  be  nuiet,  self-posseHHed.  onlerly.  cheerful,  and  not  given  to 
«hi»[>cnu;r  or  I41  loud  talking;  ihey  should  iMts^css  the  very  rare  (net  of 
«cri)ninnMiating  ihcinselvos  to  the  whims  and  peculiarities  id'  the  sick,  con- 
tMllihjK  tir  restraining  them  with  such  delicacy  and  kindness  *if  manner  as  to 
eotiqucr  without  uppositiou  and  to  secure  at  unce  their  contidence  and  gixnl 
wilL 

Ilavint;  thus  det^iiled  the  extent  of  our  resouires  with  which  to  combat 
loflaiiimutiou,  it  is  pro|>er  to  slate  that  in  a  considenible  proportion  td'  cjises 
wetiuil  no  nei-ewity  to  do  more  than  enjoin  rest,  together  with  cool  anodyne 
loiiuQM.  a  refrigerant  mixture  with  a  little  morphia,  and  proper  atientii>n  to 
tiie  U>vceU  and  diet.  Just  so  long  as  the  natural  i-esources  of  the  system 
»(rf«Hr  e<pial  to  the  emergency,  it  is  the  duty  of  the  surgeon  to  look  on, 
mn-fnlly  wniching  the  progress  of  the  case,  and  not  prestnning  to  interfere 
until  ibcse  show  »i;r|»s  of  tailure.  lie  is  a  rash  practitiotier  who  is  not  con- 
tent tube  the  servant  of  imturc  and  quietly  wait  until  her  voice  is  raised  fur 

CHRONIC    INFLAMMATION. 

^Timnic  inflammation  presents  certain  phenomena  quite  unlike,  in  many 
K"  lume  of  the  acute  form  of  the  disease.     In  some  instai»ces  (he 

w  -   -   into  the  I'onner  either  as  a  rt^sult  of  timid  treatment  or  from 

fiiToring  conditions  of  the  general  system  ;  in  others  the  process  is  wanting 
in ictive  demons! rati%'e  features  from  the  beginning.  So  subdued  and  insid- 
towiBilji  eounse  in  some  eases  that  much  structund  damage  may  be  eH'ectod 
l*rt>ie  even  its  existence  is  recognizeil.  How  otlen  do  we  see  extensive 
dUD/fv  in  the  hip-joint  iK,'curnng  before  inflammation  has  been  sufl|H»cled! 
IV  uuae  may  be  said  of  the  liver;  cirrhosis  may  be  far  advanced  and  yet 
■Ope  the  notice  of  the  physician  ;  and  the  pleura  may  also  be  the  seat  of 
olUiuHialion.  followed  (*r  not  by  effusion,  ana  yet  its  existence  bo  etitirely 
wHtMikwl.  It  ih  astonishing  how  uncon»plaining  the  tissues  and  organs 
of  thif  bi»dv  arc*  when  <iuietly  invaded.  The  morl>id  changes  are  eflbcted  so 
ikmiy  «nif  impen-eptihly.  without  coercion,  that  the  healthy  and  unhealthy 
P"'^  'tier  with  a  <legi*ee  of  tolemnce  which  may  miHlea<l  both  the 

^'  be  practitioner. 

iptoms — Tnc  pheimmenii  which  declare' the  existence  of  acute  inrtam- 

leii  an'  :dso  present  in  the  chronic  variety,  but  in  a  greatly  nrnditied  form, 

Cka^e  0/  cofor. — Instead  of  the  red  crimson  blush  of  the  former,  the  color 
i>r»dd»M»n>wn.  purple,  livid,  or  of  a  blue  shade,  the  blond  finding  its  way 
^th  difficulty  tbnuigh  the  part,  losing  its  oxygen  and  assiuning  the  char- 
icterii-tM'jt  of  venous  blo<Hl.  It  is  quite  common  to  notice  in  such  parts 
^»;,,-  ...  .i;^vp^^f,(  hues,  (lue  no  doubt  t^)  the  deposition  of  ])igment  by  the 
■  n  of  blood-ex)rj)nscle».  Such  discolonitions  may  remain  »'mg 
■»n.  :tsc  suttsidcM.  and  are  most  commonly  seen  upon  the  legs,  about 

ti*  ■!  nh'ers      In  the  uegro  it  is  quite  common  to  soe,  in  the  vicinity 
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of  such  u1c«»rR,  the  pigment  completely  removed,  the  parts  being  unnatural 
while. 

fhat. — N"o  perceptible  rise  <*F  temperature,  in  many  cases,  will  be  dete4:M 
by  the  li»n<i.  iiliiioiiirli  il  reqiitrun  Imt  the  leHt  of  ihermoniolni'  to  pn)ve  tint 
in  ciirimic  itit1iuuiuriiii)ii  it  is  i\':iUy  elevatcMl. 

Pitin. — TImh  is  ilnll  in  iu  eharaeter,  the  patient  often  complaining  only  of 
s<irene»s  iu  Ihe  purls  involved. 

Swcll'ntij. — This  is  the  rofiult  (*f  the  ett'nsion  of  serum  or  lymph,  tienerally  it 
taken  place  slowly,  and  imparfH  a  marked  dugi^ee  oi'  hardnet^8  or  imluratton  U 
the  atlected  [larts.  Thin  e(»n(iensalion,  unlesB  the  disease  ho  ('onti-olled.  tenilt 
to  H}>reftd  to  the  summnding  HtrueturoM,  some  distance  beyond  the  ori^na) 
rtt»at  <d*  the  diHeaHc.  and  dcMti-oyH  the  pliancy  and  mohility  of  the  tisMie* 
The  emharruHsmcTit  1o  the  venous  circulation  by  tbis  indtiration  prodnr«> 
oedema  in  tbe  parts  conliguiius.  When  nerous  tissuew  nre  attacked,  such  t» 
the  synovial  m^MulfraucH  of  a  joint,  or  the  peritoneum  or  pkuira.  the  »:'\'ii'lri 
tion  ciinnisls  largely  of  cjiithelijil  dcKquamation  and  serum,  conslitutin;' 
dropsies;  when  iuucouh  membraucH  )*ecome  the  seat  of  Huch  inflaramalifn 
the  swelling  will  be  delermuied  by  tbe  de|»th  to  which  tlie  dihoanc  cxt4'ii(U 
When  .supciiiciiil.  there  being  no  obstutle  to  the  escajte  of  the  exudation.  lh» 
consistence  of  tbc  lallcr  will  be  walcry,  purulent,  or  inuco-purulent.  with 
abundance  of  epitltelium,  constituting  a  eaturrbul  variety;  but  when  it 
involves  chiefly  the  KubtnucouH  ^>y  conned ive  constituent,  then  the  intu 
mescence  may  he  great,  as  is  seen  in  the  larynx  (»r  trachea,  ottering  &crioi» 
resiNtance  to  llie  cntnince  of  air  by  diminishing  the  calibre  of  the  tube. 

Constitutional  Symptoms. — In  many  cases  of  clironic  inflummation  there arv 
no  ronHlilutional  signs  detectable;  hut  in  others,  as  where  a  joint  is  afliect^d, 
or  a  bone  or  some  internal  organ  involved,  there  will  be  restlessness,  fever, 
pcrspirali(m.  thii-st.  diarrhica.  and  emaciation.  The  fever  may  be  ronstaut 
or  cimtinuous,  or  remittent  in  its  type,  with  exacerbations,  ]K'rba]>s  nn*t 
frctpiontly  iu  llie  evening, 

Canaes, — Tbese  are  either  local  or  general.  Of  the  former,  it  may  bo  nid 
tJiat  wbiilcver  overtasks  a  pjirt  or  an  or^'aii  favoi's  the  disease.  In  this  waj' il 
fri'ipieiiHy  tollowH  acute  inthunmation.  tbc  jiart  ttt'iiit:  so  enfeebled  or  crippled 
as  not  to  be  able  to  recover  ilself;  or.  to  state  the  matter  in  a  moi-o  detinitv 
form,  the  vessels  which  have  been  overstrained  by  a  superabundance  of  blo«.H| 
in  an  acute  attack  bavc  not  been  able  to  contract  to  their  normal  sikc.  antj 
they  continue  to  be  ovcrdi>sed  wit  h  lilood.  Thus  a  joint  once  inflamed  is  pnjnr 
to  recurring  atlneks  u])(m  slight  provocations,  and  in  I'uch  succeeding  one  Ih* 
chronicity  is  mcwe  and  more  marked.  Again,  the  cause  may  be  due  to  pn>- 
longed  functional  activity:  the  stomach,  babitmdly  stimulated  by  foo<l  an'J 
drinks  exceasivt^  in  quantity  t>r  unsuiied  in  ipjality.  from  the  constant  pre*- 
enceof  an  undue  anuMint  of  blood  necessary  to  meet  the  univasonable  deniamK 
becomes  ctironically  inflamed;  excessive  walking  nmy  induce  inflammatory 
softening  of  the  spinid  <*oiy|,  the  vessels  having  been  undulv  dilated  by  the 
constant  demand  for  blood  in  (trderto  honor  tbe  dnifUs  upon  the  nerve-centre* 
with  which  the  tnotor  ncr\es  of  the  lower  extremities  are  rt^laled:  and  (lie 
eye,  from  constant  use,  may  suffer  the  most  senous  strm*tnral  changes. 

Among  tbe  coiistitittioiml  cuu.ki.'s  may  be  enumenitet)  diathesis,  such  as  the 
strumous  or  sypliiliiic.  in  illustration  itf  which  we  have  glandular  cnhirgiv 
merits,  joint  and  bonvcfi.sease;  pecidiar  stat<'sof  the  system,  such  as  are  present 
in  gouty  and  rlicumatic  persons,  giving  rise  to  inrtammation  <d'  the  kidmn'a 
bladder,  litu'ons  and  j«)iiil  structures;  disease  of  speeial  organs,  as  the  heart.  ' 
exciting  bronehial  catarrh;  disease  of  the  liver,  inducing  hemorrhoids;  and. 
finally,  any  cause  which  enfeebles  the  system,  such  as  protracted  fevers. 

Pathology. — In  chronic  inHammatitui  the  vessels  are  found  in  a  state  of 
unusmd  dnafation.  with  an  inereased  tpiantify  of  IdowJ  in  the  affected  part. 
The  anatomical  components  4if  the  inflamed  district  aiv  tilled  with  senira 
and  plastie  matter,  the  corjnisr-ular  ]>art  of  which  will  be  found  in  vaiying 
t^.'sof  4>r>;uni2ation. — in  one  place  maintainiiii;  the  usual  form  of  lcucoo\'1os. 
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jnoiher  advAnced  to  connoctivo-twsue  corpuscles,  and  at  olhorp,  again, 
n^  iVitchtMl  thi'  stat;o  nf  triK*  connective  tissue.  This  rteI•^'uH  to  fuse 
iber  the  dittoivnt  stnicturos,  to  destroy  or  greatly  diminish  the  pliancy 
of  Uk«  partf.  none  of  which  aiv  prof>f  attains!  intiltration,  and  to  render 
tUm  thick,  rvHJstant,  and  hard— a  true  hypertrophy.  The  walln  of  the  ve»- 
(vU  irhlch  traveme  the  inflamed  district  lwct»me  a<lhercnt  to  the  BlructnreB 
iraiilsl  which  they  are  plat-cd.  and  are  ihiw  rendered  unahlo  to  contract  upon 
tlkir  Ciintenla.  ho  that  the  hlcMxl  moves  AluL^jrishly  aloni^  their  channels  and 
trndit  tij  maintain  a  cnijMtant  state  of  con^L-ntion.  With  the^K'  changes  the 
nwrmAl  linHUL'H  uiideriTo  fatty  transformations,  completely  clian^ing  their 
rmiunil  rharacl<M'istics.  and  ;fiving  the  whole  a  homogeneous,  whitish  appcar- 
■uce.  This  iw  well  exhibited  when  cutting  into  the  soft  parts  overlying  a 
Ifcim'  which  has  Imiir  hocn  ftttofted  by  necrosis. 

The  pheuotuena  differ  murh  in  ditiferunt  tissues,  according  as  the  serum  or 
tW lymph  prvdoiuiuutes.  Thus,  in  rriucous  iiienil>i*uneH.  in  addition  to  intil- 
iratiufi.  !ht'i-e  may  he  incn'aH*«tl  glandular  activity,  maiiifested  l)y  profuse 
wrvlion:  and  there  will  olttMi  he  a  rai>id  formation  and  an  eqtially  swi(l 
deiqimmation  of  the  epithelial  cells,  wliile  occasionally,  also,  an  imperfectly 
onpuiiEud  or  falM*  momljraue  is  lormed.  When  serous  or  synovial  structures 
iRStlaeke<l,  sueh  as  thi*  |ileum.  or  a  joint,  should  the  serum  he  in  excess,  it 
rill  form  tntcrj>leural  dropsy  (hydrothorax),  or  hydn»ps  articuli :  hut  should 
(heplnstic  or  tihnnotis  element  dominate,  tliere  will  be  thickening  from  (he 
foniimiun  of  coniieciivc  ti^wue.  which  either  adheres  to  or  becomes  blended 
with  the  derous  tneudirane.  Under  the  Hamc  eondition  bands  of  a  similar 
latare  may  intt'i-sei'i  the  cavity  of  a  joint,  abridging  its  movements,  and 
jiriiiji;  rifte  U^  a  form  of  anchylosis.  Another  crtndilion,  often  seen  in  dis- 
eased joint!*,  with  sinuses  in  the  sort  parts,  is  the  formation  of  badly-organ- 
"  craaalatioa-lissuo  or  fungositics.     Suppurari<in  or  the  formation  of  pus 

lyiakt*  plac*«  in  a  chronically  inHanied  part,  and  when  enclosed  in  a  proper 
(Dfrnlinini'  it  conMtitiites  a  cold  abst^ess. 

Tmtm«nt — The  indications  are.  first,  to  remove  the  cause,  to  ascertain 
which  the  nuTst  scarcliing  scrutiny  must  be  instituted  ;  and,  second,  to  restore 
theparU  involved,  as  much  n.s  possible.  lo  their  original  condition.  To  effect 
tl»t^i»n(ls  the  treatment  is  divided  into  constitutional  and  local. 

CojtCTiTUTioNAi.  Treatmknt. — The  surgeor»  must  first  make  a  genenil  esti- 
»if  the  case  with  which  he  has  to  deal,  just  as  a  civil  ent^neer  takes  a 
sjiiiii^  survey  of  the  topographical  features  of  a  l(K*alily  before  he  elabor- 
•t«  Uir  details  of  his  work.  Among  these  preliminary  considerations  will 
^wthfajje,  sex,  social  condition,  habits,  antecedents,  vigor  or  feebleness  of 
tli'pmtii'ni.  rluration  of  the  disease,  etc.  The  surgeim  should  never  forgot 
thatchntnii-  inflammation  is  not,  like  a  mathematical  statement,  a  f!xod  fpian- 
Hit,  Imii  jK  n  condition  of  ilegrees,  and  theivfoiv  demands  a  treatment  moi'e 


or' 


tic. 


-  i*  oiten  of  primary  importance ;  and  hy  n»st  I  do  not  mean 
fr  I  all  motion,  but  fVom  all  voluntary  motioit.     A  patient  with  a 

'1''  ..ttnuitMl  knee-  or  ankle-joint  should  not  exercise  on  the  limb,  but 

It  tiiien  n»»t  follow  that  the  articulation  should  not  be  passively  moved  ;  a 
f«Ueut  may  be  allowerl  to  ride  out  in  the  open  air  with  a  fixed  joint,  when 
KwMtil  bf  obviously  improper  for  him  to  walk. 

bitt  or  riyimrn. — This  munt  be  regulated  with  special  reference  to  the  case 
ifl  bauil  If  the  system  is  exhausted,  either  by  disease,  destitution,  or  had 
hihit*,  the  diet  f^hould  be  generous,  such  as  fresh  meat^,  milk,  eggs,  sub- 
^Antial  broths,  and  occasionally  wines,  brandy,  or  malt  liquoi-s.  If,  on  the 
■<hpr  hand,  the  patient  has  l»een  a  f\ill.  free  liver,  the  diet  should  be  more 
f%»lrieti*il  anil  un«*timidating.  consisting  of  light  broths,  farinaceous  articles, 
io^mdk. 

Mftitnmttl  agent*. — In  patients  who  have  previously  indulged  iVeely  in  t«ble 
irtaaau,  the  n^^  of  cathartics  will  be  found  necessary,  such  as  blue  mnsa 
Mi»w«d  liV  a  doso  of  nuignesia.  sidphate  of  soda,  citrate  of  magnesia,  or  tha 
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compound  cathartic  pilL  In  utstbonio  ctistis,  a  rhubarb  pill,  or  a  SeidlitK 
powtler,  will  fullil  tlu*  purpose  very  wcIL 

Mercury  is  annjn^  vuv  nioHt  valuubly  i-esources.  We  have  no  rvniedy 
which  HO  nifiilitlL's  nr  arrests  inflainmiitory  phenomena,  or  which  so  certainly 
in«nres  the  removal  of  inflnnimatory  products,  as  t\m  much-abused  ajtreot 
In  Ktruriiourt,  tubercular,  or  bi*oken-dowu  couHtitutionH  ita  use  b*  improper. 
The  preparations  best  suited  for  administration  are  calomel,  blue  rnas»,  and 
the  nichloride.  Here,  as  in  aciite  inflammation,  they  should  be  given  in 
email  doses  frequently  repeated,  as  one-ionrtli  of  a  ^rain  of  cnloniel,  or  one 
grain  of  blue  mans,  or  the  Hixteenth  or  twentieth  of  a  ^rain  of  tlie  bichloride, 
three  or  four  timeH  a  day,  restraining  their  cathartic  tendencies  by  the  ad- 
dition of  a  small  quantity  of  opium.  They  should  never  Ije  carried  to  the 
extent  of  salivation.  In  cases  of  irritable  Htoniach,  mercury  may  be  ollen 
advantageounly  introduced  into  the  system  by  inunciion.  Sometimes,  asfto- 
ciated  with  iodine,  as  the  pnitiuiiide  of  mercury,  it  will  be  found  useful,  in 
doees  of  half  a  grain  two  ar  three  limes  a  day. 

Min€,  in  Honu-  of  its  t'orms  id'  prejtaration,  as  the  tincture,  or  solution 
(Lugors),  or  in  combination  witli  potassium  (iodide  of  potash),  is  another 
vahiable  alterative.  The  last  has  iieen  for  years  a  very  popular  remedy,  and 
deservedly  so.  It  may  be  givt'ii  in  closes  of  from  five  grains  tu  one  drachm 
three  times  daily,  and  should  be  largely  tliluted  to  prevent  irritation  of  the 
8tamiU.'h.  In  exhibiting  this,  or  any  other  aUerative  preparation,  I  much 
prefer  small  doses  frequently  repented  :  for  example,  instead  of  giving  three 
ten-grain  doses  (thirty  grains ]  during  the  day,  I  prefer  the  same  amount  in 
six  doses  of  five  grains  each.  By  such  a  plan  1  feel  assured  that  we  obtain 
more  certainly  the  coristitntiorml  iiitluence  of  the  drug,  without  ofl'ending  the 
Btomach  or  disturbing  the  digestion. 

Cod-liver  oif  forms  anotber  remedy  of  great  value.  Its  beneficial  effects  are 
most  noticeable  in  childn-n,  ftltliough  it  is  not  without  good  results  in  iho 
middle-aged  and  the  old.  Whenever  there  is  debili(y,  with  loss  of  flesh,  or  a 
Btrumous  vice»d'  orgaiiiKatian.  sui'h  as  is  seen  in  pale  cdiildren  with  swollen 
glands  and  purulent  ilisiliarges  from  the  mn<'ou.s  niemlirano  of  the  nopie,  it 
will  rarely  di.nappoint  us,  provided  tite  stonnudi  will  tolerate  its  presence.  Ilu 
efficiency  will  be  increased  by  the  simultaneous  exhibition  of  the  iitdide  of 
iron,  either  in  syrup  or  in  piil.  The  oil  should  l)e  given  one  hour  after  ineaU, 
aiul  in  doset*  of  from  one  leiispoouHfuI  to  a  tablesi)oonful. 

Tonics  form  an  impoi'tani  part  of  our  remedial  resources.  Wher«  the 
digestion  is  feeble, or  the  patient  anffnnc.  or  exhausted  by  the  longcontinuaiico 
of  disease  or  fnnn  the  effects  of  injudicious  treatment,  they  fulfil  a  valuable 
purpose.  Those  most  worthy  of  notice  are  the  compound  infusion  of  gentian, 
— with  or  without  the  addition  of  the  tincture  of  nux  vomica, — quinine,  com- 
pound tincture  of  cinchona,  tincture  of  the  chloride  of  iron,  tntric  or  nitn> 
muriatic  acid.  Where  the  digestion  is  somewhat  impaired,  with  want  of 
appetite,  and  where  mercury  is  not  c<mtra-indicaled.  the  bichloride  may  ho 
given  with  great  advantage  with  the  compound  infusion  of  gentian.  The 
following  formulas  may  be  used : 

B  Tinctune  Nucis  Voinicie,  urit.  Ix  ; 

InlHifiionis  QHntiiins  Compositi,  fTv'i. 
M. — Sig.  I>e9scrts}MHtul\il  uverv  four  noure. 

B    At'idi  Nitriei,  gtt.  iv  ; 

Infusionis  Oe'ntiiinjp  Compositi,  fjvi. 
M. — Siji!;.  Tabit»[K»<)nful  before-  ouch  lueiU. 

B    Uydriirp>'ri  Chloridi  Corro^ivi,  gr.  aa; 
InfusionU  treiitiuDU  Omiptitiiti,  f^vi. 
M. — Si^.  Di'jie'Hrlapoonful  four  times  u  dny. 

Local  Treatment. — In  many  cases  local  treatment  is  all  that  will  be 
reouired.  Among  the  moet  important  of  this  class  of  remedies  are  the 
following ; 
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"ImtMcf  the  cause. — Whenever  practicable,  this  shoultl  take  proccdoncn 
•fill  cIh'  Ifa  ■'-eque!«tnini  nf  U>iie  has  provoked  tho  inflammation,  it  should 
W  uken  away,  and  tho  disease  will  disappear.  It*  tho  eyelashes  are  inverted, 
chAiitf*  their  direotiun.  and  the  cure  is  assured. 

Im'iiI  bUedtnij. — To  unloaii  the  vensels  ot*  n  jmrt  already  Burcharged,  ie  to 
dimioUb  transsudation  and  inmlity  its  nutrition.  Blood  may  be  taken  by 
Kiuitlcations,  inciBious^,  cup^,  and  leeches.  Incisions  not  only  deplete  the 
tkiodTefwela,  but  ali«o  drain  away  the  interstitial  deposits,  especially  those 
of  tho  more  liquid  kind,  such  as  serum. 

BJatfTs^  by  pr<Mlucin^  a  lai«je  tlow  of  serum,  and  i>y  the  new  action  which 
Th«' excite,  are  wnnetimcs  desirable.  They  may  he  larp^  covering  directly 
tbciiiswiMMl  |>art,  or  they  may  be  small  and  frequently  repeatetl.  either  over 
OTAi  a  little?  distanco  from  the  affected  region.  TLey  are  used  with  the 
gTMiMt  benefit  afl<>rtho  abstraction  of  blood. 

OmUT-imtation,  by  means  of  stimulating  liniments,  suchaM  the  linimentum 
Mponiik.  or  by  mustard-|>lasl.crrt,  will  occasionally  j)rove  servicoablcj  by  ilivcrt- 
in^the  blood  from  the  deeper  partB. 

i\krativc&,  oh  the  mercurial  ointmout,  iodiue  ointment,  tincture  of  iodine, 
lod  wtnile  of  silver,  are  ot\«n  very  useful. 

SetaM  and  issues,  though  far  from  being  popular  at  the  present  time,  are 
iMnble  of  doing  great  goo<l.  ami  will  by  and  b^'  be  better  upprtH-iated.  I 
Wi^ve  they  are  capable  of  accomplishimr  all.  and  more  than  all.  that  is 
rltimivi  for  the  actual  cautery.  They  should  be  placed  at  some  distance  from 
fc^>Ji>g6iii»i  locality,  yet  not  so  far  as  not  to  influence  its  circulation.  They 
^iodtnot  be  allawe<l  to  extend  deeper  than  the  subcutaneous  cellular  tis- 
«6.  The  M>ton  may  consist  of  ii  single  thread  inti'oduced  by  a  needle,  the 
btkririthdrawn  and  the  ends  of  the  thread  knotted  together;  or  an  entire 
•keiD  of  itilk  may  be  used,  the  insertion  of  which  can  be  eilected  either  by  a 
Wun  net-die  (^Fig-  159)  or  by  raising  between  tho  thumb  and  lingers  a  dupli- 
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8«lon  ti0«4lle  armod  wttb  cJlk. 

■tion  ftf  integument,  pushing  a  straight,  sharp-pointed  bistoury  through  its 
l>»*«.«ftf|  then  conducting  along  its  blade  a  probe,  armed  with  the  scion.  The 
hxxmu*  lm:alitios  for  the  introduction  of  such  are  the  back  of  the  neck, 
tW  fiide  of  the  thorax  below  the  axilla,  and  the  inside  of  the  thigh.  The 
inritaiion  which  follows  its  introduction  i*i  lH«st  allayed  by  means  of  a  warm- 
*»tt«r  (irea*ing  or  a  poultice  of  flaxseed  meal,  until  suppuration  is  well  es- 
UitliAlimi.  after  which  the  seton  should  be  gently  moved,  and  cleanstMl  with 
•wni  tratcr  and  soap  daily,  covering  it  over  with  a  pledget  of  lint,  and 
-     I  r ;/  the  dressing  with  a  strip  of  adhesive  plaster. 

-MIC  is  established  by  covering  the  surface  selected  with  a  piece  of 
lidiJAivc  plaster,  having  an  opening  cut  out  of  the  centre  half  an  inch  in 
<^mcier,  in  which  is  placed  a  piece  of  caustic  potash  the  sixe  of  a  small  pea 
Wii  forered  in  with  another  piece  of  plaster.  In  two  or  three  hours  a  slough 
Tinix.  pr<xiucc<l.  the  separation  of  which  is  facilitated  by  a  poultice.  This 
tiicer  ie  kept  open  by  inserting  into  it  a  pellet  of  lint  smeared  with  savine 
"iniment,  or  a  icTitil  bean,  keeping  either  in  place  Avith  a  dressing  similar  to 
tkftt  doK!ribe<l  for  the  seton. 

MfiTft  — The  application  of  the  moxa  is  not  much  used  at  present.     Moxa 
mk\  very  readily  by  wetting  some  lint  or  cotton  with  a  saturated 

•iWiii  • ...  wi  iiiirato  of  potash,  and  then  rolling  it  into  a  conical-shaped  mass. 
Arterdrj'iug  it  is  nwuly  for  use.  It  is  occasionally  piv|)ared  from  the  medulla 
4f  ccftftiu  ulanta.  which  burns  slowly  aHer  being  dried  ;  also  tVom  the  fungoid 
gnirtiw  wiiich  are  attached  to  decaying  ti-eoa.     In  its  application,  the  moxa 
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should  be  flUp]K>rUjd  in  uu  instrument  (Fig.  160)  called  tho  poi*t«-moxa. 
aptiX  of  the  cone  to  be  ignited  iind  its  ba»e  placed  upon  the  skin.     The  ht 
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Puiie-moxft. 

fjra'iually  reaches  the  part,  and  as  the  fire  approached  the  base  of  tho  niox» 
the  pain  becomes  intensely  severe. 

Irrigatian  and  pressure. — The  conpitanl  application  of  cool  water  by  nicwMj 
of  an  irrigating  apparatus, — already  described  under  the  head  of  local  m 
dies  in  acute  inflarniniilton, — espucially  when  t'onjoined  with  pressure  br' 
means  of  a  tirrn  roller,  t'on.^tilutes  a  method  of  removinij  inflammutunr 
productH,  and  tliereby  the  swelling  and  induralion,  in  chrordc  intlammaliuD,. 
unsurpassed  byany  olhtu'.  Bj'  this  plan,  in  ten  days  I  have  succeeded 
reducing  a  limb  measuring  twenty-three  and  three-quarter  inches  in  circura- 
ference  to  nineteen  ijitlies. 

Pressure  alone,  bv  a  roller,  elastic  bands,  or  adhesive  strips,  will  likewii 
prove  efficacious.  By  either  plan  the  veesels  are  compressed,  the  amount  t\{ 
olood  (iiminished.  and  transiidaiinn  prevented,  while  the  imperfectly  or^n- 
iy-ed  materials  depo^tiiod  in  ihe  midst  of  the  tissues  undergo  such  relrogrvk 
changes  as  iiisun>  their  removaL 

Miinipulatian — that  is.  rubbing,  kneading,  and  moving  the  part  with  th« 
fingers — forms  anuiher  valuable  resource.  It  is  best  adapted  to  casen  in 
which  the  intlnmmatory  action  has  in  a  groat  measure  aubaided,  leaving  tkn 
tissue  thickened,  matted  together,  and  stitf. 

Electricity  nu(\  galvanism  posseKs  a  certain  degree  of  discussing  power  over 
the  Htructural  changes  of  cnrninc  inflammation;  but  I  confess  that  1  hav* 
not  seen  any  uniformity  of  action  in  this  direction. 

There  arc  also  agents  which,  by  virluf  ui'  llicir  action  upon  the  living  wall* 
of  (he  VfHSL'ls,  t'xcito  contraction,  diniiriinhing  thereby  the  size  of  their  chan- 
nels^ and  thus  preventing  umlue  vast-ularily.     Such  are  astringents,  as  th»'  nnl- 
phate  of /.inc.  acetate  of  load,  nitniteof  silver,  alum.  etc.     These  reuie<l; 
best  adapted  to  the  inflammation  of  mucous  niembi*anes,  as  the  conjun 

\n  addition  to  the  two  general  divisions  of  inflammation  of  which  we  hai 
now  treated,  it  is  proper  to  state  that  other  vai-ieties  are  recogniieed  am< 
writers,  arising  in  consequence  oi'  jicculiar  conditions  of  the  general  syst^^i 
or  from  the  presence  of  a  dyscrasia.  Thus,  we  have  erysipelatous,  struraons. 
tubercular,  syphilitic,  rheumatic,  and  gouty  inflammation.  These  I  regard  in 
the  light  of  complications,  and  believe  their  i-ecognition  to  be  of  importance, 
as  it  enables  uh  to  modify  the  treatment, — as.  for  example,  in  erysij>elatoud 
inflammation  we  never  lose  sight  ai'  tliti  tendency  to  form  subcutaneous  ab- 
scesses;  in  stnimous,  tubercuFar.  and  Hyphilitic  inflammation  the  necessity 
for  tonic  and  alterative  combinations  must  be  kept  in  mind  ;  and  in  the  rheu- 
matic and  gouty  variety  we  must  attend  to  tho  depui-ation  of  the  blood, 
through  the  kidneys  and  other  secretory  organs.  This,  however,  is  not  tiie 
place  to  discuss  such  complications.  ~ 

Effects  or  Results  of  InflammatioiL — The  results  of  inflammation  are  siin< 
ply  those  materials  which  pa^^M  fi-om  the  blood-vessels  into  tho  midst  of  the* 
tissues.  They  are  soujeiimes  spoken  of  as  '' etTusions,"  as*  those  materials 
which  ''infiltrate  the  tisHues,'"  ai  other  times  as  "inflammatory  exudationa,** 
or  "  transudatiouH."     They  consist  of  liquor  sanguinis,  blotxt  and  pus. 

1.  Liquor  sanguinis. — This  is  the  liquid  part  of  tho  blood,  consisting  of 
fibrin,  albumen,  water,  eartin'  and  alkaline  salt^t,  and  in  which — in  circulating 
blood — float  the  corpuscles.  It  is  coagulable  by  heat  and  acids.  External  to 
the  vessels  the  liquor  sanguinis  may  lose  fibrin  and  a  part  of  its  eorpuscleOi 
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an  a  folnrieHH.  watery  fluid,  called  serum,  and  bonoe  many  authors 
^l^e»li'»f  the  iruii^uilnriou  oi'  the  hitter  as  n  product  dimiuct  from  the  Connor; 
t»u!.as  wi>  never  find  senun  vnlirt'ly  frco  truiu  thf  other  cuiistiiucnt?*  of  the 
Ut|U'>r!uin^uiiiU  and  roHpondini;  to  ihe  Aiime  roactionfl«  the  trnnAiidution  will 
nJmit  lyf  I'oiiig  treated  undtr  two  varieliei*.  the  ^tr^w*  and  Un* fibrinous,  t\i*3 
rhiof  ilifTcri'tiee  bein^  in  the  amount  ol'  fibrin  ivs[>eolively  t'ontained.  Mr. 
Faijpt  UM-'j*  tUi.'  tonus.  *'e<)rpu**cuUir"  and  "fit»rinou& ;'  Kokitansky.  "croupous" 
iBii  "tibrinouH;"  tor  the  latter,  Prof.  Gross  employs  the  woni  ^'hjmphizatton.^* 
Olhtni  l»»ve  desiignated  tlu'sc  two  varieties  *ui[i!tt.^tit"  and  '"^pUihtic." 

(t,  SrToHS  V4iru'ty. — This  may  ai»jR\ir  vory  mpidly  and  in  i^reat  abundance, 

fra*  bimrs  only  Itein^  suftieieni  to  dll  the  cavity  of  thu  pleuni  or  of  a  joint, 
%  itx  pnnluetion  may  bt*  hIow  and  alnu)st  imperceptible.  It  i'ollowH  both 
•rule  and  ehn^nie  inrtammalion.  but  most  eommonly  the  latter.  Different 
iitni''rnn*'«.  when  inflamed,  lurnish  it  in  widely  diffurenl  de;ujrees.  (.'uuuertivo 
I  the  largest  amount  ;  henee  its  abuiidanee  in  taeial  and  serous  in- 

ll.i  Mueour^  membntne.H  may  pour  it  out  from  tbeir  free  surfaces, 

b  which  i-a.-ie  it  contains  leucocytes,  epitbelial  cells,  and  increased  glandular 
•Bcn'tions,  u^  seen  in  the  v-in'ly  niageof  inflainniatory  attacks  of  the  Schnei- 
deriati  membrane  of  till*  naMal  cavities,  and  in  chnlem ;  or  it  may  accunm- 
ktf  in  the  submucous  stratum  of  connective  tissue,  as  in  <B<ioma  of  the  jijlottis. 
Swum  is  friM]uentIy  mixed  with  other  materiaU,  which  change  its  color. 
Thim,in  aseites,  hydrocele,  an*!  some  c^'sls,  it  is  of  a  yellow  or  straw  color; 
ill  fold  uliK'eci^es  it  is  sometimes  seen  as  a  whey-like  fluid.  containin|^  cheesy 
mrticlMor  ma^^ses  of  depraved  flbrin.  Occasionally  it  has  a  red  or  roddisni- 
Irtjirn  Ap|>eanince,  <lue  to  the  presence  of  bbHxi,  in  consequence  of  ru])lure 
i>(  pt»ntii»uouM  vessi'ls. 

Tho  presence  of  serum  is  not  always  an  evidence  of  inflammation.     To 

lonu' extent  it  is  alwayn  passing  through  the  walls  <»f  the  vt^ssels  and  bathing 

Ik*  tl«M»ni-s.     The  nornml  nmistiu'e  or  succulence  *)f  cellidar  tissue  is  due  to 

I''  :  it  is  needful  for  pliancy,  and  fulfils,  in  some  degree,  the  office 

:<tr  to  the  cfimponetil  parts  of  surh  structures,  as  the  synovial 

lilii  •  j»>int-Hurface8.      It   may  ajipear  also  as  the  result  of  purely 

^Itt  -bstiniction.  as  seen  in  the  swollen  limbs  of  the  pregnant  female 

ftwn  the  prcrtsure  made  by  the  gravid  uterus  upon  the  ascending  cava,  or 

in  thf  4rm  when  a  tumor  presses  against  the  axillary  vein.     When  diffused 

Ihmusfh  the  cellular  tissue  it  constitutes  aiuisarca.    I*ivs8ure  made  upon  such 

»  (Art  leave*,  when  removed,  an  indentation  or  depression.     When  serum 

wtQiniilateB  in  a  senjus  or  synovial  cavity  it  forms  dropsy,  as  abdominal 

<ir*)|«r  or  ascites,  joint  di-opsy  or  hydn>ps  articuli.     This  variety  iif  transu- 

^^hm.  (Mj  detieieut  in  tibrin.  possessec  little  or  no  power  of  organization. 

i-  Fihrinoufi  cariety. — The  other  form  aX'  li(|Uoi*  Hanguinis  tninsudation  ia 
^Urn-terized  by  a  large  anitiunt  of  tibrin,  and  tends  to  organization,  it  is 
■M^wpecially  ihf  piiMluct  of  acute  inflammation  orcurring  in  sound,  vigor- 
ommn^titniions.     Its  pnxluction  is  not  alike  in  all  tissues  of  the  body.     In 

n 

ditiuip*  Ihi.  studding  the  suHacL*  of  the  affecti'd  meinlu'jim'  with  a  kind  of 
^^»twprk  r^mghueKM;  2d.  in  the  fonn  of  bands  and  threa<l-like  reticulations, 
the  movements  of  the  contigutms  layers  of  the  nietnbnme;  and.  Hd, 
jaolidly  together  these  layei's  by  an  intermediate  tissue,  and  proveiUing 
ill  mofion  between  Uiom.  These  appearances  are  quite  tkniiliar  as  a  result  of 
p*fon«y. 

Macoiu  membranes  when  inflamed  yield  a  transudation  similar,  and  not 
iaftrior  m  quantity,  to  that  of  serous  membranes.  A  notable  example  of  this 
exists  in  emup.  in  which  disease  it  is  not  unusual  to  sui*  the  tihrogonoua 
l1  de|MKiited  as  a  membrane  of  almost  leathery  consistence,  or  even 
ling  a  iierft-ct  «isl  of  the  tr*acheAl  tube.  Organs  of  a  very  comjiact  con- 
<Uon,  rtucb  as  boue  or  tendons,  when  inflamed,  yield  a  comparatively  small 
\l  of  fibrin. 


M  of  the  serous  niomliranet*.  such  as  the  yileura  or  peritoneum, 
{uickly  and  in  abundance,  pretrienting  usually  one  ol   three  con- 
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Between  these  two  varieties  of  the  liquor  smnpuinis — s<»rou8  and  fibrinou!*. 
the  iirst  fuutaiiiiug  many  organic  form*  Init  link"  iiliriti.  the  bocoikI,  rnuL'h 
fibrin — are  ujiuiy  intornu'diato  crradcs  of  Utis  tniriMiuiation  :  u  fad  which 
deperuls  U|)<'ii  tlie  intensity  of  \\\Kr  iiitiaiiiMiatifUi.  the  eomlitiou  of  the  bUMwl, 
the  oonslituTiijiiul  intofrrity  of  the  patient,  and  the  li88ue  involved.  The 
same  r.'r>nditioiirt  determine  the  fate  of  the  truiisudatioa,  whether  it  will  end 
in  real)s*tr|ition.  or^anisyilion,  or  &u|t|Junitioa. 

Intlammiitttry  transMdations  differ  essentially  frum  those  which  take  plaee 
an  the  result  of  hlmHl-pressure  from  mechanical  causes,  such  a«  follow  the 
eoiituct  of  a  tumor  with  a  great  ventius  trunk  ;  diU'er  much  fiimi  the  consti- 
tution of  the  Llood  in  the  vesneUof  an  inflamed  district.  This  dittei-ence  con- 
ftists  in  the  amount  of  both  urpiuii-  and  intniranic  vonstituentH.^lhe  former 
possessing  a  vast  increase  in  cell  nr^nnisms  and  an  iuci^ntsfd  amount  \tf  the 
chloride  t>f  sodium  and  |tlni*<[tliate'*,  the  latter  clof^ely  ix'semblin^  serum. 
This  increase  can  be  accitunled  iV.tr  only  by  the  melum(ir|yhosis  of  the  tissues 
inflamed.  The  proof  of  this  statement  will  a]>pear  bv  an  examiuation  of  the 
or^auic  tVn'ms  of  an  inflanieil  part,  and  by  the  amdysis  of  the  fluid  wluch 
streams  fiimi  a  recent  wound,  such  as  ihat  which  simks  the  divssings  first 
renufVed  from  a  stump  after  umjmtation.  Tlu-  <-ell  i<instituenis  are  mii^rnted 
leueocyles  an<l  CKniective-tissue  corpus(*U's.  the  lattc^r  passing  from  the  stable 
to  ibe  im>l)ile  Cojulitinh. 

This  fibrinous  exudation  may  work  ehlier  good  \>\'  evil.  Anntng  iti*  friendly 
ofl^ces  is  the  repair  of  ]tartN  which  have  been  injured  either  by  t!ie  knife  of 
the  surgeon  or  oy  accidental  violence;  wounds  are  reunited,  broken  bone* 
solidly  joined  tt^gether,  depiils  of  pus  encapsulated,  and  foreign  bitdies  Infome 
encysted  to  remain  hamdess  in  the  midst  of  the  tissues.  On  the  other  hand, 
mucous  canals,  such  as  the  urelhni  or  the  laehrvmal  sac,  may  be  naritiwed 
or  obliterated,  ibnning  strictures  or  tistides:  joint-surfaces  nmy  l>e  uiuted, 
producing  ancliylosis ;  opacities  may  result,  destroying  the  Ininsparency  of 
tissues,  us  the  cornea,  and  so  daiiin^ing  the  vision  :  together  with  many  other 
slrui'tural  changes  wi(!»  wlurb  evciy  surgeon  is  familiar. 

2.  Trunsuiiation  ofhlom/. — Intliinniiatory  exudations  are  mingled  with  blofHl- 
corpuscles,  the  coloring-matter  ot  whi*  b  oiK'n  gives  a  peculiar  shatle  to  the 
material.  Their  piVMiicr  in  due  both  to  migration  and  to  rupture  of  tlie  old 
or  new  vessels,  the  walls  of  which  buvc  l-cen  over-distended,  or  sollened  lo 
such  a  degree  as  to  be  unable  ttt  withsiand  tlu*  pressure  of  the  blood-cnrrenla. 
It  nmy  amount  to  a  real  hemorrhage,  and  by  its  presence  disturb  the  favor- 
able pit>gres8  of  the  case.  Thei-e  is  no  ivason  to  believe  that  these  red  cor- 
puscles play  any  important  role  in  the  work  of  organization  or  repair. 

3.  Suppurathn,  by  which  we  mean  the  formation  of  pus  in  a  part,  is  one  of 
the  most  common  ivsulls  of  inflammation.  This  material  is  one  with  which 
the  surgeon  has  much  to  do. 

What  is  pus?  As  seen  when  taken  fVom  an  acute  abscess  in  a  healthy 
person,  it  is  a  yellowish-white  fluid,  with  often  a  greenish  shade,  appaivnlly 
nomogeneous,  of  a  creamy  consistence,  unctuous  or  viscid  to  the  touch,  having 
a  sweetish  taste.  a!n»osi  free  fiTtm  odor,  with  a  neutral  reaction,  and  a  speoifie 
gravity  ranging  from  1021  to  1040. 

If  this  fluid  be  placed  iit  a  test-tube  atid  allowed  to  stand  for  a  time,  it  will 
separate  into  two  pi>rtions. — an  upper,  clear,  thin  layer,  which  is  scntm, 
liquor  puris.  or  intercellular  material,  and  a  lower  portion,  having  a  yelh»wish 
color  and  more  consistency,  which  consists  of  cells,  pus-cells. 

The  chemical  com|M)Hiiion  of  pus.  in  const^pience  of  the  contained  protean 
matters,  has  not  been  absolutely  determined. 

The  Jiienim  or  pus-liquor  holds  in  solutiem  the  same  materials  as  the  serum 
of  (he  blood,  i.e.,  water,  albumen,  mucus,  extractive  matters,  fat.  and  diflieront 
Bftlt.s. — principally  chloride  of  sodium.  Besides  the  constituent.s  above  men- 
tioned, ims  is  nr)w  known  to  contain  several  other  matters,  such  as  pyin, 
paraglobulin,  myosin,  lyrosin,  fatty  acids,  an<l  leucin. 

Microftcopical  (tppt^arnnt^^s. — When  a  portion  of  pus  is  placed  within  the  field 


SUPPURATION. 


151 


ofdie  micrcMcopo,  it  is  seon  to  coobibI  of  fells  fnnn  f^^  to  ^^i^  ol'un  iuch 

'. meter  having  vuriuus  forms,  and  tille<i  with  ininuto  ^nimiloM.     These 

'-.■<"5*»  aina'lx>iti  mi.tvciiifiitf*.  and  are  ivully  Hvin^  oi-jt^iiiiKiiiH  (  V\^.  Itil). 

tie  tlilute  acetic  acid  Itc  j>hu*ed  upon  the  nlido,  the  gmnular  ^mrtieles 

iii?yi|ij>e.Hr.  «nd  the  nuclei — frum  one  to  four — come  out  dearly  defined; 

ftiW  trbich.  if  an  alkaline  solution  be  oddud,  the  entire  cell  dieiappeunt. 


Fio.  161. 


P, 


--C! 


<j^ 


«.  Urtns  pot  connaclo. 


6,  Dv«tl  |>a*-corpUM;lfls. 


norlk  Acitl,  cliwltig  Diickl. 


AllJiiMiirh  the.ne  bodies  are  living  organisms  endowed  with  the  |Hiwer  of 
rniirth,  multiplication, and  locomotion,  and  with  a  capacity  loasHUme  various 
\)rmK  yol,  a?*  we  see  the  corpuscles  when  taken  from  abscesses,  m«>8l  of  them 
havp  iwt  these  utlributes.  are  deuc!,  and.  either  within  or  without  the  hody, 
hjiv(i  lHH-<»mc  the  prey  of  destructive  chemical  action. 

hi«  huvint:  the  characteristics  described  is  termed  healthy  or  laudable  /"'*/ 
but  fnmi  modifyint^  circumstances  other  varieties  arc  reeogni^A^d,  as  follows: 

I.  trhomu^ — when  it  possesses  but  little  consistence,  being  thin,  and  irri- 
tating or  excoriutinjLC  the  parts  with  which  it  comes  in  contael.  Open  cancers 
and  ;r>n:rr.Mious  tissues  supply  pus  of  this  nature. 

. — wlien  it  is  mingled  with  blood,  presenting  a  mixture  of  dark 
itwifth-whiie  or  straw  color,  and  often  exceedinglv'  fetid,  such  as 
ttunrntm  old  uk*ersor  sinust-s  leading  to  diseased  bone,  and  which  frequently 
oiniMn  Ixme  salts,  es[>eciully  those  of  Lime. 

3.  i^iTiiy  or  Jicrofnlotu, — when  thin  or  whey-like,  and  containing  cheesy 
fiftkcvdr  little  nianses  of  caseous-like  matter.  Cold  abscesses,  abseeKSus  of 
Ij?mjihatic  glands,  and  jointxlisease  furnish  good  examples  of  this  kind. 

i  Muco-puA, — when  whitish  and  slightly  r«tpy,  being  a  mixture  of  mucus 
ind  jiiiK  This  variety  is  often  seen  in  chronic  inflammations  of  the  bladder, 
itriifthe  na.xat  mucous  membrane. 

5-  Gummy  or  ropy. — This  variety  is  fivquently  seen  in  syphilitic  eonstitu- 
t^iN  especially  in  the  breaking  down  of  gummy  tumors  ;  the  fluid  is  straw 
wlor.  ttnd  has  the  consistence  of  thin  syrup  or  gum  mucilage.  Abscesses 
wliii'h  I'niluw  the  use  of  hypodermic  injections  furnish  ]tus  of  this  kind. 

6,  i\mfiHjious. — I'ertaiii  kinds  of  pus,  when  ajiplied  to  the  body  under 
'■vontMo  conditions,  aiv  capable  of  producing  both  local  and  general  infec- 
iwii.  This  in  callcil  t^ontatjioiis  pus.  A  familiar  example  of  local  inlection  is 
Ibiit  frrtm  purulent  ophthalmia.  It  is  not  an  unusual  circumstance  to  see  large 
nmnlKfrs  of  boy>i  and  girls  in  houses  of  refiige  and  homos,  attacked  by  this 
iluea^e  ftntm  UMng  the  same  towels,  and  even  the  same  basins.  iSucK  was 
l*ec«w  at  the  Philadelphia  House  of  Refuge  and  other  public  institutions 
•  few  year*  nince.  Gonorrb<ea  is  an*)iher  example.  In  other  instances  the 
Wftrtitalion  becomes  invaded,  as  in  smallpox.  s\-jdii!is,  glanders,  etc.  It  is 
Wrt,  however,  the  pus,  but  certain  onjantr  fnrmii  or  particles  of  lininff  matter 

eiCTol"  iated  with   it  which  poison  the  general  mass  of  the  blood. 

nioii  w*  anrl   Pr«ifessor  Conn  have  shown  such  forms  in  vaccine 

'iri  tf  chaplets  of  minute  spheroids,  designated  by  the  latter-'  mi- 

fl"  r,"  which,  tWmi  their  capacity  of  division  and  their  behavior 

ori'ivr  ciK-mit  iil  reacli<inH,  are  known  as  micrvtcocci. 

A  gri*a{   numUtr  of  substances  may  be  accidenlally  mixed  with  pus,  such 
Wtli*  Mfcrvlions  of  glands.  e[iitlielial  cells,  shreds  of  dead  tissue,  particles  of 

* Ofcif  r>ltoD<  00  the  Pftlhotogj  of  rhe  iDTectir^  PrMC«M««,  TirrlfXh  Report  oo   Medical  Affairs, 
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bone  or  its  Balls,  piffmont,  and  blood.  It  maj'  conlain  _i^ast*s  orditfoivni  idnds, 
as  in  absceswos  near  iho  reeluru, — also  corUiin  mirmte  orifaniMnw,  which  in 
some  iuHtuiiL'L'K  a]*c  Haid  to  pruduL't'  a  blue  color,  like  that  8fi.>n  in  tbu  bluu  milk 
described  by  Lacke.  but  which  would  seoni  nither  lo  be  due  to  a  (.TVPtalline 
Bubstance  residing  in  the  r*erum,  discovered  by  Fadon,  and  eiilled  pf/otyanine. 
This  blue  pus  was  .seen  by  Dr.  Gibb*  in  the  cane  of  a  temule  wbo^*  mammary 
glandet  were  atfeoled.  and.  from  the  elxanjjres  j»roduced  by  eeriain  cbctnieal 
testw,  waw  attributed  Ity  liim  to  the  preseuec  of  eyanuret  of  iron.  Hi?*  paper 
contains  a  record  often  t'a.se>  collccled  from  various  sources.  Puh  of  ditferent 
shades  of  color  is  described  by  the  same  writer,  such  as  ulive,  ftranjic  slate, 
black,  and  green.  Jilood  in  dilferenl  amounts,  and  in  diiVereuL  slai^es  of  dis- 
integration,  will  sujjply  many  shades  of  red;  and  bile  will  fumiiib  several 
variclies  oi"  a  yellow  or  orange  color. 

I>iAONnsis  OF  Pes. — In  most  cases  a  simple  inspection  by  the  eye  will 
enable  us  to  pronounce  with  certainty  as  to  tno  existence  of  pue  in  a  fluid  ; 
yet  sometimes  it  is  found  mixed  with  other  nuitters  which  conceal  its  pres- 
ence and  demand  either  iustrumentai  or  chetuical  tests  for  its  recognition. 
The  resemblance  between  the  pus-corpUHck\  tlie  mucUM-eorpuscle.  and  the 
wintc  blood-corpuscle  is  so  exact  tlvat  the  iiiicrojw-ope  has  not  osiabb'she<J  any 
distinction,  and  their  identity  is  no  stranj^e  doctrine  at  the  present  time. 

The  addition  of  liijuor  potassie  to  a  fluirl  in  which  piLs  is  suppf>Hed  to  exist 
will,  in  the  evtMit  of  its  ni^esence,  produce  a  thick,  ropy,  gelatinous  condition. 
Ho  suidi  tippenniuce  will  follow  if  mucus  alone  be  preseul;  on  the  contrary, 
the  fluid  will  liec(unc  thnincr. 

Dr.  L*ay,  of  Gcelotig,  has  introduced  a  test  which  deserves  notice.  It  con- 
sists in  aildini^  a  very  little  water  to  u  tlnid  supposed  to  contain  pus,  and  then 
a  few  drops  of  a  liquid  prepared  by  exposini;  to  the  air  an  alconolic  solution 
of  jLfuaiacum  (salunited)  until  it  acquiivs  the  jtroiK-rty.  I»y  the  absor|ttion  of 
oxyji^cn,  of  ussumin>^  a  grccrt  color  when  broui^ht  in  contact  with  IfMliiic  of 
potash.  If  pus,  however  small  in  qTumtity.  be  present,  a  blue  color  will  be 
produced.  Dr.  Dayt  states  that  when  applied  to  dried  pus  of  a  laudubtu 
character  the  test  proves  inert,  but  if  the  same  be  moistened  with  water 
the  characteristic  reaction  appears.  He  found,  also,  that  there  was  a  very 
important  diffeivnce  in  the  persistence  of  the  susceptibility  of  different  kincf^ 
of  pus  to  I'CHjiond  to  this  test,  all vifini]^  that  pus  from  phlegmonous  erysipelas 
or  carbuncle,  however  dry,  retained  the  propei-ty  of  answering  to  the  test  for 
months  when  moistened;  and  he  attefii])ls  in  this  way  to  explain  the  preva- 
lence of  erysipelas  in  moist  states  of  the  weather.  Tliis  test-liquid,  if  kept 
on  hand  for  anv  length  of  time,  must  be  placed  in  the  dark,  ami  in  a  well- 
corked  bottle,  since  the  air  and  light  induce  such  changes  as  render  it  entirely 
valueless. 

Origin  of  pus. — This  is  probably  twofold  ;  first,  and  principally,  from  the 
vessels,  migrated  leucocytes  or  wLite  bkK>d-corpuscles;  atid.  secondly,  iVom 
the  stable  connective-tissue  corpuscles,  rendered  again  active  by  the  inflam- 
matory transudation.  The  pus-ceil  is  undistinguisbable  from  the  colorless 
blood-corpuscle,  whether  conlmstcd  in  size.  form,  or  behavior.  Iti  this  view 
of  the  subject,  or  in  a  histological  sense,  every  inflammation  results  in  sup- 
puration or  in  the  formation  of  pus,  but  in  the  technical  sense  it  is  the  super- 
abounding  presence  of  pus  that  constitutes  suppuration. 

Theories  of  siippuriitiott, — Simpson  taught  as  early  as  1722t  that  pus  waa 
formed  in  the  blood-vessels  and  was  therefore  a  secretion.  This  view  waB 
aditpted  by  Dr.  John  Morgan,  one  of  the  founders  of  the  Medical  Depattment 
of  the  fin'veivity  of  Pennsylvania,  and  advocated  by  him  in  a  thesis  in  1763,  at 
Edinburgh,  where  he  obtained  the  degree  of  Doctor  (d'  Medicine.  This  thesis 
was  entitled  "  //uoruieirt?,  sive  Tentamen  Medicum  de  Puris  ConfectioDe.*'§ 

*  BrltiBb  MckIicaI  Journal  of  Seicoee,  vol.  rL  page  Sot,  now  aorfu.  IS&O-Al. 

t  Mf'lical  Tiiiira,  MKnli   M.  1871. 

i  IiifirrlNtioncA  du  K«  Modic*.  1723. 

I  Prufnuor  Canon'A  U\»toTy  of  tba  UnivenltT  nf  Pcnnsylrnnta.  {Mf*  4A. 
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fhi«ilfioiHne  of  pun  beirif^  n  Met^retidn  was  embraced  by  Hunter  and  aL*eepi«d 
(J,  '      the  prot'c'Hsiun  of  Eiirof>e.     Hiuittr  did  not  believo  that  pu8,  ad 

*ii.  J  in  u\*!  bl<MM|,  but  bold  tliut  il  was  roniiwU  by  certain  ohati;^vs  or 

fwT  rotiiliiiiatittns  wliirh  ii  nndorwxinl  whik-  pansinj^  throu>;h  ibo  vcsscIh, 
F»if  these  itiaii/^vH  bo  supposed  somo  alteration  in  ibe  sinu'turo  and  Uiisposi- 
tioniit  the  old  vwjscb,  or  an  ituprovi(*od  syHteni  of  new  ones, — something,  it  is 
prcsumeU,  bke  iho  Htneallod  " ftyotjenic  menihrane"  of  the  French. 

(THidrin,  in  hit*  "  Anatouiieiil  Hiwtory  of  Inflammation"  (1826),  fipeak^of -iee- 
iniriheblortii^orputieleH  when  beeomin;^  rttuijinunl  in  the  mesentery  of  I  he  frog 
jfradiully  eliau^e  into  pu*.  by  losing;  their  coloring  envelope  aitd  assuming 

I  villowish-i^ray  eolor.  Knltenbrunuer  not  only  saw  and  doneribed  wlial 
waswiMiby  (Jendrin,  but  a  (firmed  that  the  solids  participated  in  the  purulent 
((tvliici.  ur^  ntimenms  ^niiiular  nartielea  were  observed  to  separate  Injia  the 
(•MKhyamfMUs  itrnctures  td'  tiie  parts  inflamed  and  become  changed  ii\t(j 
iia».  U  it  not  probable  that  in  these  very  early  microHCopieal  studies  of 
wndriii  and  Kalienbrunner  we  have  the  germs  of  the  modern  doctrines  of 
ViftliKW  and  rolmheim,  the  dilfereiice  being  in  the  interpretation  ol"  pbenom- 
eiisT  III  addition  lo  the  pro<bictioit  of  pu?*  in  the  vessels  and  I'rom  ilie  solids 
(rfaii  infl:ini»H|  purl,  others,  as  *,'ars well,*  believed  that  bloo<l  ex'travasated  in 
itiwUf  unilerwent  purulent  transformation.  Thus  stood  the  subject  »if  pyo- 
nOBB  until  the  inauguration  uf  the  cell  doctrine  by  Schwann  and  Schleiden. 
ThtfT  Aawumed  the  existence  id"  a  stnictureless  '^  blast  emu''  or  fornuitive  fluid, 
uut  of  which,  by  the  aggregation  of  particles  about  a  nucleus,  arose  cells. 

II  thiM  way.  aoconiing  to  Schwann,  pus-cells  originated  in  the  serous  tran<^ 
iou  eonsequeut  upon  inflammation.     With  cortain  unimportant  modifl- 

^otw.  this  was  the  d(x;trine  of  Hughes  Bennett.  Paget  regarde<l  pus  as 
i(iB|fi'Uonitb>n  of  lymph  or  dead  exudation  corpuscles,  and  llokitansky  be- 
li«vwl  it  lobe  formed  from  inflammaiory  plasma  or  transudati(>n.  With  the 
"wllular  pathology"  of  Virchow  was  introduced  a  new  doctrine  as  to  the 
Qfiitm'*!'  pus;  one  which  confers  on  this  substauce  the  distinction  of  a  young 
wie  Knd  makes  it  the  pnxluct  of  the  ra|)id  proliferation  of  conncctivo-tissuo 
f"^  id  epithelial  cells.     Dr.  J^ionel  Heale  gives  to  the  cell  masses  of 

I'  i  the  name  -germinar'  or  •*  formative  nuUler."     He  combats  Iho 

JucLciiwvf  V'in-how.  as  well  as  all  others  which  preceded  it.  assorting  thai  pus 
citosintM  uf  germinal  masses  of  matter,  which  under  the  stimxdus  of  inflam- 
iRilury exudation  become  increasingly  active,  multiplying  nn<i  jUiMincing.  as 
f'HHuHl  material.'  the  coll  wall  and  cell  contents,  except  ilie  nucleus.  These 
l*«lie«<^uisiitmo  the  pus-corpusclcH. 

Still  later  we  have  the  very  remarkable  experiments  of  Cohnbeim,  who, 
irter  introducing  n  tx>loring  substance,  such  as  aniline,  into  the  bliMxl  of  a 
(Sf.  fnnnd  it  in  the  pns-coi'puscles  of  the  inflamed  cornea  of  the  aninuil. 
tlii*  fiiri.  together  with  the  migration  t»f  the  blo<jd-eorpuscles  obsen'ed  to 
like  platv  thnuigb  the  walls  <jf  the  vessels,  constituted  j>lausible  ground  f<(r 
wiluL'trine  of  the  identity  of  pus-cells  with  the  while  corpuscles  of  the  bhM)d. 
T'  -  imming  up  this  rapid  review  of  pyogenic  literature,  we  have 

■^  viewed  as  a  secrcTion:  as  the  result  of  the  decomposition  or 
i'  tissue ;  as  a  proiJuct  from  a  formless  blastema ;  as  derived  fi*i»ra 
■  d'connective-tissue corpuscles:  as  born  from  germinal  matter; 
xt  li'uctM-yfcs  or  migrated  white  blood-c<u'puscles. 

^iow  of  all  the  facts  now  in  our  possession,  there  can  scarcoly  be  a  doubt 
pttB  is  derivcil  fnnn  three  sources. — namely,  the  white  ttltMiJ-corpuscles, 
rimn-rles  of  coimective  and  other  tiHwues.  and  the  basis  substanre  of 
'^'  Billr()th.  Von  IJecklinghauson.  HotTmann,  and  others^  believe 

*^!'     ..       ..uecrive  tissue  plays  a  very  important  rOle  in  the  process. 

OxutM  of  suppuration. — In  the  light  of  raotlern  pyogenic  literature,  the 
P'^^^Dce  of  puritic  organisms  may  be  regarded  as  the  true  cause  of  sup- 
paniioD.    Several  varieties  of  luicrococci  are  met  with  in  abscesses,  but 
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those  commonly  asBociated  with  pus  are  the  staphylococcus  pyogoBOs  aureus, 
thi.'  HtajihyhH-occuB  pyogenyt*  albus,  and  the  ntruptocoecus  pyigoiies.  The 
mould  pi'iKiuced  by  (ho  cnlnuv  af  these  or^ninrnH  on  a  proper  soil  is  always 
capaMc,  wlioii  intr<Miii(*o<]  iiil<»  the  tinsueH.  <if  formiiiij  Httsoew*. 

T\vo(pK\stiniis  will  ruUiiniUy  pix'rtenl  thern.solvcs  tn  iht'  pntholopcal student: 
Dooft  the  fornialitin  nt'^enuiuo  laud:iI>lo  ])ns  ever  occur  iiidepot»dontly  of  such 
or^Hiii>?ni8?  ami.  May  tliwHo  pyot^on'u*  oii^anismn  exinl  in  the  LiUmkI,  the  lymph. 
and  The  (iseiues  wirlioiit  LUUsiDi;  siippunititjn  ? 

With  iv^^ard  to  the  first  ijujiiiry,  1  helifve  it  may  be  conftidei*ed  as  cstab- 
liabc<i.  from  the  caivi'ulh-t'onducted  expenmentH  ot  Rosenhaoh  and  of  Klem- 
perer.  that  healthy  pus  nn<i  micrococci  are  always  found  together;  and  (hat 
thene  organisms  may  l»c  present  in  the  lymph  and  the  blood  without  giving 
rise  to  suppuniiion  is  equnlly  titie.  It  has  iifien  been  observed  thai  thetio 
micro-ori;aiusni*j  arc  fnunfl  in  both  these  Uipiidn  <jne  day  or  one  hour,  and  the 
next  day  nr  next  b(»ur  have  disappeariMi, — whether  eliminated  through  tho 
excretory  uri^ans  ()r  consumed  by  the  white  eorpuncles  is  not  known.  Fi*om 
the  above  facts  it  n»ay  be  as.suu»ed  that  iVir  the  fmlho^enic  phenouienn  of  these 
parasites  to  be  displayed  a  certain  favonible  iuvintnnient  is  necessary.  This 
will  explain  the  different  tendencies  to  the  forniativm  of  pus  in  different 
individuals,  or  in  the  same  individual  at  ditferent  times, 

TIksc  micrococci  pi'Liwing  and  juultiplying  in  the  tissues  or  in  the  dis- 
char^a's  of  a  wound,  and  causing  llie  lornuillon  of  new  and  irritating  |)n>d- 
ucts.  may  ]*v  arcejftrii  as  on*."  of  the  veiT  coinnntTt  i-auses  of  inflammation  and 
su|»ptinitioii,  tbiiu;;h  the  same  residt  may  follow  the  pivsence  of  otiier  irri- 
tants fn  difleruni  individuals.  ( >n*'  person  may  be  tin*  subject  of  an  extensive 
inflammation  terminating  by  resolution,  while  in  anolbrr  a  very  slight  attack 
is  ftfllowed  by  suppuration.  One  innu  undergoes  an  amputation,  and  the  wound 
heals  ainitist  by  the  til's!  intention.  wbiU^  ii  s^H-ond,  whose  constitutional  organi- 
xation  apparently  does  not  differ  from  thai  of  tlie  other,  will,  atller  a  similar 
opeiiition,  liave  a  suppurating  wound  for  weeks.  The  cause  of  such  (iiversily 
can  only  be  referred  to  petuliiiniit's  of  tissue,  or  U>  the  imptrfect  use  of 
germicidal  ugentH.  In  some  iusfam-ts  the  cause  is  a|t]tarent  from  (he  exist- 
ence of  a  scrofulous  or  lubL-rculous  diathesis,  or  it  may  be  foimd  in  an  over- 
whelming inundation  of  the  inflamed  tissue  with  tninsudation, — conditions 
peL'itiinrly  favoriifilo  to  the  growth  and  mnlliplication  of  parasitic  organisms, 
for  ex]»erienri'  has  shown  that  the  more  abundant  the  infiltration  the  more 
probable  will  be  the  production  of  pus. 

When  a  part  is  invaded  by  erysipelas,  the  tendency  to  suppuration  is  very 
marked. 

Mucous  membmnes.  ordinarily,  when  inflamed,  tend  to  suppuration. — as 
shown  in  catarrhal  attacks  oV  tlie  air-pnssages. 

Meclumical  irritation,  such  as  results  from  the  presence  of  any  t^«>reign 
boily  in  the  tis.sues,  gives  rj.se  to  suppuration.  In  this  way  it  will  he  caused 
by  a  ball,  or  by  portions  of  clothini;.  or  by  dead  fragments  uf  bone,  carrjintf 
with  them  organisms.  Thus  also  nuiy  vast  numbers  of  abscesses  be  formed 
in  the  internal  organs  by  disintegrated  masses  of  a  thrombus  plugging  up 
the  minute  vessels  into  which  they  are  carried  by  the  ciivulation.  Such  n 
condition  is  peculiarly  fltted  to  the  formation  of  abscesses,  imisniuch  as  the 
fixation  or  rest  of  the  embolic  mass  is  favorable  to  the  multiplication  of  the 
mici'oeocei. 

Subcutaneous  wounds,  such  as  are  made  in  the  division  of  tendons  and 
fascia,  have  little  tendency  to  suppurate:  the  exclusion  of  air,  with  its  genus, 
explains  this  fact. 

Tisstnes  in  irhirk  suppuration  occ^irs. — Wherever  we  find  cellular  tissue  there 
may  we  expect  supjiuraiion.  The  more  abundant  this  tissue  the  mor-e  likely  is 
inflammation  !ore«ult  in  this  manner.  Structures  in  which  conncclive  tissue 
is  absent,  such  as  cartilage,  do  not  suppurate;  a  ball  lo4lged  below  the  deep 
fascine*,  or  even  in  internal  organs,  is  more  likely  to  become  encysted  than 
when  subcutaneous.     I  can  conc*eive  of  no  reason  for  this  except  the  com- 
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psnnV^lv  iimaU  amount  of  oonnoctive  tissue  existing  in  aiKl  bctwixih  mu»<.lua 
'lo  conipi^uotitH  al*  other  oritaiis.  Subcutauuoua  ubHt^ustjus  aru  tar 
n  than  t1oo|»or  collections  of  pus. 

Inrtaramation  of  muc"U8  membnmc!*  rusultw  in  rtU|)pui*atiun  wvy  quickly. 
Srnius  mcmhnint'H  when  inflantcil  tend  cither  to  adhcHion  or  to  serous  etfu- 
piuu.  If  an  inflammation  attacks  the  niucouH  membruue  of  the  not^o  or  of  the 
bnioebi.  a  few  hourn  are  all  that  iM  neoeHHary  tn  produce  Huppurution;  tmt  if 
tht-[i1i*ura  should  be  the  Heat  of  inflammation,  in  the  Harno  length  of  time  the 
twitlayv^rs,  cof>tal  and  putmunary.  will  either  bo  glued  togethur  by  lymph  or 
[in>^tit  asunder  by  serum. 

Thi*  fut.  then,  that  the  more  abundant  the  connective  tissue  the  more 
lifuinion  the  suppuratiun.  it*  fltrt>n4(ly  corniborHtive  id"  the  alleged  part  which 
winective-tiHHue  corpu-sdes  play  in  the  forinulion  of  pus. 

Ahiorption  of  pm. — Pus  once  foi-med  in  a  part  may  dinappcar  in  three  wayr* : 
Lit  {A  possible  for  many  of  the  corpUHclen  to  re-culcr  the  vcBselH;  2.  olhern 
m»ybetx»me  stable  conneetive-tissue  corpuscles;  and,  3,  the  serum  may  enter 
llw  vrt^vU.  leavini^  the  curpusclea  i>ehitid.  which,  formini;  a  cheesty  pulp  or 
«raiili*ioD  couinistinti;  of  i^ninulcs,  fat,  and  other  dcbriw  of  both  ccll.s  ami  lisiiue, 
mar  ku-ntiroly  removvd  l>y  the  veHsels,  or,  when  not  in  larf^e  aiiiount.  become 
r^t^Qverie'i  into  a  cretaceous  mass  by  the  dep<isition  of  the  sails  of  lime. 

Vaiiieof  suppurafion. — AmonjLf  the  older  physicians  nxuch  importance  was 
•ttiobed  to  suppuration,  believing,  an  they  did,  that  Huch  a  discharire,  whether 

rDtancouA  or  artiticially  pi>Kiuced,  sen'od  to  eliminate  matter  prcjudiciHl  to 
wdlbeinijT  of  the  body,  depumting  the  blood,  and  attracting  disease  fn^n 
intrrual  origans;  and  hence,  with  this  school,  setons  and  issues  played  tin  im- 
pttrtjint  part  in  the  treatment  of  atfections  of  the  lungs,  liver,  and  brain.  1 
Am  PonvinctMi,  from  personal  obsen'ation,  that  they  often  work  givai  go(«l  in 
chronic  inflammations  where  the  patient's  strength  has  not  been  too  much 
impftire<].  not  by  de[>urating  the  blood,  but  by  acting  as  counter-irntants  and 

ihiTH  i*  a  wide-flpread  impreftsion  also  that  pus  is  frequently  a  vicarious 
<lwrftaixw.  attracting  disease  from  other  ortrans,  and  that  thertdbre  no  atlem]>t 
•b'lnlil  Le  made  t^>  arrest  fts  flow.  Iletuc  the  care  with  which  pustular  eruiv 
tiimnafNm  thescalp  of  children,  tintulas,  and  old  leg-ulcers  are  often  cherished 
>*<ift.'ly-valves  to  the  Hystem.  1  have  been  unable  to  discover  any  such  re- 
Ulion.  and  have  never  seen  any  evil  results  from  their  cure.  On  the  contrary, 
long-oeniiiiued  suppuration  is  liable  to  induce  albuminoid  degeneration  of 
intcmal  organs,  as  the  liver,  kidneys,  spleen,  and  intestine.  Pus  when  pure 
ftimi&he«  protection  to  granulating  surfaces,  but  jKirhaps  its  most  wonderful 
property  is  seen  in  the  cbannclling  which  it  effects  between  distant  points. and 
'"  "-^i'-h  it  18  conducted  htirmlessly  out  of  the  body. 

'>/  suppitnition. — iTenerally  Huppui^ation  is  preceded,  at  least  in  all 
•K^iite  tonus  of  the  disease,  by  welf-marked  inflammatory  phenomena,  such  as 
*wfaet|.  pain,  heat,  and  swelling. 

J^nau. — This  symptom  is  at  first  quite  intense,  but  changes  as  the  proeess 
advaapHtt,  the  color  becomirig  darker,  an<l  almost  purple.  The  skin  assumes  a 
•rn     t  ,^y  appearance,  the  |>arts  around  when  pressed  ujton  are  (jedema- 

'"'  i-  is  csj>ecially  true  if  the  pus  is  situated  at  a  distance  from  the 

■urtikx.-  «ir  underneath  the  deep  fascite.  A  sallow  or  cream  color  is  alno  a  fre- 
lurot  characteristic  of  deep  abscess.  Suppuration  of  an  internal  organ  may 
tivt  riw  to  perio<iieal  redness;  for  example,  the  evening  flush  in  certain  dis- 
«»*<»of  the  lungs. 

Fain. — This,  like  the  pain  of  intlammation,  differs  acconling  to  the  nature 
'•f  ibowtmcture  involved.  When  deep  tissues  are  attacked,  it  is  a  dull,  heavy 
vh*;  hi  other  cases  it  is  acute  iind  lancinating,  as  in  abscess  of  the  nmmmary 
j^laiid;  or  throbbing  and  pulsjitile,  with  a  feeling  of  great  tension  or  fulness 
of  the  pan.  a?*  in  felon.  When  the  auppui-ation  is  nmture  the  pain  usually 
The  pain  is  sometimes  ptirlodical.  as  in  disea.se  of  the  bonus  or  joints, 
tu  the  evening  and  continuing  for  several  hours. 
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Several  fjicLors  are  coiioomed  in  the  cauBulion  of  pain,  as  prcs8urci  on  the 
nerves,  tliHor^imizjition  of  The  nerven.  and  irritatiou  resulting  from  the  prod- 
ucts of  tissue-ciosl ruction,  jn-ol>ul)ly  ptotiiaiueB. 

Heat. — The  (oiii|njratureof  the  part,  at  tirst  high,  diminishes  aAer  the  sup- 
puration in  well  establitsbed. 

SiceUiug. — The  deceive  of  nltenilioti  til'  iWriii  will  lie  determined  l>y  the  re- 
sistance oncountered  from  depth  of  Hinu-rure  and  the  more  or  lesm  t-ompact 
nature  of  the  liswuert  involve<i.  When  the  matter  is  deeply  phiced,  little  or  no 
tswelliii^  may  appear  externally,  and  the  only  evidenee.  aside  from  the  pivviouft 
hiHtory.  will  be  a  brown  or  leaden  color  of  the  sikin.  with  a'dema,  and  at  8onio 
point  diiniuit«hed  resistanee  to  pressure.  The  more  abundant  and  loose  the 
connective  tissue  the  greater  will  be  the  swelling.  Tlie  prevailing  fonn. 
however,  when  not  resisted  by  peeuliaj'ities  of  structure,  is  a  contctti  one. 
The  exact  siruatiun  (d*a  purulent  uceiniiulatifm  is  ot\en  revealed  by  its  foiTU. 
as  in  the  submaxillary  reginn  when  fuulined  by  the  altttchments  of  ihe  sub* 
maxillary  lascia.  or  by  the  point  ai  wliich  il  seeks  to  [>e  discharged,  ut-  at  the 
outer  side  uf  the  crural  arch  in  |»sohh  abscess.  The  tendency  of  pus  to  seek 
the  surface  of  the  b(tdy  is  une  of  the  remarkal'le  ii\v\t*  connected  with  iu 
histoi^'.  It  cannot  be  explained  Ity  the  theory  of  its  taking  the  direction  of 
leiisl  resistance.  If  so,  vvhy  should  an  abscess  of  the  liver  ten«l  to  the  surface 
of  the  abdomen  nither  than  into  its  cavity,  or  one  l)elow  the  deep  fascia  ftf  the 
neck  to  the  surface  rather  than  towards  the  thoracic  cavity?  Rindfleisch* 
ascribes  it  to  the  ditl'usion  of  connective  I  issue.  wlii(di  is  itself  capable  of  Iwlug 
restjived  inin  pus;  but  the  explanation  is  defective :  it  will  not  acc(mnt  tor 
the  external  dischnri^e  «d' either  a  hepatic  or  a  pulmonaiy  abscess.  It  i« 
Bometimes  culled  Ihe  intelligence  of  matter.  I  know  of  no  silch  niHterial 
endowment  aside  from  theo](eration  of  a  law  of  conservation  impressed  upon 
every  part  of  the  body  by  its  IHvine  Maker. 

The  pri)gresa  af  su|»puniiioii  towards  the  surface  renders  Ihe  part  acumi- 
nate, or  forms  what  is  tornie<l  " poiftttnt/."  It  is  rare  for  supei*ficial  abscee^Aes 
to  have  more  than  one  place  of  ]»oJnting:  deep  ones  may  have  sevei-nl.  At 
tho  summit  of  the  elevati^m  the  skin  is  very  thin,  of  a  purple  or  yellow  color 
fi-om  the  juis  being  visilile,  devoid  of  sensibdity.  aiid  tinally  gives  way,  allow- 
ing the  contents  to  escape. 

Fiucftiation, — As  suppuraticm  advances  there  is  an  altenition  not  only  of 
form  but  also  of  otnsistfnce.  The  swelling  becomes  softer  as  the  tissues  be- 
come fluid,  and  when  subjocled  to  certain  raanipulatiiuis  yields  the  sensation 
of  fluctuation.  There  ai-e  three  methods  of  ascertaining  the  existence  of  fluc- 
tuation, luimelv.  palpation,  alternations  of  prrssure,  an<l  tripff  pre^aure.  The 
first  is  accomplished  by  placing  one  or  more  fingei*s  litjhtly  tmon  one  side  of 
the  swelling,  and  lajming  or  percussin^^  the  op})usi(e  side  willi  a  single  finger 
of  the  other  hand.  The  second  if*  perlormed  by  placii»g  one  or  more  fitiffere 
of  the  two  hamis  on  opposite  sides  of  the  sweUing.  and  alternately  making 
pressuro :  as  the  fluid  in  displaced  hy  rnn*  hand  tin*  wave  is  felt  by  the  other. 
The  third,  and  the  one  which  is  best  adayited  to  small  accumulations,  consists 
in  embracing  the  swelling  between  the  thumb  an<l  fingers  of  one  hand  while 
the  summit  is  pressed  by  a  single  tit»ger  of  the  other.  For  large  collections, 
either  purulent  or  serous,  the  first  method  is  the  most  ])osiiive,  but  for  small 
ones  tho  secfmd  and  thini  art)  to  be  preferred.  Tact  is  requisite  in  the  prac- 
tice of  all.  and  is  attainable  oni}-  by  practice,  the  secret  consisting  chiefly  in 
delicacy  of  touch  and  contact. 

In  chronic  or  cold  abscesses  the  local  phenomena  may  be  entirely  wanting, 
the  process  being  slow  and  insidious,  while  the  constitutional  onea  afl«r  the 
suppurntion  is  established  assume  the  gravest  character. 

Constitutional  Signs. — Suppuration,  when  extensive,  or  in  parts  endowed 
with  peculiar  sensibility  or  posAossing  much  resistance  of  structure,  gives  rise 
to  well-marked  constitutional  disturbance.     When  the  transu<Iaiion  ajtsnmee 


*  Pfttholoffio&l  HUtolDgj,  TruiUtion,  Pbik^  1873,  p^f  113. 
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dflBppurative  trttU8fonimtioi),  thti  patient  experiencoH  ri^jnt  alternating; 
»i(h  bi'Jit-*.  lover,  and  piN>f'ubo  s«\vt?aiH.  TIio^h;  riir.ns  in  deep  alweeHHOs  may 
MuniAt  rei^ular  |»en(Kl:»  with  tlie  iinitiirinitv  of  an  intermittent.  Thecteverity 
vf  U'th  coiit^iKniiunal  umi  looal  HyiiiptoniH  i]e[>en(tH  much  upon  (lie  luoaiion  uf 
tie (liDeiiM!.  When  HUppui*ative  iuHummuliun  takeH  ])luee  in  the  ieti^-hio-rectal 
(oM,  under  the  tempi^ral  laHoia,  in  the  tonnil.  m*  under  (he  jiosiaurienlar 
ipooounwis,  we  may  have  a  mpid  pul**c.  dry  tongue,  dn-,  burning  surliico, 
intf<utant  thirxt,  givat  resile^Hnens.  and  detirium.  with  diminiHlied  renal  and 
«lbi)r  wcrvtionn.  When  (Suppuration  in  prolouijed.  even  though  not  very 
ftbnadant,  it  makes  a  profound  impivs^iou  upon  ihe  system.  Thf  lace  becomes 

\k  Uii**  palms  of  the  hands  and  soleH  of  llie  feet  burn,  the  pnlne  is  fre()nent^ 
itfinily  rrnaeiatian  goots  on,  the  appetite  failn,  the  cheeks  glow  \vi»h  an  un- 
radinil  rvdness.  there  are  evening  or  night  HWoatH,  perhaps  diarrhcea,  and, 
iniLci,  ttll  tho^e  rtymptoms  which  <harat'teriy>c  hectic  tever. 

The  relation  between  the  constitutional  dinturbunce  and  the  Huppninting 
frx'tw  i)i  uuduubled.  The  ptomaineH  formed  by  bacterial  agencicH  enter  the 
I}inphfttic8,  and  through  thei^e  the  general  circulation,  eauHing  Heptic  intoxi- 
diitiii  iir  ft'vcr. 

DiAOSOHis. — The  recognition  of  an  abscoHH  in  not  always  an  easy  taKk.  The 
m')«l  L'jfrugiouft  and  not  unfpe<piently  fatal  mistakes  have  been  made,  and  not 
lyearpaatie*  that  I  do  not  wimeftfl  Buch  ermra.  Tlie  usual  characlerirtlicH  of 
amie hbacasa.  such  a^  change  of  color,  pain,  swelling,  pointing,  and  fluctua- 
lioi.  »M  not  p«culiar  to  this  di^eane  alone,  but  are  met  with  in  other  atfec- 
ticms  The  conditions  most  likely  to  be  confounded  with  alwcesH  are  senms 
vcumiilalioDH  either  as  an  intiltration  or  in  the  form  of  cy8t.^,  aneurism, 
cnw|ihaloiri  grt^wthM.  adipose  tumorM,  and  hernia. 

Thopo  are  fortain  localities  ver\'  prone  to  inHltration  of  serum,  as  the  eye- 
'-;  '    back  of  the  hand,  and  the  neighborhood  of  articulations,  and 

ions  will  impart  a  sensation  to  the  finger  simulating  fiuctuarion. 
Tlji3N.iatuuie8cenceHar©  unlike  abHcesa  in  the  following  particulars:  there  is  no 
coDtrtolof<'olor,  bula  unifonn  rednesHoverihecntireHiirfaci';  tbtTeis  no  poinl- 
ioi;.  no  thinning  of  the  ."^kin  ;  and  the  swelling  in  tMiunlly  yitdding  at  all  points. 

(y^i  may  be  distinguished  fn)m  ahfcess  by  tin*  ab?<enci.*  r)t'  any  inflamuia- 

ry  lli^tur^^  by  their  want  of  color  or  tenderness,  by  iheii*  slow  growth,  and 

'theat«4ence  of  rigors.  When  so  situated  as  to  admit  of  the  *'  light"  test, 
IboT  lire  oiU'U  found  translucent. 

tUmrUm. — When  an  absi^ess  ti^rms  over  some  great  vessel,  as  in  the  axilla, 
iT^'in,  Mr  popliteal  space,  it  will  resemble  somewhat  an  &neurir>m.  How  shall 
"*(!  "lislmguish  one  trom  the  other? 

In  acute  ab!^.'ei9s  there  have  l>een  the  signs  of  previous  inflammation.     Xot 

"•  lu  Aiirurism.     This  does  not  apply  to  cold  abstvsses ;  but  the  patients  who 

furnbli  ixamples  of  the  two  disea^tes  are  very  unlike.     Pale.  scr<:>fidou«i  pcr- 

*m».  under  twenty  years  of  age,  are  the  subjects  of  cold  abscess,  while  aneu- 

ri«ii  wnifs  in  vigorous  adults.      Both  may  pulsate,  but  the  pulsatitm  of  an 

«'  "xpansive,  or  eccentric.     I  mean  by  this,  if  an  aneurisnial  swell- 

'"  icd  bv  the  fingers,  it  will  be  felt  to  expand  ccntrifugnlly  in  all 

4inH'iwa>      In  aosccss,  the  movement  is  f>ne  of  upheaval,  produced  n<»t  by 

MTforee  within  the  swelling,  but   by  one  exterior  to  it.     It   is  sometimes 

}»w»iblf*,  by  insinuating  the  tingers  bci»eath.  si>  to  isolate  an  abscess  aw  to 

^jftuvo  it  beyond  the  inlluonce  of  the  undorlving  vessels.     Never  so  with 

im-     Generally  in  the  latter  the  ear  wi[|  detect  a  bniit.     Not  so  in 

l*re»wure  oi»  the  cardiac  side  of  cither  an  aneurism  or  an  abscess 

i^ll  arrest  pulsation,  but  the  former  will  diminish  in  sixe,  while  the  tatter 

Till  rrmain  unchanged.     Pri-ssure  on  the  distal  side  will  increase  the  tension 

ftfio  aneurism ;  it  has  no  effect  ou  abscess.     Both  aneurisms  and  certain  cold 

■ti*re4»ea.  at^  pwoas.  when  pointing  in  the  groin,  can  be  '■  reducetl," — that  iw, 

their contentA  pres»*»d  out  of  sight  ;  but  when  that  pressure  is  removed,  the 

«•'  rmvr  will  be  retilled  rapidly,  the  latter  slowly.     There  will  al»o 

W  ..  jf  bone  diseuse  in  the  lalLur. 
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Bntephnioid  growths^  pOHSossing,  as  they  so  frequently  do,  couiciil  proj«e- 
tionj*.  with  local  <iiscolor:itii»n  iind  deceptive  fluctuation,  are  not  uiirrvi^uenUy 
niiHtuken  Tor  ulfscijss  und  l:iiil  r»pen  with  the  liistouiy.  to  the  grciat  injury  o? 
the  patient.  The  chronic  and — in  the  early  sta^e — painless  course  of  en- 
cephid"i<l  ditiieuHL*,  itt*  posheissiisi^  not  one  but  nniUiple  etninenco8.  and  fr^ 
quently  tht^  enlariLred  veins  i*uiuiin<:j  over  the  Hurfnoe,  will  indicate  it»»  troc 
nature.  Miytakes,  when  eomiuitted,  have  been  geuoi-ally  due  to  confouudiog 
ehiHtieily  with  fluctuation,  but  these  are  very  different. 

Adipose  tumors. — These  may  he  distinj^uiahcd  from  acute  abscees  bytlw 
absence  of  any  inflaniniatorv  bintoiy,  by  their  beini^  without  ufdeiua  or  iodQ- 
ration,  and  by  their  havini:r  a  doughy  couHistence  and  lobular  form. 

Hernia. — In  difterentiacini^  abscess  from  iK-rnia  the  followinir  considera- 
tions will  comluct  us  to  a  just  conclusion,  liernias  are  confined  to  c^>rtain 
definite  reirtonn  not  c«>mmon  to  jibsceases.  Thev  often  occur  suddenlv.  after 
some  unusual  efl'ort ;  thi.Mr  progivss  ir  frt>m  above  downwaini ;  they  iveede  in 
the  recumbent,  reappear  in  the  erect,  position  ;  usually'  they  are  n^diiciblo, 
elastic,  douirliy,  tvsonant  when  containing  intestine,  and  iinpart  a  distinct 
impulse  to  ihc  harul  in  coughing.  I  have  tVojUently  known  cold  ubt^-ea 
below  Poupart'H  ligament  confounded  with  femoral  hernia;  but  the  mi^taki> 
is  inexcusable.  PsoaH  abscess  when  it.  tiiids  it**  way  to  the  ihigh  it*  ulwan 
on  the  outside  of  the  vessels;  hernia  is  on  the  inside. 

We  have  still  one  resort  in  cases  of  doubt,  which  generally  gives  a  Rati*- 
factory  solution  of  the  problem,  and  that  is  the  exploring  needle  (Pig.  162). 

Fio.  162. 
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Eiploriug:  noMlle. 

This  (lelicfite  instrnmcMr  is  flim]»ly  a  fine  needle  coniaiiiing  u  groove.  Il 
may  be  thrust  with  im|iunity  into  any  growth,  and  will  conduct  away  » 
portion  of  the  contents,  if  such  exist,  whether  pus,  blood,  serum,  or  air.  It 
iH  out!  of  the  luost  important  uidt*  iu  diagnosis,  and  resolves  many  surgical 
difficulties  like  a  charm. 

Diviaiong  of  Sapporation. — Suppuration  may  be  divided  into  superJUidi, 

dijitscii,  ami  circumscribed. 

StrpERPiciAL  Suppuration. — In  superficial  suppuration  the  pus  is  poured  out 
from  a  \'rM^.  surface,  as  the  miicctus  nieiubrane  of  the  nose,  urethra,  vagina,  etc 
Examjtlcsof  this  are  seen  in  culatTh,  gonorrhfca.  and  leucorrhcea. 

Diffused  Suppuration. —  ln<lit!'usedHiij)purattou  the  pus,  having  no  limititig 
barrier,  travels  in  ditferent  dirvclit^iif..  infiltniling  or  stiymniting  the  i>art«  in 
which  it  occurs,  and  oft^n  inflicting  great  structural  damage,  such  as  is  fre- 
quently seen  in  erysipelas,  after  compound  fnicturcs.  poisoneil  wounds,  and 
severe  contusions.  The  extremities,  scalp,  and  abdominal  parietes  suffer 
most  frequently.  When  the  suppuration  occtiis  beneath  tht»  occipito-fronial 
aponeurosis  of  the  scalp,  the  ]>eriosteum  is  liable  to  be  st-jjuratcd  from  the 
bone;  and  the  same  is  true  of  other  ]»artH,  in  deep  sup]»unitions. 

This  variety  is  met  with  in  bi»ih  good  anrl  ba<l  constitutions.  It  is  cer- 
tiiinly  not  always  duo  to  deficiency  of  fibrin,  Uy  which  the  interspaces  of  thu 
cellular  tissue  are  sealed  up  anM  an  obstacle  ottered  to  the  purulent  ditTusion, 
but  often  to  a  wide-spread  itdlaiumation  of  the  connective  tissue,  or  (o  iU 
insufficiency  in  amount. 

Both  of  these  causes  operate  in  those  cases  of  the  disease  which  follow 
compound  fractures,  where  the  suppunition  extends  between  separate,  or  tho 
fascieuU  of  individual,  muscles,  and  where  the  connective  component  is  sparsa 
as  compared  with  the  subcutaneous  layer. 
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&glMul  of  being  a  (liiHJOse,  aa  ban  been  ulloged  by  noine  writers,  peculiar  to 

n;^fali;Uj*  an'l  brokon-duwn  constitutions,  it  1ms,  iu  my  experience,  most  ("ro- 

.i!j.  lifh-  iK-eurrud  iu  ]>atieut8  of  the  very  bewl  orffiuiizution.   Er}*sipelas.  which 

ifjve^  ri:»o  to  XhX^  kind  of  suppui*uti()n,  in  a  dideuseof  the  robuHt  us 

- .>'<f  the  weak.     1  htive  »een  all  the  cellular  tittsue  of  the  inferior  ex- 

trtmiir  (l(v*tnn'cd  by  ditt'tise  suppuration  IVom  exposure,  even  in  a  man  of 

-n  ■  vnnal  vijjor  and  slix*ngth  of  body. 

:  I     •  xtension  ofsupiiuralion  BeeniH  to  be  purely  an  infective  process,  the 

nlin^  or  conti^uouH  parts  being  invaded  by  vast  crt>wdK  of  micrococci, 

t ml  a  soil  or  environment  favoi*al>le  to  their  nuiltiplieation. 

MMiTitMS. — As  seen  inerysipchis  and  attersurgical  ittjiiries.  the  li»cal  signs 

mayattnict  at  first  but  little  notice,  the  earliest  indiealiou  of  mischief  being 

the  (^institutional  disturbance.     The  patient  is  suddenly  seixod  with  a  chill 

or  f\S)iT^  followed  by  heats  or  sudden  rise  of  ternperaiure,  and  later  by  a 

oitf  |)er«[)iration  ;   the  circulation   becomes  qnickened,  the  pulwe  being 

and  fn'quent  ;  there  is  thirst,  loss  of  appetite,  an<i  rtwtlessncHS.  with 

derangement  of  the  renal,  intestinal,  and  other  secretions.     If  the 

extensive,  and  accompanied  by  much  structural  injury,  iho  geuei'ui 

irmptoms  become  more  urgent  and  threatening.    The  tongue  assumes  a  dry, 

fid,  «hining  appearance,  sometimes  with  a  streak  of  dark   fUr  along  the 

Miifni;  the  strength  rapidly  fails ;  delirium  sets  in  ;  the  face  becomes  sallow 

KiKJ  pinched ;  unu  the  patient  dies  from  constitutional  irritation  and  blood- 

Thr  local  symptoms  aro  somewhat  peculiar,  as  contrasted  with  other  forme 
or  suppuration.  The  cohn*  is  a  dark,  dusky  red,  the  swelling  not  detined, 
iHirvt-rv  prominent,  but  difl^ised  :  the  skin  (edematous.  fron»  etfusion  of  serum, 
tt[wiiilly  when  the  pus  is  deeply  situated,  as  under  a  i*esisting  fascia;  the 
{oiii  extends  over  a  conHidei*able  surface,  instead  of  being  concentrated,  and 
wnwiinies  is  fell  at  a  pjint  remote  t'rimi  the  disease.  W  hen  the  pus  is  con- 
fiM  in  the  profound  parts  of  the  neck,  XtKnix  pressure  upon  the  tirachial 
uirxiw  of  ner\'es,  the  pain  or  numbness  nuiy  bo  ex])enence<l  in  the  ann  or 
Hfihotl,  nhen  in  the  buttock,  the  pain  may  be  in  the  leg  below.  nl(Mig  the 
Bnneof  the  sciatic  nene  and  its  Itranches  :  when  the  parts  an*  palpated,  (U* 
pwiad  alternately  between  the  hands,  provide*!  there  is  little  ivsislauce  of 
l»o^  a  s«»uuti  may  be  elicited  similar  to  that  of  water  in  a  half-tilled  rubber 
wc'»r  bladder;  the  parts  have  lost  their  elasticity  and  tirmness.  and  are  soft 
M)tl  iiniv^i sting. 

Diffiise  suppuration,  when  not  earlv  recognized  and  promptly  treated,  is 
•ttonded  with  the  greatest  danger  to  Soth  limb  and  life.  It  in  not  the  local 
danu^e  done  that  renders  our  prognosis  grave. — although  that  of  itself  is 
•fhiniK— but  it  i.s  the  tninsudation  and  tissue-sewage,  whi^'h  spoil  the  IdoiMi, 
WHlfring  it  unfit  for  the  demands  of  the  organs,  and  developing  I  he  typhoid 
•ymptoms  which  so  rapidly  super\'ene. 

Tu.4TMENT. — The  treuiraent  of  diftuse  suppuration  should  l»e  decisive.  The 
*Dw,'(»ri.  tn  all  cases  where  the  disease  is  likely  to  occur,  should  make  fn-qiieiit 
Ma  critical  examimiti<ms.  Tn  ]>hlegmfmims  erysipela.s,  it  may  Ik*  tbreslalletl 
l^vfrw  incisions  into  the  part,  unloading  the  sulx-utaniMms  cellular  tissue  of 
(tf  transudation  ami  the  engorged  ves-sels  of  their  blood.  In  region^*  where 
ini|itirtarit  structuri^s  are  crowded  together,  such  as  the  neck,  and  wIr-m  iho 
pto  i*  b«low  ti»e  deep  cen'ical  fascia  and  may  open  into  the  (esophagus  or 
*»irity  of  the  chest,  we  should  not  wait  for  pointing,  hut.  s<decling  a  place 
"■hvrv  there  is  some  feeling  of  fluctuation,  however  obscure,  should  make  an 
"^vning  sufficiently  free  for  the  escape  of  the  purulent  accumulation. 

It  is  not  always  safe  to  open  such  by  a  thrust,  as  in  an  ordinary  abscess, 
J*t  10  U«  described.  A  thoughtless  or  ignonint  [dunge  of  the  bistoury  may 
"pro  large  vessels.  gi\Hng  nse  to  dangerous  hemorrhage.  A  safer  method  is 
(oinctH*  the  skin  and  divide  the  dit^'erent  strata  of  tissues  upjm  a  director  until 
reached;  or  to  make  a  puncture  Bulliciently  deep  to  penelmte  the 
^  and  thou  introduce  a  director,  breaking  up  the  obstructing  tissues 
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until  the  matter  makeK  iu  appenrance,  when,  if  uece&sary,  a  blunt-poinled  ML 
toury  (Fi^.  168)  may  take  tho  [iluvti  oi"  thofliroctor.and  the  wound  beenlai^t 
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BItiui-  and  KliuqvpolDtfiil  bUtoai?  foropanln? 

To  prevent  the  o|>eniti^  from  closiTi^  prematuivly  before  the  diwa*>o 
removed,  ii  dniirmf^o-tulie  (Fiff.  164)  Rhnuld  bo  iiirterlo<l  into  tho  oponin^  by 
rotatory  mnvenuMit  ett'erted 
between  tiie  thumb  and  in- 
dex fin.i^er.  This  tuheeuii  bo 
shortened.  fr<tni  time  t(»time. 
until  the  ^mnuhitiuttH  till  up 
the  abwess  cavity  or  ninnl. 
When  a  rubber  lube  iw  not 
on  liiind.  a  pieee  ot  obi  linen 
can  be  twisted  into  a  eonieal 
tent  ( V'\^.  1(!5).  an<I.  after 
l)ein^  Roakcd  in  carbolated 
water,  pressed  into  the  o|>en- 
in^r.  As  thiH  is  liable  to  be- 
come foul,  it  should  be  re- 
moved daily  and  a  frewh  one 
Hub-ititnted. 

When  ditt'ufte  Hn|>]»uration  1nkc8  jilar-e  in  the  extremities  or  other  pai 
the  body,  the  o]»ening  or  opening  miit^r  be  made  at  liopendent  pointn.  in  order 

ti>  <irain  away  the  pun  by  i;i*avitatiou.  The 
cavities  tshoiibl  iben  be  thoronirhly  washed  by 
either  the  SDhition  of  bicbloriile  of  mercury 
(one  to  forty)  >>r  that  of  carbolic  acid  (of  the 
rtamo  strength).  Kubber  draina^e-tuhcfl  also 
become  neceHnarv  to  pix^vent  ]>urulent  accumu- 
latiouH.  and  in  ad<li(ion  the  uHual  antiseptic 
dreftftin^  ftf  carbolated  or  aublimnicd  *^auzc,  absi)riient  fotton,  and  a  tirmly- 
applied  roller. 

kubber  draina^-tubeH  were  inti-oiluced  into  sui-Kical  practice  by  ('hnf«- 
saiguac,  and  ix'<|»iit)  to  have  upouiti^H  either  cut  or  ptmched  in  the  walla  of 
the  tube  at  intervals  of  at  least  »me  inch.  There  are  diffoivnt  ways  of  intrt>- 
dueinji  these  tul>e8.  fornmctnly  it  in  done  by  the  drensing-forccps.  When  a 
long  tract  iw  to  be  ti'aversed.  and  the  tube  i^  to  come  out  at  either  end  (usually 
the  cuHo).  a  verv  ^ood  plan  is  to  secure  the  drain  by  u  thivad  to  a  long  proM 
with  an  eye.  'Fbe  probe,  aOer  being  carrie<i  along  tho  ninus  to  im  termina- 
tion, can  be  made  to  push  out  the  soli  parts,  which  are  tlien  laid  of>cn, 
enabling  the  surgeon  to  seize  the  instrument  and  dmw  it  out.  thus  bringing 
the  drainage-tube  Into  pi>sitioo.  after  which  the  |n*«il»e  can  be  detached. 

The  puB  fn>m  this  kind  of  suppuratiim  is  m)t  healthy.  It  has  liitle  con- 
Bistency.  is  mixed  with  blo(«l  and  shreds  of  necnwetl  tissues,  and  excoriate* 
the  parts  over  whieb  it  tlows.  The  (Kh)r  is  often  offensive,  espeeially  when  the 
pus  comes  from  the  \ncinity  of  the  rectun».  in  which  case  it  is  so  impregnated 
with  ga»e8  tVom  the  bowel  aH  to  be  almost  intolerable.     lienoe  the  impor- 
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HfiCfof  dUinteoting  aihI  rlefHioHxiii^  the  ^iiiurktis  tracks  of  the  disease  and 
impirttng  to  them  a  hualthy  action  1>y  inji^ctiona.  For  thic«  purpose  we  luuy 
«K»ny  of  the  following,  two  or  three  timc»  in  the  twonty-ff^uf  hours:  por- 
BiAiiifanate  of  potash  (one  ^i*ain  to  the  ounce  of  water);  carbolic  aciii  and 
WiltTione  part  i»i*  the  acid  to  thirty  jiarts  of  water) ;  hromo-chh>nilvim  (one 
jMirt  ti)ci>r*i'  '*'*  ^^^"  parl8  of  water);  salicylic  aci^l  (one  part  of  the  acid,  three 
MrUof  (thusphatc  of  Hodium.aud  forty  parts  of  water);  phenol  Bodique  (one 
dnwhm  to  six  ounooH  of  water). 

When  the  !»uppuralion,  though  not  profuse,  continues  to  linger,  and  the 
part*  fail  to  unite,  much  advantage  will  he  derived  by  injecting  daily  a  weak 
iolutii>n  of  the  sulphate  of  copper,  three  grains  to  the  ounce  of  water.  This 
will  irajmrt  a  healthy  Htitnutus  to  the  venHcls.  A  nolutioii  of  perntanganate 
of  botawh  or  of  bichloride  of  mercury,  or  dilute  alcohol,  one  ])art  to  six  or 
fi^hl  parts  of  water,  will  be  found  of  great  value  in  similar  circumstances. 
Tliu  jsrvftt  object.  l>e  it  remembered,  ik  to  allow  nf»  accninulatinns  in  and  no 
en'fic'cs  or  s|»aces  between  the  components  of  ibc  atlVcted  dintricl.  Afler 
thai  disinfecting  the  tissues  involved  in  the  siippuratioii.  the  usual  antiseptic 
diMiitK^  should  be  applied.  The  fivtjucncy  of  dressitig  must  be  detenuinod 
ftlioprther  by  the  amount  of  discharge  ;ind  the  temperature. 

TLe  censiitutiomil  treatment  must  not  be  overlooKed.  Pain  and  restless- 
i^must  be  allayed  by  <»i)iatcs.  and  the  strength  sustained  by  tonics,  such 
Mquinino,  tincture  of  the  chloride  of  iron,  and  a  nutritious  diet,  consisting 
of  milk,  animal  soups,  and  stimulaniH;  attonti<»n  should  be  given  to  secure 
ibohmjgh  ventilation  antl  sunlight,  that  the  air  of  the  apartment  may  be 
piirexnd  fresh. 

CiiuMnscHiBEi)  Suppuration. — When  pus  is  surrounded  or  circumscribed 

4ft  limiting  wall,  it  constitutes  an  abscess,  a  term  derived  fn?m  the  Latin 
ifrum)  and  redo,  ct'sstim  (to  go).  The  wall  may  be  a  natui*al  one.  as  the 
ptenii  or  the  synovial  membrane  of  a  joint,  or  a  preternatural  one,  the  work 
of  inllAtuniAtory  transudation  and  organization. 

Ab»cc«i©a  may  be  divided  into  acute.  t'Jtronir,  and  disaeminated.  Mr.  Paget 
htoiiocribed  a  form  wlijrh  he  terms  rfsidual. 

AoQte  Abaceai — Phlegmonous  Abscess. — Acute  abscess  is  frequently  mot 
»iih  ii)  |)ei>onH  *jf  a  g«H>d  eoustitutiou,  and  it  passes  rapidly  tni*ough  the 
*irioui*  siagvM. 

Stmptom*!. — It  is  ushered  in  by  the  phenomena  of  intlumniatioii  well  pi-o- 
ouunciKl. — namely,  pain.  heat,  redness,  and  swelling.  Icjgetlier  with  more  or 
fever.  The  pain  is  acute,  burning,  llirobbing.  and.  when  the  pari  is  pen- 
ever>*  coritraction  of  the  left  veiiiridegivesa  pulsatile  ilimbaud  tension 
n>fU!naMioun1ing  to  agon\  ;  the  heal  can  be  a(»preeiaied  by  *he  hand.  The 
Celling  is  at  tirnt  hard,  which  ((jrresjHmds  to  the  stage  of  vancular  engorge- 
nii^ntand  exudation,  but  as  the  disease  advances  becomes  acuminate  and  softer 
U)«  middle.  Coincident  with  sot'tening,  which  marks  the  stage  of  pus-for- 
"  "11.  rigors  Mt  in,  followed  by  hot  skin  and  sweating.  As  the  st)ftening 
P5frv9Ses»,  the  c^lor  of  the  surface  changes  from  iimI  to  a  puiidish.  attd 
firiallr,  as  the  pus  nears  the  surface,  to  a  yellow  hue.  Ihe  skin  becoming 
S^y  and  ^**  attenuated  that  the  pus  may  be  seen  beneath.  The  jmin  and 
'^ftBtiluiioual  svmptoruH  now  subside,  and  when  the  part  is  examined  aiier 
Ike  tt^iial  ttinuiii^r  rltn:t nation  i-*  discovered. 

pArii'thiMiv. — In  the  formation  of  an  abscesM,  the  part  is  so  infiltrated  with 
li<i'  Mis  and  leucocytes  as  to  lilt  up  the  meshes  of  the  connective  tissue 

*iw  ;iH  lun»<»r.     AtYer  a  time  many  ot'  these  leucocytes,  in  virtue 

«f  Liictr  Im'omotive  power  and  the  intrusion  of  others  streainiug  in  from  all 
»iilos,  arc  pruw»i»d  towjirds  a  central  |>*>int  or  foeus  of  the  swelling  (Fig.  ItJO.) 
Tbc  result,  of  (•uch  overcrowding  is  t*>  compress  the  vessels,  lyniphalies,  and 
"»niHM'iivc-! issue  tibres  to  a  degree  sutticient  to  arrest  their  nutriti<m.  The 
Oiii>*rq«i'ntv  is  that  they  become  necrosed  and  melt  down.  Many  of  the 
itive-ttssne  cor|»us<fles,  thus  liberated,  or  passing  li'om  the  stable  to  the 
Iv  state,  together  with  the  asiioeialed  fat  and  other  tissue  debris,  break 
r»L.  J.— 11 
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up,  paH8  into  a  fluid  ntate.  and  boc^onio  miu^led  with  the  other  cell  ursanistrk« 

and  tTansudation  (Fi>r.  Uu).  ho  that  sofleniiijtr  or  flnrluation  replaces  Uw mUx- 
ration  nt  tliin  central  point,  and  in  common  hvn^rua;[re  it  in  said  tliat  ■•niulltfi- 
has  ibrmed"  or  the  diaeaso  has  resulted  in  an  abscoas.     At  the  cireumterem 
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of  this  abscess  there  is  a  wall  ol'  living  tissue  whicb  serves  to  circumscribe  o»* 
partition  it  from  the  sniTonmiin;^  parts.  It  is  this  wall  which  distinguished 
Iho  circnniKi'ribod  tVoni  tin-  diffiHe  abi^coHf*.  and  which  serves  to  im])ri(*ou  thaO 
which  otherwise  would  dinorgaiiize  the  adjacent  ^triit'tures  by  intillration  or* 
poinon  the  blood  by  its  absorption.  Thin  limiting  wnll  is  Conned  by  a  tibrinou* 
dej>OHit  inteinninijU'd  with  colU,  projeclini^  into  wliieb  are  loops  cd'  blood- 
vessels, so  llmt  when  tlie  pus  is  evacuated  tliere  is  lelt  a  central  cavity. 

eonvHpondin^  to  tbe  neci'oi>ed 
Fia.  167.  puruiieiiynia,    Kurivunded 

ail  sides  by  the  wall  just 
scribed. 

Now,  while  it  is  common 
speak  of  this  wall  as  a  burricf 
against  purulent  extension,  an 
office  which  it  donbtless  does 
pertVnTn.  we  muint  not  lone  j^iirhl 
oftheiact  that  it  is  irnejtrranu- 
lalicm-t issue  Hilln'lh  has  well 
remarked  thai  an  abscesH  is 
only  a  hollow  ulcer.  This 
f^ranului  ion  - 1  issue  dtxfs  not 
ditt'cr  iVoni  that  which  forms 
in  the  parenchyma  of  a  part 
con  tiy  nous  to  a  Hejmrating- 
slougn.  or  just  within  the  line 
of  an  nlceratiim  by  which  (he 
dead  is  separated  from  living  tissue;  or  from  that  wbich  is  seen  filling  up 
the  chaHm  of  un  open  wound  or  ordinary  ulcer.  In  6ue«  it  is  the  material 
ibr  repairinc:  the  destruction  made  by  the  abscess. 

Trbatmknt. — As  all  abw^csses  are  a  nequenee  of  inflammation,  it  is  ])Os«!ble 
to  prevent  their  formation  by  arresting  the  pi*ogress  of  the  latter,  or,  in  other 
words,  by  inducinj^  resolution.  This  is  clearly  the  first  indication.  The 
second  proceeds  on  failure  to  effect  tbe  first,  and  conHints  in  favoHng  the 
matui*ation  of  the  abscess  as  rapidly  an  ponsible.  or,  wlwU  in  itH  equivalent, 
provoking  an  abundant  transudation.  Tiic  third  consists  in  evacuating  the 
pus  uccumulations;  and  the  fourth,  iu  securing  the  restoration  of  the  parts 
to  their  natural  *!ondition. 

To  effect  the  first  indication,  that  of  resftlution,  the  ca.se  mtuii  be  taken  in 
hand  at  its  inci[neney.  Whatever  tends  to  lessen  vahcniar  tension  and  con- 
gestion, allowing  a  free  circulation  in  the  inflamed  district,  tends  to  disarm 
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bictcriai  products  of  thoir  puwor  to  du  harm.  Mof^t  |>otent  ul'  all  redouivuri 
'  ■  -  paqx)'*e  is  the  abfttn»ction  of  L1o(mI.  When  the  (ii8tiaA0  ift  in  the 
iiiooUH  cellular  liKwiK*.  tl)i*  may  be  acfomplinhfd  by  lecchoH.  cupa, 
'lUciiiions.  or  inciMoiiN.  alwuy^*  retiK'Hiboriiii^  tho  iiiiporiaiico  of  having 
lU'Vur  iuHtrunu'nt»  art*  iwt'd  rondorod  }»orteotly  asoptic  How  otU-n  do 
iMwan  attack  of  acute  t"tiHilliiis  or  conjimLtivitiH  uborted  by  the  linielv 
of  leeches  or  fi-oc  M-nrilicnlionH!  If  tlio  imtiont  in  of  a  Klron)^.  tml 
»tt  of  body,  general  blotxl-lcttintj  will  ho  iiidicuird,  provided  the  orij;an 
nAcd  iH  au  iTiiportaut  one.  By  such  a  iiu^isurc  a  piieiinurniu  may  be 
•♦hurt  of  Mipjiuration,  the  veHHolH  of  the  lung  hcirit^  unloaded,  un<i 
VMcuhir  leiiHion  dimininhed.  Any  advantage  thus  gained  must  be  i'ol- 
lowfMi  up  ami  mainlainL'd  by  the  t^edalive  intiuence  of  cold  lotions,  Buch  as 
kttHwHler  and  luudanuin.  ('loths  saturated  with  the  liquid  hhould  be  laid 
over  aiKl  beyond  the  affected  parte,  and  frequently  renewed, — not  covered 
wiitioilf*!  silk,  but  expoAo<i,  bo,  as  to  intensify  their  action  V>y  evaporation. 
SbouM  the  swelling  continue  to  linger,  notwithstanding  that  the  active  in- 
fl*iiunatory  iiymptom»  have  disappi'ared,  a  blister  diivctly  over  the  ditseatHjd 
l«><'nlity  will  fr^-quently,  alter  the  esca|H»  of  serum,  rajtidiy  secure  its  i^moval. 
"  hrn  cold  givoH  rine  to  increat^ed  and  continued  pain,  it  should  be  exchanged 
•"r  warmth,  the  dogrw?  to  he  dcterminetl  by  the  stMisations  of  the  patient. 
Kvrti  when  ^suppuration  has  taken  place  to  a  limited  extent,  we  should  not 
*^p»p»ir  of  being  able  to  effect  il^  liispei-sio!!  or  absorption.  Motlerate  wurmth, 
•i>nji)ined  with  preHsmv.  will  facilitate  this  def<iral>lc  termiimti(m:  clothe  wet 
villi  warm  water  and  lati'lanum,  and  i-etained  by  the  turns  of  a  roller  tirmly 
^tailed,  cormtiiuic  the  be8t  mode  of  uRiug  theno  mea'^ure^. 

when  tho  above  mean^^  fail  to  hccuiv  res*.ilution  or  abiiorption  of  the  mat- 
ttr,  ADd  Mippuration  gt>es  forward,  then  we  should  proceed  at  once  to  favor 
the  prore<«.  or  ripen  the  abscess  as  mpidly  a.s  possible.  Hot  poultieeH  of 
broad  and  water,  or  fla.Ksoed-moal.  laid  over  the  part  and  coveivd  with  oiled 
«rlk.  And  renewe<J  every  six  or  eight  hours.  cuuHtilute  the  best  applications 
Ifor  ihi-*  purpose.  The  heat  and  moisture  iM>t\<'n  tho  skin  and  invite  a  free 
trsnnudatioD.  The  abaceHP.  by  disintegmting  the  connective  tisnue,  advances 
fiirwardor  |>oints;  the  »ktn  desquunuites  and  sloughs,  becoming  so  attenuated 
[hat  at  Um  it  in  no  longer  altle  to  withstand  the  ptx-ssure  of  the  pus.  and  jrives 
Ljr,  allowing  tho  matter  to  escape.  This  is  nature's  method  of  opetnng  an 
It  i»  not  usual,  however,  to  wait  for  the  spontaneous  discliartie  of 
! accumulation:  the  surgeon  intcrleres  and  makeu  an  outlet  by  arliHeial 
The  time  when  such  intervention  is  proper  will  l»e  determined  ity 
lity  of  the  disease.  In  abscesses  of  the  isehio-rectal  fossa',  an  outlet 
Id  be  Diade  early,  ^njfore  pointiiiir.  otherwise!  the  intestine  may  be  per- 
imI  and  a  listula  establislmd.  Early  interposition  is  also  necessary  in 
'h  a*t  are  termed  I^■tn^pharJ'T»geal.  AIwcchs  of  the  tonsil  should  be  opened 
■|y.  and  never  allowed  to  bi*cak  spontaneously.  1  have  seen  a  yonng  man, 
lical  student,  lose  his  life  by  refusing  obedience  to  this  maxim.  The 
barst  iK>HicTiorly.  poured  a  torrent  of  puts  into  hin  trachea,  and  before 
viciUiricc  could  be  rendered  he  was  dead. 

Without  ?<pecifyinjr  particular  cases  demanding  prompt  interference,  I  will 

iy  that  whenever  an  ab^ce»*n  is  accompanied  with  great  sutiering  from  ten- 

|lloQ«  or  is  likely  to  prfslnce  serious  sti*uclnnd  damage,  early  interference  is 

Mr.  Liston  s  case  will  serve  to  enfon-e  this  doctrine.     An  abscess  in 

nack  had  become  adherent  to  the  carotid,  into  which,  from  delay,  il  tinally 

~  il*<l.  ami  when  opened  the  patient  lost  hi.**  life  from  hemorrhage.     When 

•xists  for  an  early  evacuation  of  the  matter  it  is  usual  and  proper 

4o  v;  the  r-ollwtion  is  nmture.  as  indicated  by  distinct  fluctuation  and 

111     "[)eriing  should  be  nmde  with  a  sharp-jMunied  straii;ht  or 

i\  '  Fi/^.  ItjH).  the  surface  having  been  previously  well  cleansed, 

<  Ji"l,  iihd  afterwards  with  a  solution  of  bichloride  of  mercury 

[inh   '  m's  j,  :iH  n\no  the  hands  of  the  operat4>rand  his  knife.     In  large 

where  tho  carbolic-acid  spray  is  not  employed,  irrigation  with  the 
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bichloHHo  of  mort-ury  (orn*  to  one  thousand)  ehould  be  subsiitut^d  duriu^c^ 
the  process  of  opening,  Tbe  finder  and  thumb  of  one  hand  being  preafie^«:j 
on  opposite  sides  of  the  swelling,  «>  lu*  to  nuike  tho  partn  tei»He,  the  kuixb<¥«3 
with  tho  olhor,  holding  the  bistoury  in  the  manner  of  a  writing-pen  pi*:K-. 
pendicuhirly  to  the  absocsi*,  ihrustt*  the  point  of  the  blade  into  tlif  Tnos=«t 
prominent  ptjrtion.  carrying  it  onward  until  all  resistance  ceaiiei*.  or  until  th»* 
pus  is  seen  welling  up  on  the  sides  of  the  blade,  when  the  inslrumoul  aboul.<i 

Pig.  168.  
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be  changed  to  the  oblique  popition,  ho  as  to  make  the  point  more  miperficia^ 

and  the  opening  eiila]*gcd  to  the  required  extent  from  within  outwards  a^ 
the  knife  is  withdrawn,  tho  f)bjec't   he.ing  to  give  a  free  aiul  unembarrassed 
escape   to   tho   ])uru]oiit    nwittur.     I    profer   a   good-sized    intt-iiing.     If   tho* 
patient  be  timid,  or  afniid  of  [miu.  the  part  may  be  first  ix-ndered  inseublblo' 
Dy  tho  other  or  rhigolcnc  sprjiy.  or  hy  ice, 

In  opening  ahRcessem  deeply  siiuuted  in  regions  wliere  there  are  important 
blood- vchsels.  There  must  be  no  n>fUlcss  plur»ges  of  the  knife.  Tho  rule  laid 
down  when  treating  of  diffuse  sup]nii*ation  is  equally  applicable  here, — nantely, 
to  incise  the  suporricial  layers  |pvU>w  the  skin  on  the  director,  opening  the  deep 
faficia.  and  breaking  up  t'he  wall  i>f  the  rtbsct'SR  with  its  extremity. 

If  the  ojwning  l>e  suiticienlly  largu.  the  pus  will  eK*ape,  usually  mixed  with 
so?ne  blood,  and  the  flow.  ni\er  n  lit  tk-  while,  may  be  as.sisted  by  gentle  press- 
ure, never  carried,  however,  to  tho  extent  of  giving  severe  pain.  If  the  absceM 
is  large,  the  opening  sh(m!d  be  jtrevenled  I'nun  healing  \iy  introducing  a  small 
tent,  until  the  cavity  is  sutWciently  contracted.  After  its  evacuation  the 
usual  antiseptic  dressing  should  be  applied  until  all  pns  ceases  to  escape, 
when  tho  surface  of  the  incision  may  be  covered  with  a  strip  of  carbol- 
ized  gauze  spread  with  boracic  ointment.  Slunild  it  be  imjiossihlo  to  com- 
mand  antiseptic  dressing,  a  warm  flaxsccd-nieal  poultice  will  be  the  pr«>per 
application  for  twf>  or  three  days.  In  either  case  the  dressing  should  l>e 
secured  with  a  firmly -applied  roller,  in'  order  to  bring  into  dose  apposition 
the  sides  of  tho  cavity  vaciited  hy  the  pus,  and  thus  secure  its  oblitenition 
by  the  union  of  the  granulations  which  form  its  periphery.  Any  induration 
which  may  linger  at  the  circumferenoo  of  the  abscess  is  favorably  aflected 
by  such  pressure. 

This  induration  which  forms  tho  circumference  of  the  central  depot  of 
disappears  in  three  ways.  A  part  is  discharged  tbnmgh  the  opening,  as  pus; 
a  part  undergoes  a  retrf»grade  metamorphosis,  and  is  disposed  of  by  abeorp- 
tion ;  whilst  tho  remaining  portion  is  developed  into  connective  tissue,  and 
becomes  a  stable  component  of  the  surrounding  structure,  the  e\*idencc  of 
which  is  seen  in  the  compact  nature  of  the  cellular  tissue  which  continues 
for  some  time  about  the  seat  of  an  abscess. 

Occasionally  there  are  complications  following  an  abscess  which  require 
notice.  It  may  refuse  to  heal  from  several  causes.  1.  From  an  imperfect 
apposition  of  its  surfaces:  this  must  be  obviatcHl  by  accurately-adjustod  press. 
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ihy  tnottfis  ofjorrHduaitMl  compreftfiein  and  i>>nero.  2.  From  an  indolent  8tat« 
'tbcf^runulation-ti^t^ue:  this  nniy  biM'^rriM-lod  ItyHtitnulalin^  injcctianH,  suuh 
^tlir*ulphaU'  of  copper,  (lnvt*>(riiiiis  to  iho  imnccM>r  water;  nil  rate  of  silver, 
iffoifRtiiiH  to  the  ounce  (jl'dirttillud  wator;  or  <lilury  carbolic  acid,  followed  by 
wmpriTHsiiin.  3.  Fitmi  im]K*rfcct  drainnj^c,  in  coiisciinence  of  which  a  certain 
wnouirtof  pwi»  rotnain^:  ihifi  will  rcqtiirt'anotlu'roponinjj,  nia<lenta  dependent 
jdiinr.and  pn>hu!t)y  ihc  intn^dmtion  of  a  drainai^c-tubc,  4.  From  crevices  in 
th('  limtlinif  wuIK  allowinir  the  pnn  ti)  ditJuse  itself  ihrouu^h  the  contiguous 
fU\».  hrre  the  difficidty  shovdd  he  met  hy  counter-openings,  injections,  and 
(AniprtBHion  applied^  not  ordy  over  the  discaMcii  <listrict,  hut  also  heyond  ita 
limil!!.  f>.  Fn>m  hemorrhajje.  which,  if  notcontrolk'<l  hy  pre^tture.  will  requiro 
that  (he  aliscc^s  be  iVeely  laid  open  and  all  coa^ida  removed.  Should  tbis  not 
■niffcr.  ihen  the  bleeding  vessel  must  be  soii^jht  for.  an<l  secured  by  lijtjatnre. 
6.  Phmi)  a  leaf  uf  deep  fascia  preventing;  the  appi».\inialion  of  the  walU  of 
t)iH  alwei«fi :  this  will  rcqnire  a  free  .suhciitaneoua  division.  7.  From  con- 
ritiimiiuial  weaknc-w;  thi*'  will  be  best  conibate<l  b}*  the  use  of  Ionics,  such  a8 
ijuiuiiii".  tincture  of  the  chloride  of  iron,  nourishing  diet,  and  fresh  air. 
FlhuUuis  tracts  may  remain  and  conjplicare  the  healinjjj.     These  are  very 

rciv  to  form  when  the  abHCeuiii  ia  in  the  perineum,  axilla,  ur^roin,  parts  that 
mil  allow  of  enliro  quiet  or  rcHt.  Thene  are  best  treated  by  layini^  open, 
oaa(lire<'ton  with  a  probe-pointed  bistoury,  the  entire  extent  of  the  Hrtluloua 
ftuwls  nnil  iia<kintr  them  with  drv  or  oiled  lint. 

Chronie  or  Tuberculons  Abscess. — Chronic  abscess  appeant  in  aiit^ical 
vminge  under  variitus  denignaliou-s.  as  coM.  scrofulous,  and  tuberculous 
•fciwwi.  There  are  objection.s  to  he  urgi-(|  ui^ainst  any  of  these  names,  ox- 
eepl  ih*?  latter.  A  chronic  abscesH  is  one  which  is  slow  in  itis  piMgress.  and 
iflftUrgi?  prop<»rti<in  of  caries  owen  itn  existence  to  a  |>eculiar  state  of  the 
itution,  a  fliathe-ii-H,  or  dyscra.iia.  It  should  not  be  for^tten.  however, 
Mween  the  ai'ute  and  the  chronic  abscess  there  ai'e  many  degrees,  in 
►f  which  we  liiib  in  ntimerous  caBcs,  to  discover  any  sharp  linofl 
It  In  the  more  typical  forms  of  the  <iisease  chronic  abscess 
Ds  tVom  the  acute  in  the  age  and  constitution  of  its  subjects,  as  well  as 
ori^^in,  pn>uresH,  symptoms,  anatomy,  and  results. 
Ufft'Merally  «M'cnrs  in  the  young  and  in  those  who  have  embedded  in  their 
"niiniion  a  tuberculous  vice.  It  is  symptomatic  of  disease  ot"  the  joints, 
at»d  U-mphatic  glamls.  Such  are  those  abscesses  which  form  about  the 
kia'e.  elbow,  and  other  articulations,  conseijueni  upon  strumous  arthritia, 
tliOBi'lhat  make  their  appearatu-c  on  the  bark  and  gmin  in  disease  of  the  spine, 
tbiiw  which  form  in  the  glands  of  (he  neek  and  axilla  in  scrt>fulosis,  and  »K!ca- 
«"ti»lly  in  the  mammary  gland  and  in  the  Mubcutancous  connective  tissue. 
Abtc^-wie**  of  this  kind  which  change  their  place,  (»r  rather  which,  in  conso- 
*|»rmT  <d'  gravitation  and  fascial  alt«chments.  dissect  their  way  t(»  points 
Wttitic  IVtim  iheir  origin,  art^  called  rotifjt>stire.  Such  abscesses  are  those  which 
oHjE^inate  aUiut  the  hnnbar  vertebras  and.  following  the  psoas  fascia,  are 
MDiiucted  beueath  I'oupart's  ligament  to  the  thigh.  The  name  should  be 
likiarded. 

are  art|aired  conditi<ms  of  the  system,  not  peculiar  to  age,  which  pro- 
to  chronic,  not  tubcnnlons.  abscess,  generally  c<mtinc4l  l^»  the  subcu- 
2AniN>Qi!i  lif*Huo.  These  are  seen  aOer  low  fevers,  or  ui  the  coui-se  of  organio 
of  the  kidneys,  in  which  the  bliKsi  has  been  si»oiled  by  the  introduo- 
firom  without,  of  some  pernicious  material,  or  wheiv  the  kidneys  fail  to 
•te  certain  compounds,  which,  by  their  presence  in  the  circulation, 
wiwk  a  similar  misehief  It  is  no  uncommon  experience  to  see  those  abscesses 
fttllow  typhoid  fever  during  convalescence,  or  develop  in  the  wmrse  <d*  acute 
Bright  b  disease  of  the  kidney.  Whatever  destroys  the  plasticity  of  the 
or  detlbrinates  it  would  appear  to  favor  this  kind  of  suppuration.  I 
M»«ii,  in  a  patient  who  liad  at  different  times  taken  large!}'  of  alkaline 
ic*i  for  dis«'ase  of  the  bladder,  numcnuis  lit tl<»  painless  knots  of  indu- 
form  at  points  where  morphia  had  been  inserttvi  h^'podermic-ally, 
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and  which  gradually  ripened  into  abi*ee»8oH.  the  pus  of  which  was  unhealtl 
and  int4»rmixi.Ml  witli  a  i^Mmmyor  n^py  fluid.     Such  ubucoHHva  whon  ahmrr" 
loave  ft  dfprrHMt'd  and  whit**  oiratrix.     ProtVfisor  Stille  relat**s  to  rno  thr  ci 
of  ft  man  who.  X<t  obtain  ivlief  frtJiu  a  jiaint'ul  attVctioii,  had  recourst^  huc- 
ces^iully  (o  the  hyp'JiliTiiiic  une  of  (iiurpfiia.     S<»iin.'  lime  attcrwanb  he  was 
attHtki-Ml  with  i-hi'uruatixni.  and  for  ihi'rt  he*  used  alkalies  fn^ely.     In  a  ?^hor 
tiiutt  tht'  [ilat-i'h  wIk'Iv  tin*  Mibcutant'tniM  inJi'diDUs  liad  bv<Mi  made,  and  whi< 
had  liillu'ii«*  rtmaiiuMi  t*ntiivly  quiowvnt,  be^ui  to  swell,  andabso*'wics  fornn."* 

»_>ld  inttumrnatory  induratiotin.  such  as  are  seen  about  bones  or  atiiculatioi 
whieli  liave  been  the  nuhjeets  oi'  disease.  oOen  take  on  thin  form  of  t^uppui 
tion.     This  eonvsponds  in  part  to  Mr.  Panel's  residuaf  abscesH,  and  is  one 
nature's  methods  of  gettin»^  rid  of  the  thiekonini^. 

Tuhereulous  aliseess  is  slow  in  its  development  and  progrew*.  It  in  i]uii 
common  to  eee  such  collections  after  months  attain  a  considerable  size,  ni 
then  for  a  long  time  remain  uuchaugud.  1  can  recall  caaeH  which  reiuatiK 
without  opening  for  two  years. 

The  symptoms  of  chronic  abscess  arc  peculiar.  They  aru  not  at  all  demon- 
straiivc.  '1  he  disease  may  arise  so  insidiously,  and  with  so  little  in<H>nvonience 
ihnt  its  prest'iue  will  not  even  be  suspected.  It  is  no  uncommon  oceurren< 
to  meet  with  eases  of  himliar  abscess  which  have  been  treated  for  lumbai 
the  patient  realizing  nothin:^  more  than  some  tineasincss,  stitfncss.  or  sli^h^ 
puiri  ill  the  baek.  When  the  swellini;  becomes  visible  it  ic  not  red  or  inflaUied, 
Lul  nithei-  is  blanched  or  piile;  the  sensibility  is  trifling;  it  may  be  handhni 
even  nidely  without  f»ain  ;  the  tempt'niture  is  not  exalted, — whence  the  term 
"cold  jihseess"  of  the  <fenii:ins.  It  has  little  tendency  to  point;  the  absence 
of  ueure  iritluii*iiiatioii  atid  ihei^n-at  Thickness  of  the  sac  are  Conditions  whiih 
aiv  uiiravomfdi-  to  this,  and  when  sueh  a  result  does  oecur  it  is  preceded  by  a 
dark  or  brown  rather  Ihjin  a  searlel  t-olor.  There  is  little  if  any  ledema.  and 
the  intej^ument.  which  before  was  nutvahle  over  the  sac,  becomes  adherent  to 
its  surface.  Chronic  abscesses  arc  remurkable.  aju^ain.  for  the  euonnous  bulk 
which  they  frequently  attain,  or,  what  is  equivalent  to  this,  the  amount  of  pui  ' 
which  they  contain  without  bi»comiug  acuniinat^Mi.  I  have  removed  tifteaj^^ 
pints  from  such  an  abscess.  ^^| 

The  contents  of  ehroriic  abscesses  are  peculiar.     The  matter  may  be  thin^^ 
whey-like,  but  generally  is  more  consistent,  of  a  yellowish  color,  containing 
many  cheosy-lookinp;  masses  and  often  shreds  of  necrosed   tissue.     Tfae^^H 
cheesy  or  caseous  musses  contain  the  pathogenic  essence  of  the  disease,  an^^f 
like  similar  <leposits   in  lung-tubercle.  h?veal.  on  being  subjected  to  prope^^ 
examination,  a  ]>cculiar  bacillus      This  eascons  material,  when  exposed  to  the 
air  with  its  pyogenic  organisms.  bocHfmes  exceedingly  dangerous.     Unless  ia 
close  proximity  to  the  bowt^l,  or  where  there  is  bime  disease  or  considerable 
structural  debris.  thei*o  is  not  much  otior.     When  the  pus  is  subjecttHl  to  a 
microscopical   examination   it   will   be  fotirid   much  changed,  its  eorpuseles 
blighted  and  broken   up  by  chemical  and  other  agencies,  an  abundance  of 
grjinular  or  molecular  particles  Moating  in  the  liquid,  together  with  nuiueroi 
crystals  of  eholesterin,  the  ])ro<lu4't  of  iat  nieljunorphosis. 

The  encapsulating  wall  of  a  cold  abscess  differs  only  in  thicknCBa,  strengt! 
and  devehqunenl  from  that  present  in  the  acute  form  of  the  disease.     Much  of 
the  inrinmmatory  transudation  is  organiRcd  into  connective  tissue.  s«t  that  ihti 
wall  becomes  a  libn)us  sac  sometinu?s  of  givat  thickness.     It  is  permeated 
blood-vessels,  and  l>v  the  older  writei*s  was  supposed  to  be  eiuluwed  with 

i)Ower  of  secreting  pus. — whence  the  origin  of  the  name"  pyogenic"  mendjriine. 
ts  ibrmation  is  a  wry  slow  prt>cesK.  for  two  reasons,  vix.,  the  chriuiie  fanu  of 
inflammation  present  and  the  smalt  amount  of  connective  tissue,    ll  iit>eii  util- 
izes pre-existing  sliniettin's.  f:ishiouin|r  them  into  :i  wall  or  sac,  as  may  be  -et 
in  the  iliae  and  ps(»as  abscess,  in  which  the  strong  sheaths  of  these  musrU 
eonwiitute  a  pari  of  the  ciiclosinif  membnine.     The  exterior  of  this  wall  oral 
is  irregular,  bristling  with  pmlongations  which  interpenetrate  the  surrouiidii^ 
parta,  while  the  intt^rior  htis  a  villous  or  granular  appeaninco,  the  eminoni 
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oatiMini;  of  loops  of  blood-voHsels  buHed  in  transuilution  corpiincle^,  and 
ftvqiiruHy  oovt*tv<I  with  flucHv  HuUi't*.  Tlic'(*e  ves.-iel?*  arc  the  nourt-e  f»r  tho 
|(f(j<vti-vii'H  which  Ibrm  thi.*  (tii.s  ol'  the  ubseetis,  the  t'oniioctive  tissue,  at  leust 
i]i>*irrru)  l(K.'ftliiies.  pluyiiiju  u  very  Hubordiimiu  purt  in  itn  production, 

A  |inK'ii'-al  potttt  of  mitno  impi)rtunco  connected  with  the  »tuc  of  a  cold 
i^rv«Mjt,  iii  the  ditticulty  in  Home  iiiKtunceB  of  recognizing  fluctuation:  this 
t«tiu('  It)  it»  ^(reut  thicknesit,  and  the  ditficulty  is  increused  xi  there  he  only  a 
iDinll  amount  of  pus  prenent. 

Mira^iiinnlly  the  wall  of  n  chronic  abseesB  is  constricted  at  one  or  ntore 
points  ijivini^  risic  to  a  vuriely  called  niultilocular,  tl»e  eonslrictioni*  hetweeu 
lUIiM-uii  hein;^  dettirininod  by  uny'ieldiiig  conncctiouH  of  overlying  tiaticite  or 
Ar»tnicturcH. 

foxsTiTi  TioNAi,  Symi*tom8. — These,  like  the  loi'ul  ones,  at  tiiNt  attract  but 
litlicnoticc  The  sur^^eon  will,  however.  detc(t  a  (*teady  li>s:*of  rtesh.  increased 
AM'niiji,]!  refl  Hp<>t  on  the  check,  an  unnatural  hluinh-white  state  of  the  Hcle- 
irticco»t  of  the  eye.  iliniininhed  stix'ntrth.  a  frYH|uont  jjuIhc,  and  towards  even- 
ift^nnolovation  of  tcnipernttire,  drj'  condition  of  the  nkin,  with  burning  palms 
of  ihc  liftii'N  and  Holt's  of  the  feet,  succeeded  by  [KM>piration  and  Honietiniea 
diarrbiiii,  with  freo  deposii.s  of  urates  in  the  urine.  Thene  symptoms  Ix^corae 
Ifrtatly  intensiried  when  the  absooHs  is  opened,  and  complete  the  picture  of 
li«tiffover.  unless  1  he  evacuation  is  c*)ndnctc<l  under  strict  antineptic  inotho<l8. 
Th<  (|(ji|jnfMi»  of  chronic  almcesft  has  been  treated  of  under  the  head  of  sup- 
immiinu  in  ^^'uenil. 

I'mo^osis. — To  forecjist  the  future  of  u  caso  of  chronic  abscess  is  not  always 
wieii^yia>4«.  The  consideration.-*  which  are  to  i^uide  the  surgeon  in  forming 
at-  to  the  prtthable  issue  of  a  <^ivon  case  are  the  age  and  constitution 

'"  ',  the  location  and  si/.e  of  the  accumulation,  and  the  structure 

oivc4.  The  youth  p<jK«es(*ee  a  greater  cajmcity  of  vital  rei^istance  than 
the  child  or  the  oi»l  man.  When  of  large  size,  the  excessive  dnift  upon 
tb«» blood,  and  the  con«lituli«mal  disturbance  incident  to  the  opening  of  the 
ilwfCH,  tire  prone  to  wear  out  the  patient  thnmgh  ^heer  exhaustion.  Should 
llit»|iitient  have  been  re«Juced  by  disease  Udoi-e  the  tx-currence  of  the  abscess, 
kiNchaAces  of  recovery  are  diminished  :  or  should  there  he  a  latent  predisposi- 
"*  to luherculosis,  it  may  be  rendeivd  active  by  the  suppuration  and  rapidly 
ly  life.  The  locations  in  which  such  abscesses  are  attended  with  special 
diueor  are  vrtthin  the  pelvis,  mediastinum,  front  of  the  ceiTical  vertebra',  and 
i>«k;  they  may  i>pen  intj>  the  bladder  or  trachea,  or  even  form  attachments 
tovcBMfls.  the  o|K^ning  of  which  by  ulceration  may  be  followed  by  fatal  hemor- 
rW*  The  pre»t"iun*  of  these  abscesses  is  sometimes  sntticient  to  obliterate 
bUiii  V(j«o*«|j*,  or  cause  a  defensive  thickening  of  their  external  coat.  When 
r*»lle4'tion  is  |»nMluced  by  bone  disease,  age  exei-eiscs  an  all-conlndling  in- 
•*»•  iti  itur  pmirmwis.  Intlammalion  <»f  the  spine,  hip.  and  knee  in  chilai*en, 
"•^'i  ''rally  give  rise  to  abscess,  if  early  taken  in  hand  admits  of  a 

lll^  iirt'  of  I'ureft.  whilst  similar  atl'ections  in  the  adult  and  aged  tend 

t'JaUliil  ivJ  ininution. 

Ahi»cew*e(«  of  lymphatic  glands,  while  they  are  generally  verj'  slow  in  their 
fcm«iti(jri.  are  not  usnally  dangerous,  imr  are  those  which  form  in  the  Kubeu- 
tifli^us  Cellular  tissue.  pn>vided  they  are  not  the  mMpience  of  bone  diseiiso. 

TwuTMKNT. — Until  a  companilively  recent  period  it  was  I  he  practice, 
in  ibe  trvatrncnt  of  tnln»rculous  abscess,  to  obsei*\*e  a  masterly  inactivity, 
tnd  it  lA  o(\en  said  at  the  present  time  that  the  prtjfession  has  followed  loo 
Mir.-IN-  fi,(,  leaching^  of  the  older  surgeons.  In  the  absence  of  that  knowl- 
T^liicb  we  are  indebted  to  Kister.  the  old  treatment  was  not  nn- 
i-^-.n.ii.ir.  Now.  however,  that  wo  have  come  to  understand  the  ivlation 
^of  ««jppuni(iifii  lo  pyogL-nic  (trijanisms.  the  management  of  tuberculous  or 
■  b»*.H  no!  materially  diller  f[*om  that  proper  to  the  acnte  form  of 
It  ii  true  tlic  conlentsof  a  cold  jibscess.  when  small  inaniounl, 
I  Such  a  disposition  of  the  purulent  nuiterial  often  occurs 
.      .iAii  of  the  spine,  and  consequently  it  is  proper  not  Lo  act 
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precipitately,  but  to  allow  a  short  time  to  elapse  before  interferinjj.     \Vbi*n, 
nowever,  the  swtlUng  ntoariily  goes  on  incrcuBinjLf,  the  nuoiier  t»jM.'ratkni  is  tloue 
the  better.     Supptwiiii;  that  tfif  admission  of  air  was  the  cause  of  all  tlio 
hectic  symptoms  tolhiwimj  tlic  «Hsc'hnri;i?  nf  ther*e  absecsscK.  the  older 
geooH  duviiiicii  ditlciviil  plans  to  uccumplish  the  evacuation  and  at  the  mii 
time  excUuJe  tht-  aiinuHphero.     The  method  of  Ahernothy  wa,-»  to  enter  t| 
absceatt  by  an  intlii*ect  inuision. — that  ih,  by  drawing  the  tsktn  to  one  6.U 
and  ]>ushing  a  Hhurp-pninted  laf4t»jury  into  the  sac.     After  the  pun  escaj 
the  skin  wan  allowed  to  rcsunit?  it.s  natural  powitiou:  the  two  openings,  tl 
in  the  integument  and  thai  in   Ihe  nac.  rlid  not  correwpund,  thus  preventin*|f 
the  access  of  air.     With  th.j  sanie  end  in  view,  the  aspirator  is  olten  employe<i  . 
Several  furma  of  thiw  ingenious  inntrunient  are  in  u>e.     That  of  Dieulafov 
(Fig.  Itii))  or  some  of  its  m<Mlificali<)ns  are  in  common  urc.     The  iustruuK 
consists   of   an   exhausting  glass    syringe,   with    two 
pieces  of  gnm  tubing,  one  of  which  tits  on  the  nozzle 
at  the  lower  end  of  the  syringe,  and  to  which  a  tn)car 
16  attached,  and  the  other  to  a  side-nozzle  designed  to 
caiTV  <)tf  the  aspirated  lUiid,     A  valve  in  the  first  noz- 
zle shuts  off  or  ijpetis  com nuif deal  ion  with  the  uhsccHa. 
The  needle,  or  trocar,  is  lu  \k'  plujiged  iu(o  the  swell- 
ing, the  valve  opened,  and  the  ]»ision  drawn  nji;  ihis 
has  the  ettect  of  sucking  into  ihe  syringe  iho  |na'uleut 
fluid;   the  stopcoek   it*  next  turned  sons   to  clone  the 
communication  with  the  trocar,  and  as  the  piston  is 
forced  down  the  pus  passes  through  the  side-nozzle  and 
18  conveyed   through  tlie  aiTaeheil  tube  into  a  vessel 
containing  water.     This  instrument  isan  improvement 
on  the  American  syringe  of  Huwilitch. 

An  apparatus  in  several  respects  stiperior  to  this  is 
that  of  l^otain  (Fig.  170).     It  consists  of  a  strong  wide-mouthed  glass  jl 
with  a  closely-titting  gum  stopper  perforated  hy  two  tubes  each  tiaving  a 
stopcock.     To  one  of  these  is  attached  a  rubber  ht»se,  the  free  end  of  which 

is   (H)nslructed    so    as    to 
Fio.  170.  articidato  with  a  canula. 

through  which  nins  a  tro- 
car; the  other  admits  tho 
nozzle  of  an  air-pump. 
When  used,  the  exhaust- 
ing syringe  is  conneeted 
with  its  tube  and  the  air 
renujvcil  from  the  bottle, 
leaving  a  vacuunu  which 
is  maintained  by  closing 
the  cock  it.  The  cannla 
armed  with  a  tnxar  is, 
plunged  into  the  abscess, 
after  which  the  latter  is 
wit  intra wn  until  it«  ex- 
tii'mity  is  iW^e  from  the 
stopcock  6,  which  is  im- 
Aipimuir  or  p..uin.  mediately  turned   to  jiro- 

vent  the  ingress  of  air 
The  stopcock  r.  next  to  the  bottlo,  being  now  opened,  the  nmtter  rushes  into 
the  vacuum.  One  of  the  givat  advantages  of  this  instrument  is  that  it 
PDceiveH  unpleasant  odors  as  well  as  the  pus. 

Tlie  prn]>er  coui-se  to  adopt  in  dealing  with  cold  abscess  is  to  make  a  dirucl 
openinj;  into  the   sac  witii   the   urditiary  bistoury,  observing  at   the  sar" 
time  the  most  rigid  adherence  to  atitisepsis, — having  the  skin  thorough] 
cleansed  by  first  scrubbing  with  alcohol  and  aft-erwards  washing  with  bid  ' 
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of  m^rcun*  lotion.  Tho  bietoiiiy  und  ull  (ho  inatrumentH  UHod  in  the 
upentlio"  niu:»t  In*  |)lacv<l  in  the  Imth  of  carht^Iir  uci<l.  ami  !lu»  hnniU  of  the 
«T)^)n  ^^bjLM'tAHi  to  the  tisiml  ckninsiii»r  jn-nro^s.  Attor  the*  o})oniri.i;  if*  iim*le 
tho  wijion  of  openiiiou  ^houlil  ho  kopl  aseptir  uiiher  by  ihc  fariioUc  acid 
ipTiy  ur  hy  irri^utioti  uiili  the  iMuhloride  soUition.  At  one  lime  it  was  the 
pncticv  to  rt»in<>V4'  Iho  tu-rumulalion  hy  instahnciits,  with  sevenil  days'  in- 

fftl  bt'twevii.  This  (M)urso  is  entirely  iiiiMeeoftsary.  The  oontontH  having 
runiMved.  a  lari;e-Hi/AHl  riihher  drainage-tube  in  intnxiuced  into  llie  f*ac, 

)d  ilitf  latter  thoroujfhiy  washed  out  with  the  hiehloride  of  n\erc-ury  lotion 
thnurn  in  through  the  drain-tube.  In  some  tuberculous  abscesses  where  a 
lar  ire  of  the  interior  is  made,  it  is  a  wise  precaution  to  curette  the 

i:  of  the  sac  in  order  to  remove  every  particle  of  the  caseous  ma- 

(4tml.  wUich.  shoidd  it  happen  to  enter  the  system,  is  liable  to  produce  tuber- 
nili»i»  t'lsewhere.  The  external  div.ssint;  must  be  the  ordinary  antisepiicr 
ofto 'if  lArholated  or  ■sublimated  «;auze,  salieylized  absorbent  cotton,  and  ciir- 
Miirrl  nillurw.  At  each  subsequent  dressing,  whicli  requires  to  be  ivpealed 
wbtn  «itilo<l  with  the  distharireK, — probably  once  in  frf»m  two  to  six  <lays. — 
the  wnn*  nttenlion  to  details  is  to  he  obsened  as  at  the  beRinnin^;  alwuyn 
«a»hirieoui  the  ahsoefw-cavity  throuj^h  the  drain-iuhe  with  either  the  carl)o- 
lii*.lorlhe  bichloritie  solution.  In  this  way,  the  inteii»>rof  the  .s;u'  being 
kept  (H)nstantly  drained,  its  walls  contract,  and.  tinally*  that  which  at  tirsb 
a  larg^?  cavity  becomes  converted  into  a  narrow  tubular  canal,  furnishing 
u  i^mnll  granulation  surface  for  the  production  of  pus. 

Of  course,  in  all  coM  abscesses  whore  it  is  possible  lo  ^ain  access  to  the 
tatisf,  the  removal  of  the  latter  takes  pi>3cedence  of  every  other  measure,  or 
It  leant  must  bt*  otlVcted  us  soon  after  the  evacuation  of  the  pus  as  possible. 

Tlui'onstitulional  treatment  now  becomes  of  ijrcat  moment.  The  strength 
suHtained  by  a  liberal  diet,  a  reas<»nable  amount  of  stimulants,  and 
__  of  t4>nici*.  such  as  quinine,  tincture  of  the  chloride  of  iron,  infusion 
^Ite&titD  or  quassia,  with  mineral  acidg,  as  the  nitric,  sulphuric,  or  nitro- 
muriiiic. 

roH-livcr  oil  constitutes  a  valuable  reme^ly  in  such  cases,  especially'  when 
tbeyirc  attended  with  lohs  of  tlenh.  To  relieve  pain  and  procure  rest,  opium 
intwru*!  of  it»  fonus  is  indicated;  and  exercisei  in  the  open  air,  whenever  the 
strength  of  the  patient  permits,  must  not  be  neglected. 
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rhenition  ia  a  result  of  inflammation,  both  of  the  acute  and  of  the  ehronio 
nrietv:  nK»«t  frequently  of  the  latter.  It  in  the  dostnielion  of  a  part  by 
woill  InMalnients;  that  is,  molecular  death  instead  of  death  in  mass.  In  other 
*•  ;  ation  is  mortification  on  a  minute  scale. 

1  vtxisis  under  two  torms.  the  upen  and  the  concealed,     The  first 
1  presents  various  dcjrrees  as  to  depth.     It  may  only  involve  the 
II'  .  '-r  of  H  tissue,  as  that  of  the  «kin  or  mucous  membrane,  when  it 

*fciiilw*i  an  ithntxton  *>r  c.rcoriation.  such  as  is  -seen  in  lachrynml  iibstruction, 
»herit  ihi'  lean*  run  over  the  eyelid  upon  the  cheek  ;  or  where  the  skin  of  the 
tlii<li  and  that  of  the  abdomen  come  in  contact  at  the  fold  of  the  gn)in .  or 
»bHi  the  vai^ina  is  subjected  to  acrid  <iischar^cs  fitini  the  uterus.  When 
it  invulvit!*  the  entire  thickness  of  the  skin,  or  mucous  membrane,  with  or 
■itboat  the  subjacent  tissues,  it  is  ctunmonly  called  an  ulcer. 

Tbr  concealed  variety,  sometimes  called  ulcerative  absorption,  includes  that 
ififlAmnmliir^'  destruction  of  tissue  which  ^oes  on  in  internal  organs,  as  the 
'lUipi.  Ii\*cr,  and  kidneys,  or  in  the  b4)dies  of  the  vertebnp.    It  does  not  neces- 

«^'* iinicate  with  the  surface  of  the  body;  though  this  may  occur  asa 

•►  -nit  by  the  formation  of  an  abscess,  leaving  a  sinus,  or  fistulous 

tttui  i>  iiilo  no  tissue  can  be  said  to  be  entirel}*  exemjit  from  ulceration. 
•Te  the  hair  and  nails,  there  are  certain  ones  which  are  much  less  disposed 
to  bee«>me  affected  than  othei'*^.  Among  these  may  be  enumerated  ai^ries, 
muHt-les.  tcudous ;  also  the  heart,  brain,  and  salivary  glands. 
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('ArsEs. — TlicBe  are  predigposing  and  excifiixg.  The  prodisposing  oniitHw,  ii 
general,  nre  all  such  i\a  impair  the  nutrition  of  a  pari.  1.  The  rpinlily  of  the* 
blood  may  ^ive  rise  to  ulcunition.  Instaiifc'H  ol'  thi»  aiv  Hetsn  in  lh<»ae  iileer- 
arions  which  soofton  follow  typhoid  :ind  s<arlL't  Ww^.v  ;  in  those  which  jtneif* 
the  introdiu-tion  of  uertain  poisonous  niatttTM  into  the  t'ir<.-ulati<tn.  eausin^.  fi 
example,  Hmall]iox  and  HVphilJH;  and  in  those  eruptions  wliieh  so  often  appe; 
u[>on  the  body  (tf  inlernes  who  have  been  loni^  under  the  iiiHuenee  of  a  h< 
pital  atnioNphere.  or  wliieli  <levelop  on  thv  pi'iT4onr>  olhtudents  who  havi.'  been 
much  occupied  with  ihc  dnlie;^  of  the  diHseciin^-roiMU.  Tender  the  sanu*  head 
may  l*e  placed  the  inuUittifiJTmuH  ulceralions  foun<l  :inn>ntr  the  |M)orand  indi- 
gent classeB  of  a  city  population,  who.  from  bud  air.  insutlieient  sunlight,  am 
seanty  or  itnproper  food,  are  under  the  inosi  unfavorable  hygienic  conditioi 
In  all  »ueli  subjects  the  blood  is  ho  niodiHcd  as  to  be  unsuiled  to  the  demani 
of  the  tissues.  2.  The  amount  of  blood  and  the  nite  of  oireuhition  in  a  pan 
are  fruitful  predisposing  causes.  I'ndor  thi^  head  are  to  Ik-  recognized  two 
very  *»]t|iosiU'  conditions, — loo  givat.  and  too  small,  a  supply.  When  a  part 
is  inundated  wirh  lilood  and  trniisudation.  as  in  acute  intlainntation.  there  ^^h 
always  danger  of  textunil  necrosis  and  consrqneiit  ulceration  from  capillafj^H 
compression.  I'mler  such  circnmstnnccf*  the  desTniciion  may  be  both  ra]>i(^^ 
and  extensive,  as  in  phageda'na.  Aji  ordinary  sott  chancre,  rubbed  bv  the 
clothing,  may  suddeidy  bectjuie  red,  swollen,  and  jjaintul.  and  in  a  few  hours 
a  large  portion  of  the  glans  penis  be  destroyed.  When  the  otiier  extreme 
exists,  namely,  too  small  an  amount  of  blood,  the  parts  die  from  inanition, — 
are  starved  to  death.  Such  a  condition  may  result  from  defective  motor  power 
in  the  heart,  ihe  blood  not  being  driven  to  the  tissues  in  surticieni  quantity 
t<i  supply  their  demands.  It  may  also  result  frorn  organic  change  in  Ihe 
walb  of  the  vesaels,  as  in  athenmia,  from  emholic  plugging  ot'  the  vascular 
canals,  Inmi  pressure  on  their  walls  by  morbid  growths,  or  even  from  the 
weight  of  the  body,  as  ia  often  witnessed  in  cases  of  bed-sores.  The  rate  or 
activity  of  the  eii'culation  constitutes  another  important  factor.  When  the 
blood  lingers  in  a  part. — either  from  exuessive  dilatation  of  the  vessels,  from 
venous  obstruction,  orsiniply  fi'oni  gravity, — loaded  as  it  must  be  with  the 
products  of  textunil  change,  it  ceases  to  answer  ihe  wants  of  the  tissuw.  and 
becomes  inimical  to  their  life.  It  is  in  this  way  that  structures  which  have 
been  the  subject.s  of  rL^peated  attacks  of  acute  intlammalion,  or  of  chronic^ 
inflanunation.  are  juone  (o  nluurution.  These  facts  explain  the  liability  " 
varicose  and  pai-alyxoil  limbs  to  8ut1'er  in  this  manner.  3.  Structui^al  j>cc 
iiarities  pi-edisjiose  to  ulceration.  Thus,  cicatrices,  whether  in  the  soft  parts 
or  in  bone, — their  vitality  heing  low, — under  certain  conditions  of  the  bhMwl 
Auch  as  exist  in  scurvy  and  other  diseases,  readily  take  on  ulceration. 

ExciTiNo  Cai  sKs. — These  comprise  all  those  which  are  inwnediately  eui 
cerne<i  in  pinn-oking  inflammation,  among  which  may  bt»  cnnmerate<l  wound.s. 
bruises,  and  extremes  of  temperature  ;  irritants  of  various  kindl^  as  caustii 
and  poisons,  also  those  of  smallpox,  syphilis,  and  glandeni. 

The  fact  that  local  ulceration  can  be  produced  by  the  application  of  ai 
animal  poison  to  the  body,  and  that  such  an  ulcer,  when  formed,  is  capable 
of  reproducing  itself  by  inoculation,  has  furnished  the  basis  for  a  variety 
of  this  process,  called  specific,  in  contrnilistinction  to  what  is  calJetl  common 
ulceration. 

Patiioloov. — Whether  the  ulceration  consists  in  a  simple  abrasion,  or 
volves  the  subjacent   parts,  we  have  the  usual  procession  of  inflammaloi 
phenomena,  namely,  iucivased  vascularity,  manifested  by  imiisual  ivdnos^ 
intiltmtion  of  tissue  by  the  transu<lation  <d'  serum,  lymph,  and  leuctx-yt^ 
giving  rise  to  swelling:  together  with  imdue  sensibility  and  warmth.    Whi 
the  action  invidvesonly  the  epithelium,  the  cells  are  rapidly  pushed  forward 
and  ejected  befoiv  thev  bccttme  flattened  and   hornv.  giving  to  the  surface 
a  raw  appearance.     Wden  a  greater  depth  id'  tissue  i-.  implicated,  as  in  ordi- 
nary ulceiu  the  papilla*  of  the  skin  become  enlarged  by  increase  of  thei] 
vascular  loojHi.  and  by  titu  liquid  and  cell  infiltration  of  their  connectil 
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ItJUm  Ite  intrrccUulnr  euKi<itnnc^  of  the  latter,  a^  a  oonAoquenco  of  tho 
bflAionution.  tin<ifri^*x>(*  softoniu;;,  by  whit-li  itn  corpundeR  i\\\^  hhcnited,  and 
tbeM.  toi^ither  with  tho  migrated  IeiKM)eytcH,  ^ivo  rise  to  sup|»iiratioii. 

In  thi*  way  the  involvod  tisHucs.  whatover  they  may  Vnj, — f|>itholial,  con- 
Befliw.  miiscuiar,  bone,  or  even  morbid  gmwlhs, — hceonie  diHSolved,  »o|>a- 
fitt»  into  particlea,  or  disiniegmlc  by  molec-uies.  leaving  an  open  sore  or 
alcvr  Ju»*t  here  we  reach  a  point  which  di«play8  the  relation  between 
iiW>nitinn  and  gani^rene  They  aix*  identical  in  kind,  ditt'erin^  only  in  ihe 
UDifUiit  of  tiAAue  involved  at  one  time.  In  Loth  there  it»  a  ftlough  :  in  ulccrit- 
UtiQ  it  is  tjniv  in  particleh.  while  in  gan^ivne  it  connistH  ot*  a  niaH8  u\'  niHny 
flKiolM.  ^ir.  Pallet,  while  adniiltirk^  the  ^ouoi'hI  reHemblance  of  the  two 
pnMne0.  thinks  there  in  a  dit1bi*ence,  Htatin^  in  support  td*  Huch  distinction 
dill  a  patient  will  ^n  ahont  with  an  uIc^m*,  while  a  giin^^no  of  tho  aame 
dimcrtftiooft  vvonid  contine  him  to  bed. 

Amuhd  the  mar^^in  ofHUch  a  hmiv  tliere  will  be  Home  thickeniiii^.  produced 
bTinflummatory  cell  intill  ration,  which  intiltratj«»n  iM  concorne*!  b«ith  in  a 
Offensive  work  fwr  the  Hurntundiiiir  part**,  and  in  a  connlructive  one,  desii^ned 
W)  wpair  the  breucii  alivady  nmde.  It  is  the  presence  of  the  tii"Mi  which 
Jintsthe  extenni^m  of  un  ulcei-. 

Wbeii.  however,  the  fturniuiidini;  jiartn  do  ^ive  way,  and  the  uloer  enlarges, 
it  IB  not  by  ahrtorption,  or,  if  hm.  only  in  a  very  limited  deifree,  but  by  nnjfec- 
uUrtiecay  and  eject nient.  Thir*  decay  and  liquefaction  are  in  part  due,  an 
iia»  been  tthown  by  Mr.  Goiwlsir,*  to  tho  new  crowdR  of  cells  atti-acting  to 
tlurmselveH  (he  materials  whicli  should  gt*  to  the  nutrition  of  the  atlected 
tiwuos,  the  want  of  wliich  hanienH  their  dissolution. 

The  (iihcharge  wbicli  Howk  fpuni  an  ulcenited  surface  is  at  first  a  ihln,  yel- 
k>wiih  fluid,  ntten  containing  a  little  blotHi,  sometimes  mixed  with  shreds  of 
le.  and  called  it'hor.  This  is  a  kind  of  sewage  tonned  from  the  bU>od, 
d  part  uf  the  debris  of  the  decomposing  stnictures,  and  exercises 
«me  solvent  pi>wer  ov^iv  portionH  of  tho  dead  and  dying  fragments  of  tissue 
inftjiKltNl  within  the  boundaries  of  the  ulcer.  These  by  being  macerated  in 
thfl  fluiij  hiive  their  liquefaction  thereby  favored.  This  ichor  possesses  irri- 
J»lini»  pn»pertios.  and,  when  brought  in  contact  with  sound  parts,  excites 
immaiion  This  is  well  exemplified  in  the  red  and  excoriated  condition 
i«  nkin  sun-oundiug  an  open  cancer.  That  these  discharges  are  in  part 
■c  D1I  tVom  the  structures  affected  is  quite  evident  from  the  iviictions 
iicb  they  display  when  subjected  to  appropriate  tests.  Thus,  in  the  ulcer- 
•Utmof  bone  tho  presence  of  the  lime  suits  is  readily  delected  by  certiiin 
amcnil  wids. 

Wiiit  becomes  of  the  tissues,  the  absenco  of  which  creates  the  chasm  or 
Iwwl' Ruhstance  at  the  seat  of  ulcenition?  Tlie  answer  to  this  qucBtion 
»ill,  I  think.  Ik*  tairly  stated  when  it  is  said  that  they  disappear  in  two  ways, 
— p»rlly  by  absorption  and  partly  by  ejectment  in  the  disclmrges.  In  the 
*^««lfd  vanety.  unless  un  oj)ening  ix-cni'S,  it  is  altot;ether  by  absor|jtion. 
Kumnle-*  of  this  are  constantly  seen  in  those  ulcerations  which  are  con- 
*«W  with  tliseaseof  the  spine,  or  in  those  which  are  excited  b)' the  continued 
*t^lkcof  an  aneurism  against  the  vei-tebne;  to  such  the  term  ulconitive  ab- 
*'r}jtion  i.s  quite  appropriate.  In  these  cases  the  order  of  ivmoval  is,  tirst, 
'Neliquffaetion  of  the  organic  part  of  the  bone  tissue,  and  next,  such  com- 
pieif  Mution  <if  Ihe  inorganic  salts  as  to  admit  of  their  passage  into  the 
^jniphatie  antl  venous  trunks. 

Id  the  open  ulceration  the  removal  is  not  altogethcrby  ejectment,  although 
01  Uio  main  it  is  »o.  It  is  the  ahflorption  of  certain  products  of  decomposed 
'•'tie,  in  ihin  variety,  which  in  some  instances  poisons  the  system  iind  in 
'/liigfr  eit?H»«  provokes  intljimmalory  fever. 

When  utceiTition  is  established  in  order  to  empty  an  abscess,  the  most 
iitvrx  t*our(ie   towanis  the  surface  is  taken,  unless  opposed   by  density  or 
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]*eHtstauce  of  tit^sue.     The  sensibility  of  a  part  in  u  state  of  ulceration  vat 

very  much,  dt*))otKlini;  i^reiitly  uprm   the  activitj*  oi'  tha  iw't?ompanying  il 
flammatiori.     ('oinm«»ti  l!il>invi*s  nro  seen  every  day  attendiu;;  to  their  «x'i 
imtions  with  exleiinive  iikvratiotiN  (mi  tlie  limbs,  without  oimiplaiiit  or  i^rcat 
ineoiivi^nu'nri',  wfiilr  in  oiIutk  ii  .sumll  niiro,  one  which  in  red,  hoi,  wwolleti  uiid 

faini'iil.  with  rjo  hiiiuII  ft^iHtitutioual  disorder,  will  contiiie  them  to  the  houw. 
n  the  tii'sl  tlie  iulhimiualitHi  is  i-hriMiie,  in  the  t*eef>nd  il  is  acute.  When  hiIii- 
ated  in  localities  where  much  motion  exists,  there  ih  usually  eonsiderahle  {kain 
present,  as  when  over  the  olecrancfn  procens  of  the  ulna  or  the  patella.  i>r 
over  muAelcs  like  the  hanistrin^H  and  ^aslroeneinii.  Int«8tinal  nk-enitionft 
otten  produce  extensive  destrnetion,  even  perforatinp  the  entire  thiekne^uf 
the  bowel,  as  oceiisioually  occurs  in  tlit?  ^Iau<ls  of  Peyer  in  typhoid  fever, 
and  yet  llie  patient  be  entirely  unconscious  of  pain.  Not  unfrequently  tlie 
pain  i}*  paroxysmal,  is  described  as  boring  or  ^nawini;,  and  comes  on  in  the 
eveninjj,  or  when  \hv  patient  ^etfi  warm  in  bed.  These  are  characterisrie  «»f 
the  ulcenilion  of  bone,  either  from  syphilitic  or  other  causes.  Sometime* 
the  sensibility  takes  flie  form  of  intense  itching,  especially  where  the  ulcern 
lion  is  situated  t>n  ibc  vulva,  anus,  scrotum,  or  inside  of  the  thighs,  and  ?«( 
intense  nitty  this  be  as  almost  to  drive  the  unfortunate  sutferer  to  the  vei^ 
of  insanity. 

LocATKiN. — Scarcely  any  portion  of  the  body  can  claim  exemption  from 
ulcenition,  es|iecially  if  the  cause  be  of  a  specitio  orif^in;  but  the  lower  ex- 
tremity, ]ifirticularly  below  the  knee,  is  the  pari  most  commonly  attacked  by 
the  disease.  In  this  hicalily  it  is  j^enenilly  contined  to  a  limited  portion  of 
the  liiiib, — namely,  above  the  malleoli  oral  ihe  lower  third  of  the  subcutane- 
ous part  of  the  tibia.  The  election  of  this  region  is  due  to  several  causes, 
which  will  be  noticed  when  treating  of  ulcei*s. 

AoK  AND  Social  Condition. — Common  ulceration  is  a  disease  of  middle  nnd 
advanced  life,  and  is  met  with  most  commonly  umon^  the  poor  and  indiic«^'nt. 
simply  because  in  these  we  have  t<M>  often  u  conibinatiun  uf  couditiiuis.  such  w 
exposure,  defective  diet,  aiul  itulitferunce  to  hyijienic  measures,  which  favar 
inflammatory  attacks.  When  the  disrase  is  nift  with  in  the  young,  it  is 
to  specific  causes,  such  as  scnd'uta  or  inheritetl  Hy[di]lis. 

Thk  Work  of  Hepair. — After  the  intlammalory  new  formation  in  a  pnrt, 
and  its  consequent  destruction,  we  have  the  molecular  sepunition  or  detach- 
ment takini^jiluce  in  the  form  of  a  slou;j;h  saturatud  with  ichor.  This  slough, 
which  gives  t*)  the  ulcerated  surface  a  grayish  appearance,  is  finally  dissolved 
or  washerl  out  in  the  ilischarges.  The  disf'harti;e  or  ichor,  which  was  of  a  sani- 
OUB  chai-ttcler.  greatly  diminishes  in  quantity.  A  new  transudation  of  cella 
and  tibriuous  lymph  takes  place  into  the  surrounding  living  tissues;  the  ichor 
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to  c  ihnwlfig  thickened  edge*  uf  nlctr ;  tt,  tht  ti)>[H?nr()nhle<l  pkpiltai  beneath  the  titiea  aarf»M.— 
Tnm  Billroth,  aftor  Fonter 


is  replaced  by  a  more  consistent,  yellowish  discharge,  which  is  pus;  thecin-ui 
ference  of  the  ulcerated  part  becomes  a  little  tumid  fi-om  inflammatory  infil- 
tration, which  diminishes  outwardly.     (  Fig.  171.)     Into  the  midst  of  the  n 
coll  formation  sbtHjt  myriads  of  vascular  loop**,  projected  from  the  oont 
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Lo<)pa  of  blood-fiiMeU  flnrnmD(l«d  with  c«1U 
«n<l  tiii'ivi'Daliur  •iitwiAiicr,  cnnstUattotsgmitii- 
lAtiun-lUMait. 


MtfHKlfl:  esnh  eonvolution  of  a  veHsei  gathers  about  itself  a  colony  of 
cclKaml  ^ives  to  the?  entire  Hurface  uf  the  ulcer  the  appearance*  of  numerous 
rtJ  point.-*  closely  masked  toKfllier.  each  of  which  constitutes  &  grunuhihon^ 
tod  indiente*  the  vaseuhir  (iistriein  of  the  nutunil  tissue.  A  irranulution 
Mrtjswln,  therefore,  of  a  ifMip  of  blooU-vCHsela,  a  crowd  of  migrated  leucocytes, 
ittdfibrinouft  lymph.  (Ki;f.  172.)  Out  of  this  Kranulatiori-lisaue  the  chasm 
i»t«l»e  tilled  ;  without  it  repair  is  impossible. 

Tlif  p<i^es  of  the  ulcer  soon  lose  their  abrupt  detinitioii.  and  boeome 
jpDDiii.Hi.  or  decline  gradually  towards  the 
j^tfitn.'.  The  continued  proliferation  of  this 
new  Ibrmation  tinaily  fills  the  chasm,  not 
WriMnir  to  the  level  of  the  Kurnmnding 
win  but  hy  the  rlescenl  of  the  latter  fr*mi 
thtivmovai  of  the  inHltrarion  and  by  con- 
trwiion  to  the  level  of  the  •rranuhitions. 
The nlcpr  contracts  by  a  shortenin;^  of  ils 
Ibmuis  tissue  and  by  the  deep  layer  of 
ccltbot'ominij  developed  into  rudimentary 
<wm«aive-liA.*ue  filaments  unitetl  together 
hj  intermediate  tibnnous  material,  while 
nanyof  the  more  superficial  colls  are  con- 
TMi«d  into  pus-corpuscles,  and  are  seen 
•dbohiijr  to  the  surface  of  the  ulcer  as  a 
yellowiiib  fluid.  As  the  ulcerated  part  be- 
twnc*  tilled  by  this  new  formation,  the 
poinnnl  or  granular  appearance  will  be 
lew  noticeable,  in  coni»e<juenceof  the  union 
'•r  contiijii'^us  t;ranulations. 

Tho  importance  of  those  interesting  bodies  entitles  them  to  a  somewhat 
raurt'  detailed  notice.  I  have  naid  that  granulations  consist  of  convoluted 
loopL,  (if  oaiiillHi'v  til(HK!-vcK^elH,  arteries,  ami  vt-ius.  urnbedded  in  tho  nild^t  of 
MmMl.  nucleated,  mijrnUed  leuctx-ytcs  and  tibrioons  lymph.  It  is  necessary 
fiTiheir  pniduction  that  the  acute  inHHmmation  sliall  have  subsiiied.  They 
Tan*  in  sixe  frutn  that  of  a  millet-  to  that  of  a  nuiHtai*d-soed.  When  healthy 
riiKV  present  a  l»eautinjl  florid  hue,  the  walls  of  their  vessels  being  exceed- 
inely  delicate,  and  often  give  way,  pouring  out  bl»><id.  wht-n  riulely  lonehed. 
Tkuy  are  not  known  to  post^ess  either  ncr\'e8  or  lymphatics,  alliiough  en- 
tlow^)  with  both  sensation  and  absorption,  ns  proved  uy  the  fact  that  the 
palicni  feels  when  ihey  are  touched,  and  that  the  application  of  morphia  or 
tivnic  vrill  be  followed  by  narcosis  or  poisoning.  Their  sensibility  nmy  bo 
due  Uj  their  relation  with  the  non'cs  of  the  contiguous  lisHue.  like  that  of 
tfceU-^ih  or  of  the  long,  stiff  haii>*  about  the  mouths  of  certain  animals,  and 
tktfir  power  of  absorption  may  be  through  the  venous  part  of  the  capillary 

Thty  are  not  confined  to  open  surfaces,  but  may  be  seen  in  the  interior  of 
'ti«(«iofi  joints  or  the  cavities  of  inflamed  bones.  While  they  gnnv  from  any 
"*tnicturv.  yet  the  Hubcuianeous  connective  tissue  furnishes  the  mt»si  congenial 
Jwlf'T  their  rapid  development.  Like  any  other  tissue,  they  are  liable  to 
rae  'lineftscd.  Sometimes  ihcy  grow  wiih  a  raidc  exuberance,  rising  above 
*kin  and  spri»adi«g  over  its  surface  like  a  mushroom,  constituting  the  so- 
^*i^\  "iiroud  flesh."  Sometimes  they  lose  their  charm'teristic  cijlor.  become 
pal*,  flabby,  cedematous.  and  devoid  of  sensibiliiy.  They  may  also  shrivel 
ttp.ii*«Mme  a  blue  color,  become  e-xquisitely  sensitive,  bleed  on  the  slightest 
t»'ucli  and  in  addition  are  frequently  covered  witli  dark  crusts  consist  nig  of 
ItliNNlaud  «terum-  To  the  educated  eye  of  the  sur^^etm  ihey  not  unfrequenlly 
<flirev  imfMirtaiit  information  of  im|»ending  trouble,  their  shrunken,  pale, 
■n<l  ary  opp^nirance  otten   ushering   in   an    attack  of  pyiemia  or  hospital 

thzation. — When  the  akin  and  grauulatiou-tissue  attain  the  same  level 
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the  8urfacu  of  the  latter  becomes  suiuotb,  glossy,  &nd  less  granular  by 
union  ofcdnliifuoiis  gninulutioiis,  the  chasm  contracts,  the  pus  diminisht':* 
qiiantily  ut  llm  place  of  jtinctui*t>  IkM  weeti  the  Hkiii  :inil  new  ftu-ination,  an<i  ivt 
thirt  |>oiut  a  (lelicato  red  iine  i^  Hceri,  tullowod  by  i\  thin  bine  Hhn.  whieh  ir 
nally  advances  towai-ds  the  centre;  this  is  the  t'ornuiiiim  nf  ihe  epidermis. 
new  rtltin.  and  couai«ls  in  the  IrunstDiTnation  of  the  round  cellsi  into  flat  r 
ThiH  eonstituies  the  pn>cess  of  ct'catrizntioti.  \\  be;^ins  ut  Ihe  circurafere 
and  in  doubtless  dolerinined  Ity  contaei  witli  tlie  old  skin,  the  influence  of 
which  is  evident  from  the  fael  that  ihe  farther  removed  fi-om  the  hitter  tbo 
Bh)wer  is  the  procoas  of  cicatrization.  There  is  no  evidence  that  cieairizati 
ever  takes  [>hiee  in  any  other  way-  The  su|)p05*itiori  that  islands  (»r  isola 
patches  <?f  epidermis  can  form  at  irreiruhu"  points  overa  ijranuiatiug  wirti 
independent  of  the  old  skin,  is  not  supported  by  any  well-established  t 
On  tbe  truth  of  this  statement  is  founded  the  practice  of  skin-grailing. 
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.Srtlob  tlir<m(!ti  till-  buH'f  ufa  fcriiiiuUliuic  ul(.i<f.  ■Itowitur  the  cvll-ctuogM  oii  tU  ■arftKw  tram 
Uir  p'liiu  <>r  LtcalrlNilliiit  liiHNnl :  <i,  ftirlare  of  ult'rrrnVf rr<l  with  |iUii;  b,  bvlitw  the  |tiw-rclli,  tlw 
Iniv  ^ruU(lliilli<r)-li«mi)(>,  roiiilatltig  •>(  rrU*  kU'I  I'iu|«  uT  TcMi-la  ;  r,  rltr«[mt  tvlU,  ■MUQiing  ciilliill* 
fiirnu  iMi  tlii'kr  «!■>  !••  ('iirtii<'<-tl«(*  tluui'.  «,  t>)tllht-lliil  funimtiuit,  ur  rirstriealluu  tirgiin  ;  /,  t-flU 
twglnniiii;  Ut  t«h«  oit  iipitlKilUI  funtia ;  autl  <^  c«ll«  In  a  coitdlllun  prvlliuluarj  to  epithvlUI  Itmn*- 
foriDAiloa.— Ftum  Rlt»tli1elM*li. 


The  Hurfaco  of  an  ulcer  just  commoncini;:  to  cicatrize  will,  if  examined 
the  centre  to  the  circumference,  bo  found  to  present  vvell-niarked  distinctioi 
Farthest  iVoin  the  edges  will  be  seen  abundance  of  puH-cells ;  within  lhe( 
and  nearer  the  edge,  others  which  are  about  Ut  assume  epithelial  or  tiailem  _ 
forms  ;  Hiill  farther  in.  cells  wbieb  lire  in  an  advanced  stage  of  imnsition  tV»ro 
riiund  to  Hut  or  epithelial  cells  ;  and  at  the  bordei*s  of  the  ulcer,  epithelial  celU 
fullv  deveh>ped.     (See  Fig.  173.)  ^M 

VVhile  the  cicatrizatiort  is  going  forward,  the  underlying  granubLtions  u^l 
dergff  important  changes.     Many  <d*  the  cells  di»integrate  and  disappear  by 
absorption,  while  othei's  become  spindle-shaped.    This  change,  with  inc  simul- 
tAneouH  fibrillation  of  the  intercellular  or  tibrogenous  substance,  forms  conndo- 
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tiwtinioo.  When  tho  process  is  comploto  the  result  is  cixWiKXix  cicatrix.  At  fiwt 
thwi»qui(«>  rtvl.  I>ul  UH  tiino  advances  it  bcroruo»  jKilcr.  in  coiiHfqia'nco  nf  Ihe 
wolmclion  »»f  the  udjacont  c-oniioctiw  tinsuo  olilitomtiri;^  llie  f_>|yo(i-fhnnuel8 
urlravin^  tht*ni  ii?*  H<»lir|  tilanioul:*.  and  al  last,  a**  its  vaseulariiy  diiiiiiii^heis 
K  lMS'onu<*«  wkiiio,  |iroH^*nnn^  u  strikhii^  ooniniKt  with  tho  adjoining  skin,  so 
lUi  the  cicatrix  or  *cur  I'eniains  forever  vtf<ible.  Wondortul  an  the  ix-^tora- 
tiiia  w.  thu  new  tissue  vvhicli  rejilaeeH  the  lt>Ht  never  attains  the  [H*rleotioii  of 
thr  kilter.  It  i8  dryer  and  mure  denHe,  dt>c«  not  rM)saesji  hair,  haH  no  sudor- 
ifiTTuDi  ur  HobacooiiM  glands,  and  seems  never  to  lose  the  tendency  to  con- 
(miion.su  that  tVequently  through  thin  persiatont  property  tho  most  Berioutt 
tlvformities*  aiv  produced,  nuch  an  are  seen  alYer  burns  or  scalds,  ciiusin^ 
ei't^moii  of  tlie  eyelids  and  lips,  or  di*a\vin|ts  the  cliin  down  upon  the  breabt. 
Th* low  vitality  of  acicairiK  renders  it  lessfapalde  of  dcfeii'linj^  itself  a^ain^t 
rttiiorcxternaf  injury  or  morbid  conditions  oi'  the  >;eneral  system:  hence  a 
Itlili-  undue  pressure,  a  contusion,  or  an  attack  of  disease  in  vvhicit  the  blood 
hat)  b^n  vitiated,  will  suffice  to  provoke  itti  utceratiou  or  to  eikgrull  upou  il 
ikAtiiu^Ur  condition  known  an  keloid. 

ULCERS. 

After  ihi'  fnretcuing  observations  on  ulceration  the  subject  of  ulcers  may 
bi'  next  considered. 

Whftt  is  an  uJcer?  It  is  a  f^^ranuUuin^  surface  folU»wing  ulceration  or 
QortiticstioD. 


(.'UiwiricATioN. — Scarcely  any  two  writora  ai^ive  on  this  subject ;  and  to  at^ 
tentptHnythinjir  like  a  historical  enunteralion  of  the  various  divisions  adopted, 
frvoi  ihc  formidable  one«  of  Sir  Everard  Home.  Bunjamin  Bell,  and  Sir  Astley 
I'fxjiMfr  to  the  simple  one  of  Mr.  Syme,  wnuld  be  as  unproritablc  as  it  would 

oUriourt.    The  unnecessary  multiplication  '»f  varieties,  together  with  the 

brnjon*  r»*11neinents  which  some  authors  have  adopted,  jjives  such  u;i^intic 
pf' '  "  the  subject  that  students  are  apt  to  turn  aside  from  the  study 

til  in  despair  of  ever  beint^  able  to  mastor  the  tiusk. 

I  diRii  ilivide  all  ulcers  into  two  cla><se8. — loml  and  const ttutional.  Under 
thflu*!  of  loC4il  ulcvj*s  aiv  included  all  those  which  depend  for  tlieir  exist- 
on  external   or  U»cal  causes,  such  as  contusions,  cuts,  burns,  scalds, 

tot**  Veins  dejid  bone.  etc.  Under  the  head  of  constitutional  ulcers  ai'e 
'<t  all  such  as  owe  their  be^irinniui^  and  continuance  to  a  vice  of  the 

teml  fly«tiein.  a  dyscrasia,  such  ils  exists  in  can<*er,  scrofula,  syphilis,  or 
*»riol4,  or  those  that  arise  fi*om  a  cause  that  affects  the  proper  distribution 
trf  ocrvo-forco,  as  paralysis. 

CofflBon  or  Local  TTlcert. — There  art^  two  varieties  of  common  or  local 

uK'Ps  nurovly,  tho  simph-  and  the  on m plicated. 

Simple  Ulcer. — As  it  is  only  by  an  accurate  knowlcd^>  of  the  charactor- 
WK-^uf  ibf  simple  8ori»  or  ulcer  that  we  are  able  to  appreciate  those  con- 
'i  coii!«titute  complications  or  deviations,  it  will  be  necessary  to 
•  culiarities  and  af»pearance. 
'  — The  simple  ulcer  may  be  siftiateii  on  any  part  of  the  body, 

'li  idly  it  is  seen  upon  the  interior  extremity,  and  larj^ely  contined 

^*  iJii:  lowtT  half  of  lIil'  anterior  and  outer  portion  rd'  the  lei^.  The  reasons 
6>r  tiii*  prvfeivuce  arc  obvinns.  This  part  \»  much  exposal  to  injury,  as  wcdl 
*»  to  variations  of  tem|>eni!un*.  Over  the  subcutaneous  surface  of  llie  tibia 
lltcrr  in  little  cellulo-adipose  material,  in  consequence  of  which  the  vilality 
»^th«  parts  is  endnnjtrered  by  slight  contusions.  In  addition  to  these  causOB 
•r  may  be  Hluted  as  arisini^  fr«»m  the  remote  distance  of  the  parts  from 
learl,  by  which  the  circulation  through  the  veins  of  ilie  leg,  always  much 
the  influence  of  ^yravity,  is  more  or  less  embarrassed. 
1  Form. — Tbene  ulcers  may  assume  a  variety  of  forms,  depending  some- 
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what  on  the  manner  in  which  tho  dctorinining  cauf^e  operutcs, — whether 
concentrated,  like  a  blow,  or  dittused,  like  a  scald;  whether  produced  by  i 
ctil  or  II  Incoralion:  yet  the  prevailing  tendency  ift  to  uHsume  a  round  orov»l 
form. 

3.  The  borders  are  sniooth,  roiinded^  free  from  irregularitiee  or  indentaliora, 
and  shelve  off  with  a  identic  declivity  towanis  the  ulcer.  The  skin  ior  % 
short  distance  around  is  a  trifle  more  consistent  or  firm,  from  inflammatory 
infiltration.  an(i  with  a  dci^ree  of  redness  sliirhtly  greater  than  the  normal 
condition,  but  is  without  nuirke<l  induration  or  unusual  sensibility. 

4.  Tlie  iiepth  de|>endH  soiuewlmt  on  the  amount  of  tissue  destroyed;  it  is 
deceptive,  iK'in^  less  than  it  njtpears  to  he. 

5.  The  (jranuiatioris  are  florid  and  acuminale<l,  giving  to  the  surface  of  the 
BOre  a  gj-utiular  appearance,  po.ssei^s  u  considerable  degree  of  elasticity,  do  out 
bleed  when  gently  touched,  and  never  rise  above  the  level  of  the  surroundinjjf 
Bkin. 

6.  The  discharges  consist  of  healthy  puH,  which  is  not  in  excess,  and  which, 
being  neutral  in  its  reaction,  la  bland  and  free  from  all  irritating  propcrtie* 
either  to  the  granulalioiis  or  to  the  jskiu. 

In  the  development  ol'  such  an  ulcer  there  ma^-  be  present  acute  inflam. 
mation,  the  parts  beinir  intensely  injected  with  blood,  hot,  swollen,  purpk^ 
cBdemufous,  and  exceedingly  painful.  When  the  ulcer  is  situated  on  the  lojif 
the  cnliro  Yunh  may  participate  in  the  HUfferintf,  The  constitution  will  sym 
pallii/.e  wilh  the  local  dislurbunce,  as  uianirested  by  high  febrile  excitement, 
with  hcadaclic.  dry  and  liol  skin.  parcht*d  mouth.  coat<^d  tongue,  and  loss  uf 
appflite,  wilii  disordered  set-ret  ions.  ARer  the  destruction  ha.s  been  etfocM 
and  ihe  nlmigh  (.-jectcd.  ihuse  synipt()rns  Hubside,  and  the  ulcer  pul«  on  the 
apjiearances  previously  detailed.  ' 

rRKATMENT. — When  the  Mtnictural  change  is  simply  epithelial,  giving  rifw  to 
excoriation,  bathing  the  parts  with  warm  water  and  applying  the  benzoAied 
oxide  of  zinc  ointment,  or  dusting  with  a  powder  composed  of  iodoform  orof 
e(pi!Ll  parts  of  calmnel  and  pn^pared  chalk,  will  usually  remove  the  disease. 
During  the  inflanimafnry  stage — that  is,  preliminary  to  the  formation  of  an 
ulcer — the  treatment  should  bo  vigorously  antiphlogistic;  the  object  beinif 
to  limit  the  destruction  of  tissue.  The  patient  should  be  kept  at  rest  in  the 
ret'umbent  ]ioHili(Ui,  and  the  part,  when  feasible,  elevated,  or  placed  on  an 
int'liiu'd  phiiKN  oi'  in  a  sling,  so  as  to  lessen  the  force  of  the  circulation.  If 
the  iutiamrnntiau  and  tension  are  great,  blood  eiiay  be  (Veely  drawn  by 
leeches  or  cups.  I  have  never  seen  irritation  from  leech-bites  when  prop- 
erly ])laced.  They  should  be  applied  a  little  distance  from  the  dineaae.  ^ 
that  the  incisions  may  mit  add  X<>  tlu*  local  irrilalion.  Afler  the  abstraction 
of  blood,  refrigerant  lotions  of  cold  m'  cool  water,  or  o\'  lead-water  and  laud- 
anum, should  he  employed,  applied  by  saturating  rlnths  with  the  liquid  ami 
renewing  as  often  as  they  boofmo  dry.  Irrigation,  atYer  the  manner  de- 
scribed in  the  treatment  at'  acute  inflammation,  is  a  very  efficient  mode  of 
applying  cold.  After  the  acute  symptoms  are  past,  some  caution  is  requisite 
in  the  use  of  this  agent.  It  may  l>e  continued  loo  long,  and  so  depress  the 
vitality  of  the  structures  involved  as  to  favor,  rather  than  prevent,  their  de- 
struction. Anticijmting  the  possibility  of  such  a  result,  a  moderate  degre«^ 
ol*  warmth  may  be  substituted  by  using  lukewai*m  M*ater,  or  by  covering  the 
divssing  wilh  i\  pit'ce  of  oiled  silk  to  prevent  the  evaponiticm  which  inlensitieis 
the  cold.  The  bowels  should  be  freely  opened  with  a  saline  cathartic,  pre- 
ceded by  three  or  lour  grains  of  ealonul.  after  which  the  neutral  mixture,  von- 
joined  with  siiinll  doses  of  nito'phia,  nui}'  be  ijivon  every  two  or  three  hour*. 
The  iliet  should  Ite  restricted  to  ihe  lightest  articles,  such  as  milk,  arrow-root, 
barley-wnrer,  and  broth.  When  the  definition  between  tlic  dying  and  livinjj 
tissues  is  formed,  and  the  former  begins  to  soften  down  and  liquefy,  a  warm 
fla.\seed-meal,  bn'-adand-water,  or  yeast  poulliee  renewed  even,"  tive  or  six 
hours  will  hasten  the  process  of  separation.  Preliminary  to  the  applicatioa 
of  the  poultico&i  ihe  parts  should  be  disinfeuted  by  washing  with  the  pcrmiui* 
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Uniiv  of  potash  t>r  chlorinutod  sodu.  Tho  diet,  at  this  stage,  should  be  gon- 
f^t«^  mirh  as  oj^i^  beef-esaenee,  or  even  solid  frxvi,  if  the  patient's  slonuich 
nm  pn^jHTly  dispose  of  such.  This  ti-eattnent  is.  of  course,  based  on  tho 
uriittTico  «f  ail  unimpaired,  vitjoroiis  ronHtitution.  and  iiii  uetive  influmnui- 
toiT condition.  Cases  will  oeeiir  in  which,  from  a  feeble,  broken-down  slate 
nfUmllh,  a  nutritious  diet,  sttiuulants.  Hud  t^Miics  will  be  demanded  from  the 
beginning  to  the  termination  :  it  involves  no  very  gitat  amount  of  judgment 
taJcU^rmine  which  will  be  the  proper  eourse  to  pursue. 

Whvn  the  preliminary  work  ol' destruction  and  reparation  has  been  aeeom- 
fili(*h«i.  and  that  of  construction  or  repair  has  begun,  the  surgeon  has  litilo 
\n\h  T)ie  ulcer  nuist  never  be  rubbcNl  with  a  spont^e  or  ra^j;  all  redundant 
nuftiTs  must  be  washed  away  by  allowing  a  streiiTii  of  warm  water  U>  fall 
mum  il)»  surface  from  the  pores  of  a  sponge.  A  piece  of  lint  saturated  with 
W[»itl  wntvr  or  a  si>lution  of  boracic  acid  should  be  laid  over  the  eore,  and 
tfpt  in  place  by  the  turns  of  a  roller  applied  rtinooildy  and  with  uniforra 
■fciwnv  The  pari  must  be  maintained  at  perfect  rest,  for  which  [mrnoseit 
BtiOen  neei^sary  to  use  a  splint  in  order  lo  secure  true  immobility-  Under 
•tirha  course  ulcei*8  of  the  character  described  will  usually'  speedily  heul. 

Complicated  Ulcers.— From  the  typical  ulcer  described  there  niV3  many 
•liA(jiS)  of  departure,  but  when  carefully  studied  these  deviations  can  bo 
c(rinpn<sAed  into  two  divisions,  viz.,  ulcers  with  an  exuberance  and  ulcers  with 
ndifie\mry  of  nnc  */r  T'fom Struct ivf  formation. 

IRcen  with  Excess  of  New  FormatioiL — This^  complication  may  exist  fVom 
ibf  Uginning  of  the  si)re,  or  may  be  subsequently  engrafted  upon  it  from 
tofsl  >rr  constitutional  influences.  In  such  an  ulcer  tho  sensibility  nmy  be 
f«i»d«nilo  or  may  be  intensely  acute;  the  surrounding  parts,  oMlematoufl, 
fwl,  i»r  purplv ;  the  edges,  swollen  and  indurated;  the  sides,  perpendicular, 
irrftgnUr  vr  everted;  the  fonn,  round  or  oval;  and  the  depth,  variable 
ind  uiMrvpn.  The  granidations  are  redundant,  and  the  discharges  pniluse, 
ihiti,  nnd  tVerjuently  iiitermiui^led  with  bloud.  When  the  surrouudin^r  parta 
If*  '  len.  and  tender,  the  edges  perpendicular,  and  the  gmnulations 

•ill-  I  .en  or  turgid  and  of  a  dark-red  color,  blee<iing  when  touched, 

ttrvvked  over  with  little  blood-clots  and  otleu  lissoeiated  with  sanious  dis- 
PS  we  have  what  is  called  by  many  wriicra  the  irritaUe  sore.  These 
ifionn  are  generally  the  i-esult  of  an  intlummatory  invasion  of  the  ulcer, 
h,  when  preacnt  in  a  very  mild  degree,  they  may  be  caused  by  hyper- 
slnne.  This  variet}'  is  frequently  met  with  in  nervous  females,  particu- 
•uefa  an  suffer  from  disturbances  of  the  digestive  apparatus,  attended 
villi  flatulent  and  acid  eructations. 

In  thin  complication  there  is  an  active  cell  proliferatioD  both  in  the  walls 
nftb*- ulcer  and  in  its  granulations,  but  notwithstanding  this  the  latter  do  not 
ffO'w.  Their  dark-red  color  indicatt*s  oltstniction  to  the  veins  fronj  the  in- 
flinmitttory  infiltration  at  the  edges  of  the  ulcer  pre8>ing  upon  their  trunks, 
'  hrnre  tlie  Ithxid  is  too  long  delayed  in  the  new  tissues,  which  become 
riiated  from  eontaining  more  carbonic  acid  than  is  consistent  with 
•Wrttniction  or  eell  life. 
Wlir-n  thi*  ijrannlationa.  rather  than  the  bortlers,  of  the  ulcer  become  siir- 
bio'Hl.  and  the  rranwudation  troes  on  with  great  activity,  the 
>\\  increases  with  nmrvellouH  rapidity,  overtops  tiie  sides  of  the 
•It,  and  ftpreaiis  over  the  surrounding  purls  even  for  inches.  This  is  the  so- 
csIlrd/Ai«j/(/fM  ulcer.  (Kig.  174.)  I  have  seen  it  most  commonly  on  the  calf 
'W* the  leg  in  severe  cases  it  is  a  formidable-looking  growth,  ami  I  have 
IsoirD  liualfs  with  such  an  ulcer  condemned  to  amputation,  under  the  im* 
prwMon  tliBi  the  disease  was  malignant. 

When  the  granulaiionn  are  not  only  exubenint  but  pale  and  bathed  in  a 
tluQ  M!njuat  discharge,  we  have  the  a\iematous  ulcer. 

If  ihp  stin'i>unding  parts  Iwcome  suddenly  of  a  dusky  rod  color,  hot  and 
ivolkn.  witli  darting  or  dull  pains  invi>lving  (he  entire  leg.  if  the  discharges 
▼eu  t. — IS 
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change  tu  a  blood-ntained  Berum,  the  ulour  enlarging  by  inflammatoi 
strtietiun  of  its  sidcn.  and   itt*  ^mnulatiuns  beeoniin^  necrosed,  fonuh 
gray,  shreddy',  ash-oolored  slouch,  like  wet  lelt,  and  if  aoeompanyin^  d 
local  condilionH  ihtTo  is  u  (jiiit'k,  irritable  pulne,  with  fever,  headache, 
loBsnoHS,  thirst,  nnd  diHordiM'od  secretions,  we  have  the  slout^hing  ideer.    (Pi 
175.)     The  j)rolif(.'i'ation  of  new  formation  in  this  variety  is  no  active  a* 
divert  BUjiply  from  the  more  staldo  constituentH  of  the  More  and  consequeui 
cause  its  death.  ~ 

Fio.  175. 


Pig.  174. 


Tnnirniu  nlmr. 


8loD(hla|[  nUrnt 


While  it  JH  possible  for  sueh  I'oinplicationH  an  have  been  enumerated  to 
arise  in  a  person  of  ^iycui  ennKtitulion  fmrn  local  irrilalion.  violence,  or  im* 
pr(.)perap|)li('ution^.  anionp;  whieh  may  Ite  rncTitioned  fnetion  by  the  elothioi^, 
— a  very  peculiar  and  injurious  excitant, — sour  poultices,  and  irriraiinj:  caufr 
ticH,  yet  these  are  exeeplioiml  examples.  As  a  ndo,  ihe  local  characteri^tici 
are  but  expivHsions  of  the  f^enei-ul  wlate  of  health.  TInm,  the  irnttMe  uleuTi 
18  oflen  prodvued  by  oxceHsoH  in  eaiiiiic  and  drinking;  the  fungous  and  «iy/fr 
matotw  sore  is  determined  by  constitutional  diHiurbnnces  which  are  induced 
by  an  imperfect  HU]»ply  of  good  food,  advtineint;  years,  lymphatic  tem^tei 
nient,  ana-mia,  and  disordei*s  of  menstruation;  while  the  sloughing  variety 
may  be  due  to  contact  with  foul,  irritating  dreHsiuga^  or  to  diasolute  and  uo- 
cleanly  habits. 

Trkatment. — Preliminary  to  all  remedies  is  rest,  absolute  rest,  in  the  r^' 
cumbent  position,  and  with  the  limb  in  a  tracture-box  or  suspended  by  ao 
anterior  splint,  especially  if  the  patient  is  difficuti  lo  contnil.  Next  in  ira-l 
portance  is  a  diligent  and  searching  inquiry  into  the  habits  and  constitution! 
state  of  the  patient,  (tenerally  it  will  be  found  thai  ihc  di^\slivc  a]iparatiuij 
is  at  fault ;  and  in  order  to  unload  the  bowels  and  e?*tablish  a  bealtny  coi 
dition  of  the  secretions  of  the  intestinal  and  aeeessory  irlunds.  Ibere  is  notl 
in^  more  efficacious  than  a  pur»je  of  calomel  and  jalap,  ten  gmins  each  ;  oi 
if  a  lew*  energetic  measure  is  indicated,  eight  or  ten  ;;ruins  of  blue  niasw  maj 
bo  substituted,  followed,  in  an  hour  or  two,  by  half  an  ounco  of  sulphate 
■oda  or  magnesia. 

Should  there  be  pain  and  restlessness,  opiates  must  be  administert»d 
combination  with  the  neutral  mixture  or  nitrous  ether.  One  tablesiH»on 
of  neutral  mixture  or  a  teaspoonful  of  the  sweet  spirit  of  nitre  wiin  a  irix- 
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IrttDiii  U)  a  twijlfth  of  n  i^niin  ol'morphiii.  every  two  or  throe  hours,  answers 
the  U»i  purfjoHo.  For  (our  or  tivt-  ilays  tho  diet  nhould  bo  li^ht,  c'oii!*isling, 
f.irihe  riuHi  |tiirt.  of  milk,  uiiimni  brotlin,  iiiul  fariimcvoiis  stihrtUvncfH.  iiftisr 
nhirK  ii  may  *'t*  rhaiii^fd  with  advuniage  lo  one  of  a  moi-o  nolid  kind.  All 
highly-!w.'aMMiL'd  artidot*  of  frKxl  and  r*tirnulants  must  he  inlerdictCMl.  If  llio 
HUiciii  han  bvc'ii  u  hubitual  tippk*r.  it  will  uut  bu  prudoiit  to  wiihdniw  uU 
iUmulautH.  but  iho  (|uuuiity  Hhould  bo  liraiicd  to  two  or  ihivo  ^lassoH  of  wiuo 
diily.    If  whinkey  or  brandy  be  preferred,  it  in  beat  ^ivoii  with  milk. 

A  person  whone  health  luw  l^ei-n  Heri<»UH|y  shattered  by  a  life  (»f  uxcesaf 
ex|KKure,  or  want  will  require  a  Hustainini;^  tivatinent.  Tito  finxi  should  con- 
fiit  uf  btH'f-e!»»once.  milk,  milk-puiieh,  e^gs.  and  broiled  nieatH, — five  or  six 
imiriitof  potMiii  bL*in^  adinitiiHleivd  with  eaeh  muul  to  ansinl  ihi*  dij^c^Htioii. 
Tooiftiwill  alwi  he  demanded.  Six  oreitjhl  ^raina  oi' quinine  nhould  be  taken 
hithc  L'oiirse  <»f  the  day,  with  or  without  inm.  Het'ordin;ir  lo  the  Hiitte  oi'  ihe 
lilmtd.  lufunioUf*  of  einclu>na  or  of  gentian,  conjoined  with  the  tiuetuiv  of 
uuxvuuiiea  or  nitric  acid,  may  froru  time  to  time  be  alternateil  with  the  qui- 
miw;  iiutl  if  there  be  emaciation  and  pro^rewnive  lo»»  of  streiiglb,  the  phfw- 
(>liima*?d  eixi-liver  oil  will  prove  \*ivy  serviceable,  provided  it  in  tolerated  by 
tbo  htoiuach. 

LcM  Ai.  Treatment. — ^Tho  limb  should  be  placed  in  an  elevated,  easy  posi- 
IJDii.  If  the  parts  art*  lender,  red.  and  swollen,  seariticationr*,  or  leeches  if 
bhtaiimlik*.  should  bu  applied  u  nhort  dintanoe  from  the  More,  and  the  iturface 
kvfii  wi't  with  a  waier-dressiing.  applied  by  irri«;jLtion,  or  by  laying  over  it  a 
pit'W  of  old  linen  or  lint  well  satui'ated  with  ie])id  water  and  renewed  an 
olU'u  aA  it  breimiit*  dry ;  or  the  method  of  t'hapman  may  be  adopted,  which 
ntiiWit*  in  tnkini;  ])ieceH  of  lint  two  inches  wide  and  sutliciently  long  to  more 
ihiD  em-ire le  the  limb,  which  are  to  be  wet  with  hot  water  and  applied  like 
tilbf#iv«  plasters,  beginning  a  sbort  distance  below  and  lermiuaiing  Home  <lis- 
c  above  the  ulcer,  each  strip  overlapping  somewhat  the  preceding  one. 
Tbcsc  strips  are  to  be  ne.xt  coveivtl  witn  u  piece  of  oiled  silk,  and  a  Hnnnel 
milor  ai)pued.  The  n»ller  1  regard  as  an  indispensable  part  of  the  divssing 
<("  SD  ulcer;  but  the  utmost  care  should  be  obsen'ed  in  its  use.  It  shoulcl 
iftrlu<lt'  the  foot,  and  be  laid  on  smoothly  and  with  uin'forin  pressure.  To 
"  ■    [>oints  is  to  damai|;e  rather  than  bonetit  thi^  case.     When  there 

!"  -  barge  from  the  ulcer,  the  lint  should  be  wet  with  carbolated  or 

btiranr  nciii  watur  (one  part  of  carbolic  acid  to  forty  parts  of  water,  or  tive 
giwui  t)f  boracio  acid  to  one  ounce  of  water).  Used  in  this  way  it  absorbs 
•fld  rvtnders  the  discharges  harndess,  atid  should  Imj  renewed  every  secontl  day, 
flrufttftierif  a  sense  of  discomfort  is  experienced.  Few  ulcers  of  the  irritable 
kind  will  resist  the  water  treatment,  with  rest  and  the  correction  of  such 
Wtotitiitional  disorders  as  may  be  present.  In  a  few  days  the  tempt»niture, 
wior,  '^•n^ibility,  and  consistence  of  the  parts  about  the  ulcer  will  abate, 
ibe  j^nuUktion^  begin  to  ai*«ume  a  healthy  color,  and  the  work  of  repair 
ttimtncnce 

Id  caMNS  where  the  surface  of  the  ulcer  is  ohstinately  irritable,  not  yielding 
*t>  the  water  treatment,  the  application  of  a  solution  of  chlonil  (twelve  gmins 
l«  the  ounce  of  water)  or  dusting  with  iodoform  otYen  gives  decided  relief 
i  nolntion  of  the  nitnite  of  silver  (twenty  or  thirty  gmins  to  the  ounce  of 
iiled  water)  bnishcd  not  only  over  its  surface  but  also  for  some  distance 
d  will  exercise  the  happiest  etfeet  in  diminishing  the  sensibility  and 
rting  it  into  a  healthy  sure. 

■  Mild  there  be  severe  pain  of  a  neuralgic  kind  which  can  be  referred  with 
otriainty  lo  the  proper  norvo,  the  latter  should  be  divided,  as  advised  by  Mr. 
Jliitoa 

U'faeu  there  is  unusual  proliferation  of  the  gritnutation-tisHtie. — as  in  the 

ftmgtmj  nicer. — or  when  it  becomes  a^denialous.  a  condition  ordinarily  as- 

*ru((ni  with  excessive  growth.  Iho  indication  is  to  cut  off  the  redundant 

pply  which  determines  this  exeens.     To  effect  this  theiNs  ai*e  two 

— i'^itnproseion  and  excision.     The  tirst  is  adapted  to  all  cases  in 
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which  the  new  furmation  only  slightly  overtops  the  raar^^ns  of  the  ulcerj 

and  when  c'i)nji)iiiod  with  agents  |>t>s.suHHinj^hlignlIy  astrin^ont  and  <?»char«_»ti< 
pritpertk'S,  nothing  can  he  more  satisfactin-v.     In  carrying  into  eflet-t  thii 
])hiu  "if  ciniipivatfion.  nil  adherent  iniittei'M  should  ho  itjnioved  with  a  wa^h  ^r 
pennaiiiranatti  of  potash,  a  hiyor  of  pulverized  h>af-sugar  or  exeiecated  aliiui. 
t*lirinklt:'ci  over  the  ^i*aiiuhition»,  and  two  or  thix»o  strips  of  adhesive  pluntei 
drawn  tightly  aci-osK  the  ulcer,  coverin^^  and  extending  a  little  ht?yond  il 
surface.     A  piece  of  patent  lint  should  next  hr  placed  over  the  plaster,  and 
the  usual  rtjHer  iip]>lied.     Thih  dressint;  nuisi  he  renn*vod  overy  two  or  thre<>^ 
days  anti  renewed  as  in  the  tirsi  iiiHtanie.  until  the  new  tinsue  h  redueed^B 
beiow  the  level  of  the  nkin.     When  rhuw  hi-ouglit  within  the  proper  limim,^! 
this  dreasing  may  he  laid  aside  and  one  of  lime-water  substituted,  the  appli- 
cation of  which  consists  in  saturating  a  piece  »)f  patent  lint  Avith  the  liquid^ 
placing  it  over  and  beyond  tht?  ulcer,  eovering  it  with  a  patch  of  oiled  silk, 
and  making  all  (ast  by  a  roller,  tirmly  a])plied. 

The  second  mellioJ — that  l>y  excision — is  proper  when  the  granulations 
n^^  not  only  above  the  level  of  tlip  Rkiii  hut  H])n*ad  over  its  surface  like  a 
mushroom.  For  such  gmwths.  caustic  polassa  and  the  hot  iron  aix*  iX'cum- 
mended  by  some  surgeons  ;  but  exi'ision  is  winipU'  and  rupi4ily  etiective.  The 
operati^^^  is  the  work  of  a  few  moments,  and  LMUisists  in  paring  the  raas* 
away  to  the  proper  level  with  a  keen-edged  Mcalpel.  The  Ideeding,  though 
profuse  at  th*st,  will  soon  cease,  after  which  the  water-dressing  should  he 
applied. 

When  the  gninulatiuns  of  an  ulcer  lose  their  vascularity  and  die,  fonnii 
an  ash-colored  or  gray  mas§.  either  with  or  wirbout  any  nuirked  altei*atioi 
of  the  edges,  it  forms  the  slmighing  ulcer  already  dcseribed.     This  must  nol 
he  confounded  with  phagednnic  <lestrn<*lion,  a  disease  or  morbid   ]>roeeS8 
altogether  difteix*nt,  and  which,  except  trom  causes  of  a  apecitic  nature,  snclr 
as  give  rise  tu  liusjiital  gangrene  or  syphilis,  is  out  seen  in  connection  wif 
ulcers. 

To  correot  this  complieation.  our  remedies,  in  many  cases,  will  have  to 
dii'ected  to  the  system  al  large  as  well  as  to  the  local  condition.     Any  dil 
oi^er  of  the  digestive  organs  which  can  be  discovt-ixMl  must  be  corrected  h 
laxatives,  the  use  of  tonics,  a  nutritious  diet,  and  stiniuhmts. 

In  order  to  get  rid  of  the  necrosed  tissue,  and  eslaMish  a  free  circulation  in 
the  ulcer  by  lavoHug  the  removal  of  the  cell  intillration,  a  bread-and-water 
or  flaxseed-nical  poultice,  moistened  with  a  little  lend-waler  and  laudanum, 
should  be  applied,  at  each  renewal  the  surface  of  the  sore  being  cleansed  with 
a  wash  consisting  of  one  part  of  nitric  acid  to  twenty  parts  of  water.  AlHor 
two  or  thi*ee  days'  [loullicing  it  may  be  necessary,  in  order  to  secuiv  a  turther 
removal  of  the  intlunimalory  intiltration,  to  paint  the  surrounding  parts  with 
Lugol's  solution  of  iodine,  to  which  may  ho  added  a  little  pulvorixed  white 
sugar  and  gum  acacia  to  render  it  less  irritating. 

Uloert  with  Deficient  Hew  Formation. — These  form  a  very  large  proportioi 
of  all  the  ulcei-s  which  the  siirgeoti  is  called   upon  to  treat.     They  aboui 
in  *>ur  almshouses  and  at  our  disnemsaries,  and  an;  the  baue  of  the  lahorii 
classes,  both  male  and  female.    They  are  often  nmlliple.  and  of  many  years' 
standing.     It  is  no  uuconimon  thing  to  meet  with  such  sores  which  ha^ 
been  in  existence  for  ten  or  tifYcen,  and  in  some  ca-ses  twenty  or  more,  yoai 
They  are  sometimes  termed  chronic  or  intiolent,  and  sometimes  otiloiuf  ulcers.' 
and  may  have  posst^sst;d  their  stnictund  ami  vital  poctdiarities  from  the  be- 
ginning, or  may  have  begun  as  simple  sores  and  been  gmdually  transformt 
into  the  complicated  ones.    An  ulcer  nf  this  kind  is  variable  in  form  :  it  may 
round,  oval.  in*egular,  or  may  change  fmm  one  shape  to  the  iiiher  in  the  course 
of  its  eventful  career.    The  same  is  true  ol"  ii«  tit'ptk,  although  generally  it  is 
doeiH^r  than  the  sim])le  form.   The^^^/^^-warosharply  defined,  abrupt ;  they  may 
be  inverted  or  everted.    The  tjranulatiom  are  generally  snmll  and  pale,  often 
absent,  but  may  he  redundant,  tlabby,  and  so  saturated  with  a  watery  serum 
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lodtiWul  iik«i,  or  uoa  witti  dunrli'Ul  tivUfvTMlwtt  vr  MW 
furuuitiou. 


atft  l>r  irauHlneeut.     The  discharges  are  thin,  oocsAionally  ooimigR'nt.  blood- 

fUJDcd,  (uid  itftViisivo.    The  sensihtiitt/  is  verv^  dull.     Hiiviiig  been  the  sui>iett. 

•if  kth  acute  and  chiHinir  iiiflamnmlion,  the  |iurtH  below  tmd  iiruund  the  uleer 

trethirUemf]  and  induiiited  :  th»?  tnuiMudHtitfii.  Imviiif^  ijradimlly  ripened  inlo 

roiuioctive  (i.HSiK%  has  by  oondenHatioii  formed  a  wall  eornprcHHing  the  bloud- 

n— fa  and  piweutiu^  a  free  ucce^wi  of  blood  to,  and  its  retui*u  from,  the 

chtfm  ti>  bo  reimii-ed.     (  Fi^.  I76.J 

Tho  vcuout*  chaniielH   uecv»8arily 

U^tmiui»   dibi(e<l    Luve   j^iven    to 

liw  mirlaee    <d'    ibe    rtiiiTnunding 

piTi*  a  dark-red,    blue,  nv   deep- 

|Hirplr  etiUr.     Tbc  skin   in  oOen 

(uri'rr-J  by  oexeuia.  or  it  \»  hiuootli, 

gluzctl.  and  shining,  and  in  a^ed 

nrnhfti!*  whose  lejjH  are  very  I  bin 

U  in  t'nn|ueiilly  of  a  dark-browa  or 

(ImltioKir    lu  The  iie^ro  it  assumes 

Mjmetimi's  a  piebald   appeanine«, 

Ihim  the  absorption,  in  )>atehes,  of 

the  |ii]fttu'nl-cell.s. 

Tbi'sc  uleen*,  when  of  long  stand- 
in|r.  arc  thought  by  some  uuthoi's 
til  [wrlitrm  a  vicarious  oltice  lor 
the  nyiilem ;  and  it  is.  perhaps. 
\he  inrtucnce  of  a  popular  nolion 
"f  thw  kind  whiih  ren(hT8  many 
iHTwiiL-i  thus  afterted  disinclined  to 

»ppl\  lor  surgieal  relief.  I  think  there  is  no  ground  for  such  an  opinion  in 
IIh-  •>li-»cr\*ation  of  thtwe  who  have  had  the  largest  opjiortunities  for  forniiug  a 
irrtci  jiidgnier»t.  I  am  sure  that,  aAer  a  very  largo  experience  in  the  Phil- 
iclpliia  lloKidtal. — an  institution  which,  from  the  character  of  itn  inmates,  is 
iNfuliiirly  rich  in  this  dasji  of  disease, — 1  can  recall  no  inBt4ince  which  would 
^vi»any  ^ui»p«<rt  to  such  an  opinion.  Shoidd,  however,  any  symptoms  of 
tiiiskind  arise,  they  are  to  be  counteracted  by  keeping  the  bowels  looHe  and 
iwtricting  tbo  diet. 

The  vicarious  tVinction  imputed  to  ulcerH,  enpeeially  that  of  menstruation, 

I  fimi  has  been  very  rarely  met  with.    Blundoll  *  instances  the  case  of  a  girl 

in  St  f  homn!i>*s  Ilospilal  who  had  a  discharge  from  an  ulcer  on  the  Imnd 

whidi  n>p)arvd  a  uietnne  discharge  for  t hive  successive  periods;  another  case 

i»  mrntionetl  by  Ashwell  t  <d' a  nurse  in  Guy's  Hospital  who  menstnmted 

n-ifularU  fn»m  a  large  ulcer  on  the  thigh  :  also  one  by  Dewees.J  and  one 

tarh  by  \Vbitehoad.§  Mjisim,]]  Boring,^  and  Wiseman.**      In  Ma,son's  caae, 

iifirl  (.tmnieneed  menstruating  at  eight  and  continued  until  her  elevt-nth 

titr.  when  the  di:?churgc  ceased  for  two  years,  during  which  lime  an  abscess 

finTucit  on  the  right  cheek,  suppurated  in  the  centre,  and  bled  from  (he  edges; 

tt'l  hi't^nl  would  <HTasionally  iM>ze  fnjin  its  surface  even  al^er  it  healed.    The 

in»l«n(v  given  by  Boring  was  that  of  a  colored  woman  who  ceaseil  menstru- 

■liogat  thirty-two,  when  blood  flowed  from  an  ulcer  for  a  number  of  days 

eorrwponding  to  hor  former  menstrual  period.     Sometimes  a  bleb  formed 

monthly  alongside  of  the  ulcer,  which,  on  being  punctured,  yiebled  bloixl. 

Finally  the  ulcer  became  so  large  that  amputation  of  the  lee  was  perfornied, 

rhich.  at  menstrual  periods,  blood-sacs  or  blebs  would  appear  on  the 

WiHt-man's  ca«e  was  that  of  a  ''gi-oss,  full-bodied  maid,  twenty-three 

*  Blou'lvM,  Prtnri|ile.<>  hwI  Practice  uf  ()b»tetric«,  hf  L«»,  imgn  d^S. 

JA^bwBll,  l>tiicutt«  of  Women,  by  Gudclnnl,  1846*  pA|{«  TA. 
!>««(««,  TrrNlinent  of  Di«f>a.«pj4  uf  Feumltw,  1828. 
TnwtiB*  on  Alxiriinn  iiml  StfTility. 
Mwufi.  ''  '  -1^  Mc'liejil  .toiirnAl,  1M66. 

|l#«  ''  it  (»r  Mvli'-ino.  1S60.  &nd  KmnkiOK's  AbMraci,  vol.  xxiii.  pft|g«  368. 

BMw^  '■  <^'liirur|[ty>n  to  Cb*r)f»  II.,  :M  eJitiua,  Lundoii,  1719,  |)ttg«  Sll. 
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years  ol(i»  wantinjtj  her  monslrual  di.sehar^c;  an  abscess  pushed  out  from  the 
inside  of  the  ihi^Ii,  whieli  resulted  iji  a  ealluuH  iileer,  discharging  hUxxl  on 
j>eri(Mlital  oct-usinns." 

1  am  not  dispohLMi  lo  lifUevf  that  tlio  ]ii'iMiliaiili<.*s  ofthi^  ulcer,  becaiiiH'iti* 
found  arnoiig  i  ne  poor  and  hdioriiig  rlussfs,  di-pt'jul  ujtou  constitxitiorinl  cuniin'*, 
as  the  result  uf  uiuhuitriiiou,  iusutticieul  lood,  iulL'm]»ei*auec,  etc.  Thos*»  rsi 
ctieH  which  wi*  have  already  eoiiHidered  us  complicated  by  excessive  pnilil'oi 
tiou  aiv  much  oilener  referahle  to  Huch  causes  ( )n  the  contrary,  thu  at^t'ncic 
which  (Operate  to  j>rovent  hcnliiiij.  and  in  couiiime  the  ulcer  iudetinitelv.  ai 
local,  such  as  exposure,  caivlessness.  indirt'ereiice  to  ordinar)'  acts  of  cf( 
ness,  and  grcni  muscular  L-xeriion  iti  llu-  erect  position. 

A  commi)n  complicati^tn  of  idiLTs  is  ifjat  arising  i'n»ni  a  varicose  couditit 
of  the  veins  of  ilic  Kg,  or  from  the  presence  of  dead  bitne,  both  of  which  tiifl] 
also  form  determining  causes  of  ulcers.     When  the  veins  of  the  leg,  as  tl 
radicals  of  the  saphcua  intermi  or  e.xtonia.  become  dilated,  their  tniukti  toi 
tuous.  and  their  valves  disubk'd  and  useless,  the  embarrassment  to  the  veuoc 
curi*ent  cannot  fail  to  inHue-nce  the  capillary  circulation  in  a  manner  favol 
able  to  congestion  of  the  tissuiw,  and  in  ibis  way  maintain  constantly  "» 
factor  of  inflammation,  so  that.  (»ti  the  slightest   provocation  by  a  cut  ""tC" 
bruise,  [ho  latter  process  is  fully  estnblislicd.  passing  on  to  ulceralmu  ani 
the  fttrmalion  id'  a  sore,  which  is  lernird  tht?  luirlcose  ulcer. 

It  is  unnecessary  to  discuss  ihi*  propriety  of  admitting  this  ulcer  into  ni 
surgical  nosology.     The  opinion  ot   Mr.  itniy.  that  varicose  veins  are  ruth* 
a  rcHull  of  than  an  antecedent  to  ulcci'ati*)n.  meets  no  confirmation  in  mj 
observation.     1  do  iiol  say  that  sucii  a  condition  of  a  limb  is  the  exciting 
cause  of  an  ulcer,  hut  that  it  is  a  vv^ry  strong  pn'disposiiig  <me.     An  injury 
whicii  from   Its  trifling  nature  would  pass  over  without  damage  or  evil  ooi 
sequences  to  a  atmiid  leg  will,  in  one  with  imperfect  veins,  be  followed  I' 
ulceration;  and,  further,  unless  iliis  imperfection  is  provided  for  by  suitJibl 
pressure,  the  resulling  ulcer  will  prove  exceedingly  difficult  to  heal.     lnd( 
pendent  of  direct  injury,  such  an  uhror  may  form  by  the  extreme  tenuity 
thinning  of  the  wall  of  a  vein  in  a  varicose  condition,  until  at  last  the 
flammation  of  the  overlying  sUin  is  established,  followed  by  tdceratioa; 
the  vein  may  give  way,  attended  with  a  profuse  bleeding,  and  leave.  nfttT 
the  vessel  is  dosed,  an  ulcer  in  the  contiguous  parts.     It  is  in  these  ulciMTit*^! 
varicose  limbs  that  eczema  it*  sit  oRen  present. 

When  int1an)niaiion  attacks  the  periosteum  of  a  b(me,  or  the  bone  |1 
the  disease  maj'  exteiui  to  the  overlying  stdt  parts  and  terminate  in  suppc 
ration  ami  an  open  sore.     Such  an  ulcer  depends  for  its  existence  upon  ik 
diseased  bone. 

Trkatment. — The  treatment  of  indolent  ulcere,  bo  often  avoided,  is  d( 
troubles<jme  when  tla-ir  ]:»athology  is  understood.     The  ditticulty  does  n< 
lie  in  (be  ulcer,  but  in  the  surrounding  waUs;  it  is  not  in  the  quality  of  tl 
hl(H>d,  btit  in  tin-  maimer  of  it**  supply.     The  fact  that  the  subjects  of  tbcft« 
ulcers  are  obliged,  from  the  very  nature  of  their  pecuniary  circumstaiutes, 
continue  their  employment,  is  a  hinderance,  but  not  an  insuperable  one, 
the  cure. 

Save  in  exceptional  cases,  I  do  not  believe  in  the  constitutional  orijgin 
these  ulcers;  a  glance  at  the  sturdy  Irish  tncn  and  women  who  are  so  of>( 
the  victims  of  this  variety  of  disease  will  reveal  enough  to  prove  a  sufficiel 
refutation  of  such  a  doctrine:  nevertheless  the  prudent  surgeon  will  careful 
inquire  into  the  state  oi'  the  goneral  health,  and  correct  any  evils  which  mi 
exist.     1  have  lived  longctiough  to  learn  that  it  is  a  waste  <d*time  and  woi 
Bit  far  as  ulcei*s  are  concerned.  \o  dilate  to  this  class  (d'  patients  upon  tj 
importance  of  a  well-regulated  diet  and  al«.stinence  fii>m  int-'xicating  drinl 
In  most  instances,  in  this  country,  their  food,  though  plain,  is  as  gotjd,  if  ni 
So  delicately  pivpared,  as  that  of  the  higher  classes,  and  if  they  do  indulj 
ill  stimulants  the  evil  efiects  are  measurably  countemcted  by  the  active  ai 
laborious  nature  of  their  callings;  their  liabita  are  much  loss  pernicious. 
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dn<il  than  tboM*  of  mon  who.  after  eating  hi^hly-seosonod  food  and  driiikiag 
wift'^  •jH'iid  the  dny  nt  inih>lenio  and  eaw. 

Kr-i.  k't  ihv  |iiirt!s  hy  lh(jn_»u^hly  cleansed.     Din.>ct  the  paticMit,  on  his  n>> 

timi  ln»m  work  iu  thi*  rvouini^.  In  jdacti  the  le^  in  a  hiu-kel  of  warm  htiin- 

vriUT— That  ii*.  wairr  in  which  a  ?*ntidl  hag  of  wheat  bran  has  been  inimeiiwd 

(lira  fliort  time — iind  allow  it  tn  soak  IVn*  at  least  one  hour;  then,  wipini<  it 

citaii  aud  dry,  to  envelt»|>  the  parts  wiih  a  lowel  wet  in  warm  water  or  in  h 

hiUiiM  of  honuie  acid  anii  eovenMi  willi  fih-d  >ilk.     This  should  be  renewed 

intbr-  morning  hcfore  the  patient  goes  to  work.     The  same  course  should 

W  (<ui>ueil  for  iwo  t)r  three  consecutive  evenings.     This  water-bath  and 

dirmiiie  will  serve  to  macerate  and  **oilen  the  indurated  tissues  about  the 

\ikrt.  ly  which  a  more  perfect  circuhition  is  established:  indeed,  until  this 

iiuir^riurtl  induration  is  dispersed  or  melted  away,  all  shmuhuing  di^eHsings 

In tltr  tturfftcc  of  the  soiv  are  powerless  for  i^ood.     The  next   step  involves 

lilt' aid '>*' an  cx|.>erienced  hand.     A  piece  of  patent  lini,  double<l  on  itself 

111(1  iapge  eni>Uirh  to  extend  ihroe  inches  beyond  the  limith  of  tljc  ulcer,  ib 

(icakLvl  in  warm  water  containing  a  very  Utile  alcohol,  placed  over  the  parts^ 

■ml  tovored  with  filled  silk.     A  roller  is  next  a]>plied  with  (he  greatest  prc- 

ri»ion  lo  the  fi»ot   and   leg.     This  should   he  removed  niid  reapplied  every 

Borninjf  for  f<»ur  or  five  days,  when  it  will  usually  he  ti»und  that  the  hanl- 

tit  the  cir(*unkference  and  base  ol'the  ulcer  has  diminished,  and  that  the 

intions  have  begun  lo  crop  out.     Now  is  the  time  for  a  mttn*  [Hirnianent 

■that  is.  one  with  ailhesive  8lri])s,  pivliminary  to  the  ruller.     This 

[only  known  as  the  method  of  Baynton. — a  surgeon  at  Bristol,* — 

aiwIciii-iiMs  in  encircling  the  limb  with  adhesive  strips  two  inches  wide,  com- 

mmning  one  inch  Kdow  the  ulcer,  and  tenninaling  two  or  three  inches  above 

il    Thp  plaj4tera.  according  to  this  plan,  were  to  be  applied  tii-st  over  the  part 

trfUic  limb  opposite  the  sore,  and  the  ends  made  to  cr!>ss  over  the  latter  two 

\hrw  inches,  each  overlapping  the  preceding  by  one-third  of  its  width,  alter 

"irtik'h  the  foot  and  leg  were  to  be  ban»iago*l  with  a  calico  roller.     The  iloml- 

tttnt  idea  of  Bayntnn  was  that  of  bringing  the  edges  of  the  ulcer  towards 

wfc other ;  yet  that  he  had  not  overlooked  the  principle  of  e(|ualile  pressure, 

t«at*orliNl  by  Mr.  t'ntchett,  is  evident  fn>m  the  use  of  the  roller  finnly  eov- 

«nn»«  in  the  f<H>l  an<l  leg.     This  plan  of  Haynlon  as  improved  by  Sco((,f  of 

lorulmi.and  nrterwards  by  Mr.  Critchetl,J  consists  in  appl^*ing  adhesive  strips 

fiw  til  the  iVxit,  leaving  out  the  jtoint  of  the  heel,  and  thence  extending  them 

0|)ih*«  K'g.  over  the  ulcer,  ending  ai  or  above  the  knee,  and  over  all  adjusting 

•  Mk'f  bandaaro.     As  a  rule.  I  do  not  think  that  American  surgeons  adhere 

njptilv  to  either  of  these  plans.     The  one  whioh  I  ordinarily  employ,  when 

iWulc<;r  is  near  the  malleoli,  is  as  follows.     Let  the  patient  be  seated  on  a 

chair  with  the  foot  placed  upon  a  stool  of  equal  height;  with  a  nizor  remove 

tbt'liRir  from  ihe  limb,  after  which  it  should  he  elevated  for  a  few  minutes, 

onicr  Ui  drain  away  all  retlundant  blood.     This  done,  the  surgeon  begins 

_    »pi)liration  (d*  ailhesive  strips.     Thtv-m  should  he  from  thn»e-quarters  of 

^iftcn  to  one  ihch  in  width,  ami  long  enough  to  extend  threedourths  of  the 

•"■taDctf  around  the  limb.     The  first  strip  is  applied  over  the  instep,  lermi- 

iii(  Du  the  side  id*  the  foot;  overlapping  this  about  a  third  of  its  width  is 

a  »k*et»nd  ;  and  so  on  suecessivelv  until  the  ankle  is  ivaehed.     IMacing 

"lifMIe  of  u  second  series  of  strips  beliin<l  the  heel,  their  enils  are  brought 

I'fvanri  and  crf>Hsed.  the  Hrst  over  the  instep  and  ankle;  from  thence  they 

•t*' "Mntinned  up  the  leir.  ending  three  inches  above  the  ulcer.     Those  over 

Iku  win*  ^hiudd  have  minute  perforations,  to  allow  the  discharge  to  pass  out. 

UAppiving  llicMe  plaslei*s  to  the  ulcer,  S4^»me  phue  the  middle  of  the  strips 

UT\vm  it»  siirtuce.  and  I  lien,  drawing  on  each  end,  secure  them  simulUineonsly 

tothr  Ii.*g.     It  i«  much  better,  in  onler  that  the  edges  may  receive  firm  press- 

Bft,  to  njiply  one  end  of  the  plaster  at  a  point  nearly  opposite  the  sore,  and 

*  DtaoripLtva  Account  of  Treating  Old  Clocri  of  tlie  Leg,  hj  Thuinu  Bnyntun,  1792. 
t  John  ^«oli,  TrrniiM  on  Disauu  of  tlie  JointJ,  1838. 

*  Cnc«]ielt  on  UIc«n. 
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brintf  liio  other  over,  making  it  fast  on  the  other  Bide.     While  the  limb 
still  Ml  the  clevatotl  or  honzoiilal  position,  a  roller  bandage  must  be  earefiilly 
ap|*lie«l  thtu\  tlu*  toes  to  the  knee.     (Fig.  177.) 

TLc  rtiller  in  al>Holutely  noeessary  to  tlie  eoiii])letion  of  the  diew*iiip.  as  it 
noT  only  aids  in  e(|ualizin^  the  sii|ipnrl,  luit  HujiplioM  additional  pnissnn^  to 
the  indurated  tissues.  A^aiti.  rveh  at  ihe  risk  of  repetition,  I  would  iii!*ifc*i 
upon  its  tiinoidhj  even,  and  uuifoi'iuly  di.strilintLni  support,  otherwise  it  w  ill 

eonie  farshort  4>f  its  dcr^ign.    In  twrodit^'H 

J-'iu.  177.  it  will  Ite  prf>per  to  take  off  the  bandat^e. 

V  and,  reniiA-in^  with   a   nponije  the  d  i»- 

V"^^^  <*hnrges  whi(  li  may  have  come  throu^^h 

tho  phtsterK,  again  apply  it  as  befo«*e. 
The  adhesive  strips  should  not  be  <l  is- 
turbed.  if  pc^ssible.  for  a  week  :  thoufi^  li, 
if  the  leg  oeconu^  painful  an*l  the  d  i'^ 
charges  ])rofu8e,  they  may  be  loosen  «:r<i 
earlier  and  renewed  fi\>ni  the  ankle  i«  j>- 
wards.  [>r.  Hunter,  who  has  had  mnc*h 
experietico  at  our  dispensarieti  in  treatii 


"1H 

this  ulnsH  of  patients,  always  applies  ^H 
little  oxide  of  zintt  oinlmeni  over  tb^^ 
nuirgias  ni"  ilie  uleer  before  the  straps 
ping:  it  tenuis  to  prevent  eczema 
defending  tlie  skiu. 

!f  the  plan  above  deseribed  is  eai 
fully  fo||nwf<l  out  in  all  its  details.  m« 
uk'urs  ol'  the  rlasf  under  eonsideraiioii 
will  be  brought  to  Hueeeasful  liraTrization.  Wlien  tlio  nicer  is  higher  up.  say 
tive  or  six  inehes  above  the  ankle.  I  have  not  lound  it  necessary  to  begin  the 
strapping  at  the  foot,  but  two  iiii-lies  below  the  sore,  tenninating  at  the  same 
distance  above  it.  Thy  roller  will  give  the  needful  support  to  the  other  parts. 
The  rubber  bandage,  finst  reeonimendcd  by  Dr.  Martin,  of  Boston,  in  iht; 
treatment  of  iuHnlent  ulrerH.  will  dIVmi  be  found  more  convonienl,  and  evon 
more  eftieicnt.  timn  the  |inK-i's>  hy  strapping.  The  gum  bandage  should  be 
two  and  a  half  inches  widu  and  tour  yards  long,  iind  shnuld  have  two  pieees 
of  tarKJ  secured  to  the  terminal  t*nd.  with  which  ti»  tiisten  the  roller  to  the 
limb  below  the  knee.  The  limb,  having  been  well  clejuiscd  with  8t»ap  and  , 
wann  water,  is  to  be  elevated  in  order  paiiinlly  to  emj»ly  the  vuins ;  then  tbftS 
roller,  bririnnittir  at  the  nietaiarsti-phalangeal  articulatiun.  is  matle  to  rov«l^^ 

each  turn  overlapping 


OMDdof  to  cover  Uieni  lu. 


ler.  iH-ginnittij  at  the  nietaiarst 
in  the  foot  and  leg  by  s|)ind  turn.s,  without  reverses. 

one-third  of  the  jtreceding  one  and  being  drawn  with  an  even  degree  of  tirm- 
ness.     The  bandatce  should  Ite  reniovt^-il  at  night  after  the  patient  rt^tires,  the 
limb  being  wiped  dry,  and  is  to  in!  jigain  a])plicd  in  the  »nnrning  befoi'e  tl 
erect  posture  is  resumed.     Nothing  sht>ulii  be  interposed  between  the  ski 
and  the  roller.    An  objection  is  sometimes  urged  against  the  dressing  that 
keeps  the  litnb  wet  with  pernpiration.  the  odur  tiimi  which  is  not  alw*aj 
pleasant.    To  obviate  this  I  direct  the  liandago  to  be  perforated  with  numeroi 
boles,  which,  while  they  do  not  lessen  its  vaUie.  allow  the  moisture  to  escape. 

Occasionally  an  old  ulcer  will  l>e  met  with  which  will  pmve  invincible  undi 
onJimun-  treatment,  and  it  will  be  necessary  to  rt-sort  to  other  agencies  p 
pan^tory  to  the  strap])ing  or  bandaging.  The  stronghold  i>f  its  obstinate 
sistanee  will  be  finrnd  in  the  HutTtMinding  imlui'ation.  the  tissues  being  nmlli 
together  by  the  products  of  chronic  inflammation;  and  until  this  is  remov< 
it  is  impossifile  for  the  wtirk  (d*  runv  fornuitiim  to  ci)mmence.  If  it  is 
and  very  sensitive,  a  few  bold  inci.sions.  made  down  to  the  deep  faseia.  will 
pivpare  the  way  for  the  water-dressing  and  pressure  Some  advise  paring 
the  indurated  borders  away  with  a  Itistoury  1  once  thought  well  of  it.  but 
I  am  now  satiKtied  that  the  operation  in  most  cases  is  nnnecessarj'.  If  ui 
due  Bensibility  does  not  exist,  a  fl3'-bliHter  covering  the  sor©  and  part«  beyoi 
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iipmpM>'H  by  Mr.  Svmo,  will  not  only  unload  the  overstniinod  vesaols,  but 
$■ '  iry  HlituuIuH  to  the  sort* ;  afU-r  wliirh  pivKSiirt^  by  adhesive  striyis 

III  r  or  by  ihc*  gum-ohistic  bandat;t^  will  tompleCe  ibr  wurk  of  ftiro. 

ffh»'n;:reat  HeiiHibilily  is  associated  with  niHr;jiiial  iiitillnition  und  nii  urrvst 
uf  hpair.  the  Hpfilifatiiin  of  a  litrlo  indotbriii  will  imi  niily  relieve  suHor-ing. 
hot  ofteu  excite  a  bealthv  actinn  iu  the  sore.     An  ulcer  will  scinietimes  refuse 


Ui  Ileal  iu  roiiMMiueuce  of  buiiiif  over  a  tendon,  as  the  tundo  AcbilliH.  tir  a 
mujMJe.  as  the  sphincter  ani.  the  movements  of  which  disturb  and  defeat  all 
►(Tort*  at  rejmir.  This  can  only  be  corrected  either  bv  abmiluie  rest  of  the 
{arl,&ll  movements  bein^  controlled  by  u  splint,  or.  wlieu  this  is  not  practi- 
jiiblv.  by  (he  subcutaneous  divisittn  of  the  tendon  or  muscle. 
',  riivrs  are  s(»nietiines  so  extensive  that  cicatrization  fails  to  cbw©  tliem  in, 
■Itbough  the  jrranulatioiH  may  be  healthy.  The  influence  of  the  marginal 
Colk  b  too  feeble  to  reach  acn>ss  the  chasm  atul  keep  up  tlie  cutitication, 
10^^ the  Hkiiining  reaches  a  certain  point  and  then  stops.  This  is  often 
■iMR'<ftw*extt«iisive  burnt*  or  destruction  of  the  integuraeuis  by  machinery. 
TntierMieii  eiroumstances  modern  sur^^ery  resorta  to  the  process  oi'  grafting, 

Sko-Or&ftiiig. — For  the  successful  execution  of  this  mode  of  tivatmont  a 
hiahtiy  ffrunuhitin^  surface  is  necessary,  and  if  the  ulcer  be  wanting  in  this 
f«irticular  it  must,  whatever  its 
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characUT.  Ik»  bnmijht  into  the  i-e- 
qairedrondilion  by  proper  treat- 
D«>n(.  The  opei*utiMn  consists  in 
tbf  n*nioval  of  nmall  pieces  of  the 
tnii>  tkin  and  their  implantation 
QifiQ  the  trraiiulating  surface. 
TW  ^t^^  should  be  take»i 
ftnm  the  patient,  not  froni  an- 
other person.  A  neglect  of  this 
pTirrsnfton  may  result  in  the 
^"  ri  of  diseasi'.     It  is 

fi"  ^   that  the  pieces  ex- 

tiH"!  nhiiuld  extend  deeper  than 
tlii^fvle  inucosurn.  and  they  may 
thisppforc  be  obtained  without 
•Intwing  blood,  and  with  scarcely 
My  pain.  A  porti«>n  of  one  of 
tirte  pieces  so  obtained  should 
^  (iiridt^i.  upon  a  cork  or  the 
linpsr-nail,  into  smaller  f»ag- 
menta.  oach  ab«iut  the  size  of  a 
0>u*uini-»eed,  which  arc  to  be 
i»i'l  'HI  the  sore  (  Fig.  178")  abv»ui 
^ntfliHtant  from  its  nmrgin  and 
friB  one  another.  It  is  not 
owf^nary  that  any  ilepression 
w  Wade  among  the  gi'annlations 
fif'tlWir  reception;  they  should 
In*  Himply  laid  on  the  surface; 
t>^'f  ii  it  a  inaitcr  of  much  im|>or- 
Uflci'  which  side  of  the  ^^raft  is 
•TfKTiuimt, — jusi  at*  in  planting 
•  ««Hi  it  matter'*  not  bow  it  is 
phniHl  in  the  earth  the  n>ot  will  strike  down  int^  the  soil  and  the  stem  rise 
<i|)Uitt»Lhc  air.  To  retain  these  gnif>s  in  place,  pieces  of  adhesive  plaster 
*b"uW  Isi  drawn  over  the  ulcer,  or,  what  is  Mtill  belter,  the  very  delicate  rub- 
Urtiwue  much  ustnl  in  the  Scot<'h  and  English  hospitals.  A  light  compress 
oflini  and  a  tew  turns  of  a  roller  complete  the  dressing.     The  patient  must 
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be  kept  in  bed.  On  the  third  or  fourth  day  the  dressinji;  ghould  bo  removed, 
with  ^reiit  care  and  delicacy,  in  ordyr  timt  the  t^ruftw  may  nol  be  upriwiod  or 
draifged  away.  After  the  .mirfaoe  ui"  tlieulcor  has  been  cl<>au!*ed  by  allowing 
a  gentle  Htreani  of  warm  water  to  tall  upon  it  from  a  8ponge. — never  by 
wiping  its  wnrliiee. — the  divsMiiig  shoulrl  In.'  rtniewi-d  as  in  the  first  instance. 
These  little  inlands  of  skin  will  (dtcn  a]>]>ear  diBsolved,  looking  like  a  meru 
Hpcck  of  appaivntly  lifelesn  matter;  but  after  a  few  days  a  bluish-while  tilm 
is  seen,  and.  holow  an<l  around,  puncia  vatienliKsa,  whioh  are  the*  evidt-'hctw  of 
.vitality,  and  then  begins  the  fell  prolilVratiwn  of  the  ''graft."  Not  only  doe* 
it  extend,  f)Ut  the  marginn  of  the  nleer  feel  the  power  of  its  pix-senee.  and 
begin  with  new  energy  to  stretch  across  the  chasm  of  granulation-tissue,  and 
join  hands,  aa  it  wei*e,  with  the  little  scattered  islands  of  trannplanled  skin. 

FiQ.  179. 


M«cl«od*a  foroeps  lued  by  Br7knl 

There  are  several  instruments  which  are  in  use  for  lifting  the  graits.  The 
simplest  is  a  pair  of  delicate  rat-toothed  force]»s  aud  a  pair  of  line  scissors 
curved  on  the  flat.  Mr.  Bryant,  of  Guy's  Hospital,  London,  uses  an  instru- 
ment, the  suggestion  of  Mr.  Macleod,  which  is  a  eombiuatiou  of  the  forceps 
and  Bciseors  (Fig.  179),  the  a]>plication  of  which  is  seen  in  Fig.  180. 

Fro.  IRO. 
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Matlnd  of  wing  Maclwd**  fiinMt» 


As  far  back  as  1847.  Professor  Frank  H.  Hamilton,  of  New  York  city, 
planticd  an  opt»nition  for  closing  a  large  nicer  by  transferring  a  portion  of 
miegiunent  to  the  centre  of  its  surfat-e.  believing  that  it  woidd  fonn  a  nu- 
cleus for  the  production  of  new  akin,  and  in  1854  he  carried  it  into  execu- 
tion.* Although  the  portion  so  iransferre*!  had  a  pedicle,  yet  the  method 
bore  some  rei^emblance  to  the  present  one  of  gratYing.  the  integument  l>eing 
taken  fnun  a  part  ilistant  from  the  ulcer,  and  not  being  designed  to  till  it  up, 
but  only  to  (icciipy  a  portion  of  the  granulating  surface.  How  much  the 
operation  of  this  distinguished  surgeon  may  have  had  Ut  do  with  attracting 
the  attention  of  the  inter/it-  of  La  Charile,  M.  Revcrdin,  to  the  subiect,  I 
know  not,  but  in  IJ^G'J  the  latli-r  presented  to  the  Surgical  Society  of  Parist 
the  history  of  a  large  ulcer  whicu  he  had  cured  by  excising  a  minute  p<jr- 


*  New  York  JoaniAl  of  Motlicioe,  1854. 
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Btoof  akin  »nd  embt»ddiii^  it  in  Iho  Burf'ace  of  the  sore.  Shortly  ttftur  thi»s 
»tt«niitin  w»is  tuowt  j^onortilly  attracted  tu  the  suhject  by  tho  piiblicjuion  of 
thtf  rvfwlln  of  i<kin-;;nittiiii;  at  St.  (TCOiXf  f*  Hospiial  by  Mr.  G.  1>.  P(>tli>ck,* 
■inw  which  the  operation  has  been  hir^ely  pnu'tiwod  on  both  Aides  rtl'  the 
MbiDtio,  ntid  with  such  9uecc'»a  :is  to  render  it  uu  eatubUtthed  mode  uf  treats 
uifwrtaiii  kinds  of  uleers. 

It  would  sip|»e«r  that  the  grafts  not  only  grow  by  virtue  of  the  mulli- 
afcttion  or  pnrlitenition  of  their  own  cells,  but  that  they  also  Htimulnto, 
vy  »ome  cntnlytir  power,  pndiforation  of  tho  skin-cellfl  which  form  tho 
houndario^'k  of  iho  ulcer,  so  that  the  two  run  out  cieatrizin);^  promontories 
or  inns  towards  each  other,  whicli  finally  coalesce  and  divide  the  Hore  into 
«vpinit4»  partB.  (  Fi^  Iftl.)  That  thcKc  grafts  lose  none  of  their  structural 
pmliiriiics  by  change  of  place  appears  fi*om  an  experiment  made  by 
Bnant  He  graOcd  into  the  ulcerated  le^  of  a  white  man  four  fni^menta 
Ukfii  t>)m  tho  Hkin  of  a  negro;  they  grew  rapidly,  cloeing  up  the  gap  with 
I  black  patch.     <F\^.  IH2.) 

Kpiilermic  ^n^Din^  has  ^K?ien  attempted  hy  M,  Marc  See.  of  Pans,  tho  late 
Mr.  Poland,  of  (iuy'a  Hospital,  Professor  llodgen,  of  St.  Louis,  Guyon,  and 
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ttnlun  of  cicm(rloi»l  li»ue. 


Btsck  ikii)  ft)  Bryant'* 


«*bers  who  think  that  the  ulcers  were  improved  by  tho  presence  of  the  opi- 
•irmit  wilt*.    It  conwistM  in  ecrapini;  the  cuticle  and  placing  it  upon  the  ulcer. 
"IVru  w  nothing,  h(»wcver.  to  show  that  any  oicatriaing  influence  wan  ex- 
ited, .»r  that  the  practice  is  worthy  of  imit«tion. 
Wc  are  not  yet  prepared  to  determine  how  nearly  the  new  skin  formed  by 
*fti«K  ttpproacheh  the  old  in  the  qualily  of  enduring  pressure,  and  in  (he 
proptTty  ol   contraction   which   befongH  to  other  cicatriceft.      It  does   not 
piiMefw  either  glands  or  hair,  but  it  cnjoyw  a  sensibility  quite  as  groat  at*  that 
«/  lb*  uiber  parts  of  the  ?*urface.  and  shoidd  be  carefully  protected  for  some 
litn* after  the  restoration  of  the  nicer. 
Wtrn  an  ulcer  i**  perpetuated  by  the  presence  of  varicose  veins,  the  great 
"»tiori  is  in  correct,  as  far  as  iMjHMJIde.  the  embarraii^ment  of  the  venous  cir- 
tiou.  tin  the  presence  of  whicd  dcpundw  ihc  (ibstinate.  chronic  coui-se  of  such 
>    When  the  wM-ial  condition  (»f  the  paiictit  admits  of  ix"*t  In  the  recum- 
''•nt  petition  it  should  be  ent'oi-ced.  the  limb  V'ein;^  elevated;  it  will  certainly 
linlitaie  the  cure.     Hut,  as  a  verv*  large  pr«>poriioii  of  siich  ulcers  occur  up(m 
p«!i>»iO'*  who  eann(»l  ci>nveniently  be  laid  asitle  from  their  uccuatomud  occu- 


*  TmmoLiuiu  of  tb«  CUotcaJ  Society,  Luodon,  1871. 
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pations.  it  is  a  groat  Biitisfaeiion  to  know  that  rest  is  not  essential  to  thi^r 
tioaliiig.  Tlu'  Hoiv  in  usuaily  clinnu'tomod  by  dt* rorlive  mtlior  than  oxeejwivi 
pri)liiV.'niii()ii,  iimi  sliould.  lo^tUor  witli  the  Hurroumiiiitf  partH,  ho  HuhjerU!<l  l 
ihe  ii»fliu*n<v  ol'  a  wann-waier  flr<.^s8itig  or  a  rtaxHeed-!i»eal  pouhifc  for  a  fV 
nights,  until  it  lu'corner*  fleanned  uf  all  tissiUMlfhrrH.  Throu«xh  ihc*  day.  nl 
thu  watL'r-drt?8^*i[i(f.  and  a  roller  bandasje  ajtplii'd  whuu  thi*  Hmh  is  I'levati 
front  tliL'  li>eH  Ut  rlie  knco,  annwer  every  pu^p^^^c.  After  thisi,  strapping  iiti 
the  ruUur.  renywod  overy  two,  four,  or  six  days,  according  to  the  aniouiil 
discharges  which  scmk  the  dressings,  will  nu-ot  tlic  local  indications.  Co 
Btitutional  trt'atnioiit  will  often  raatorinlly  assist  healing.  Many  cases  of  vari 
cose  enlargeinenis  of  the  leg-veins  arc  due  to  mechanical  causes  within  tl 
abdomen,  such  as  result  from  constipation  or  fVom  hepalie  enlargement**  p 
ing  upon  the  large  vessels  of  the  boily  and  nf  c^jurse  artecting  all  their  trib 
taries.  A  good  |inrgc.  and  afterwards  keeping  the  btnvels  soluble  with  some 
saline  administered  trom  time  to  time,  will,  by  removing  these  causes,  greatly 
assist  the  surgeon  in  hringing  to  u  succt!ssfnl  issue  the  work  of  rcftair 

It  is  olteo  true  Ihitt  relapses  follow,  but  it  is  because  the  limb  has  be 
neglected.  A  well-adjusted  roller  bandage,  or  an  elastic  stocking,  should 
always  worn  for  the  su[>[Hirt  of  the  veins.  In  obstinate  cases  it  is  advised  to 
destroy  the  offending  veins  by  caustics,  ligatures,  or  subcutaneous  incision. — 
a  pra(;tico  which,  so  far  as  I  have  been  able  to  observe,  does  not  commend 
itself  to  my  favor. 

If,  on  exploration  by  means  of  a  jirobe,  dentl  bone  is  discovered  commiaii- 
cating,  either  dii*ectly  or  indirectly,  with  an  ulcer,  its  removal  will  be  ncci 
sary  tor  a  cure. 

Eczema  IK'quently  affects  the  skin  in  the  vicitiity  of  ulcers;  it  is  ofti 
caused  by  im])roper  dressings.     Nothing  has  pnjved  so  effectual  in  my  ex- 
perience in  removing  this  1roubles<nne  condition  as  bathing  the  parts  w 
with  tar-water,  an^i  at^erwnrds  rubbing  into  the  affected  surface  a  powd 
Consisting  of  equal  parts  of  fulomel  and  subnilrate  of  bismuth. 

1  have  said  n(»thing  about  ointments,  astringents,  balsams,  vapors,  and  a 
forinidable  array  of  other  remedies.     These  are  fast  disappearing  from 
dressin*r-ciise  ol*  the  surgeitu, 
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These  causes  may  consist  in  struct um!  changes  affecting  the  f>inction  of 
organs,  or  from  such  widely-distributed  influences  as  affect  the  fluids  and 
solitis  (d*  llie  body.  ]U'odLicing  what  is  termed  a  tly.'icrasia.  Coming  under  liia, 
fir!»t  bead  are  the  following: 

Ulcers  from  Befective  Innervation. — When,  from  paralysis,  division,  op 
pi-ii'ssure  of  a  nntrbid  gi-owih,  the  nerve-influenco  of  a  part  is  interrupt 
that  part  loses  a  certain  amount  nf  self-jirotecting  }>ower :  hence  the  bed-so 
or  ulcers  which  afflict  bedridden  paralydes.  and  which.  fi*o»u  the  consequent 
inntation  and  exhaustion,  often  hasten  death. 

To  defective  innervation,  I  think,  fck-longs  the  cold  w^.*e^of  Mr.  Paget,  whi 
appears  at  the  ends  of  the  Angers  and  toes,  and  occurs  generally  in  female? 
with  faulty  menstruation,  defective  digestion,and  feeble  pulse,  the  [uirts  being 
alightly  livid  from  imperfect  circulation.  ~ 

Trkatment. — To  prevent  ulceration  fVom  defective  innervation  requi 
strict  attention  to  tne  state  of  the  skin  over  those  parts  most  exposed 
pressure.     For  this  purpose  water-  and  air-beds,  air-  and  hair-cushions,  rii 
pads,  and  felt  ftoa]>-plasters  are  much  employed.    The  frequent  nseof  frictl 
witli  alcohol  or  stimulating  embrocations,  like  the  camphonited  soap  linime 
by  keeping  up  an  active  capillary  circulation,  is  the  most  valiuiblo  of  all  loca 
measures.    Avhen.  in  detiance  of  all  precautions,  such  sores  form,  they  should 
be  managed  according  to  the  plan  detailed  for  sloughing  ulcers. 

In  the  cold  ulcer  the  remedies  should  bo  directed  so  as  to  correct  the  All 
tional  disturbances  of  the  organs  prominently  involved.    Eight  or  tengi 
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of  Hue  luitfM  ehiitiUi  Ih*  adminiAtorml,  rollowL*d  by  a  siUine,  atlcr  whioh  prepa- 
ntioD»  af  iroa,  us  llio  liiK'tiiiv  i>f  thu  citlnridi*,  comt'  in  with  inlvjinlajafo.  In 
nldiliiiu,  ih»  jmlient  should  he  ulhiwftl  :i  ^eticniurt  diet,  should  Hvo  much  in 
lh«  o|M5U  air.  iind  should  havr  tlu*  iiaris  wolt  rubhcd  with  a  weak  sulution 
of  ihe  hic'bloridc  of  iiiuirury  or  sulpliaio  (fi"  ooppor. 

Perforating  Ulcer — This  ulcer  or  sinus  in  mci  wilh  on  iho  pluiiiar  surface 
of  line  or  l>'»ih  toot,  and  usually  opoiiH  on  tluit  |»ari  <.ft'  ihc  luttur  which  corro- 
«pnrnlK  to  the  flt».-<hy  anteriur  abutment  ovcrlyin<;  the  melacarjio-phalan^cal 
irticuUtion  of  the  j^roat  loo.  The  sinus  leudn  down  to  dinea-^ed  bone,  and 
Om  ini4*u:ument  for  some  distance  around  the  external  orifice  of  the  ulcer  is 
tbickrtiLMl  anrj  rallnun.  Sometimes  several  of  thoHo  ulecratinjjj  canals  exist, 
ind  %Tv  accompanied  by  caries  of  the  metatarsal  and  other  bones  of  the 
|)0t-  Antjther  distini^uishin^  characteristic  of  the  disease  is  umcslhesia, 
ttore  or  less  complete,  not  t)nly  «d'  the  parts  imniediately  anjund  the  ulcers, 
kl  iW^  in  the  districts  f»f  the  leg  supplied  by  the  skin  nerves.  The  dis- 
cbtnrt^  fr)»m  the  sores  is  ru)i  |>rofuse,  and  consists  of  an  unhealthy  thin  pus. 
Wftlkinjf  hccomos  ditfioult  and  painful,  and  the  fi>ot  loses  its  proper  shape. 
1  do  niK  think  the  disease  in  common  in  this  oountry.  1  have  seen  only  a 
tingle <»»<'  It  is  said  to  have  occurred  in  the  hand.  The  dissections  which 
ksvi?  been  made  in  cases  of  perfonitint^  ulcer  tend  to  contirni  the  views  of 
Diqilflv,  Savory,  and  others,  that  the  disease  has  a  neurotic  origin,  the  nervo- 
WiTvw  alMiut  the  sinus  or  fistulous  tracts  having  in  a  great  measure  disap- 
)K&n*il,  while  the  anterior  tibial  and  posterior  tibial  nerves  were  found  lu 
i  Hate  of  sclerosis.  The  fact,  also,  that  the  disease  is  ofYen  accom|>anied 
byitaxic  »ymploms.  as  lightning  pains,  reflective  muscular  co-ordination, 
OBthmia,  and  leiisoned  patellar  reflexes,  \a  a  Airther  confirmation  of  this 

TkiATiiENT — Amputation  Huffieiently  high  not  to  include  diseawed  struc- 
turni  olfora  the  only  remedy  likely  to  effect  any  good  result  The  pallia- 
fir*  nn^suri's  consist  in  keeping  up  the  strength  of  the  general  system  by 
foQira,rod-livor  oil.  and  nutritious  food,  at  the  same  time  directing  the  use 
of  rmiohe*  in  order  lo  relieve  the  fool  from  pressure. 

Aimther  variety  *>f  constitutional  ulcei-s.  those  resulting  from  a  hlood  dys- 
rT't»*j  •iirh  as  the  luberculous.  sy]>hilitic.  scurbulic.  catu-erous,  and  lupoid, 
will  1k' conbidered  under  the  he^uls  of  these  various  diseases. 

MORTIFICATION. 

^euall  the  phenomena  which  convey  to  the  mind  the  idea  of  life  in  a  part 
wtMbwnl,  »uch  as  circulation,  secretion,  sensibility,  and  heat,  we  *iiay  the  pai^ 
iitltfld'ir  mortified.  When  treating  of  this  sufgeet  the  older  writers  were 
iDtJw  h&hii  of  using  ihe  terms  mortification,  sphacelus,  and  gangrene.  The 
fii|piinoation  which  they  attached  to  the  first  two  was  death,  and  to  the  last 
^D^.  or  all  those  changes  which  are  in  opoi-ation  preliminary  to  death. 
Tor  rvtiiitinn  lif  these  terms  is  calculated  to  |)roduce  cnnfusioii  and  misap- 
pithru-ion  in  the  mind  of  the  student ;  they  should  bo  discarfled  from  surgi- 
''aI  ouinenchitun*.  and  I  shall  retain  only  the  term  mortification,  a  derivativo 
(him  iw.»  Latin  words, — mors,  **  death,"  and/*?c^.  to  "make."  When  niorti- 
l'"'  f>la<*c  in  aof^  parts  the  dea<l  portion  is  called  a  slough  ;  when  in 

""•  ^rum.     Mortification  in  b<me  is  expressed  by  the  term  necrosis. 

'"'  ■  hndy  ran  claiui  exemptitm  from  this  destructive  process,  except, 

Pipr'.- ,  iieart.  though  some  tissues  are  more  pr»>ne  t<^t  suffer  than  others. 

Ufgry-nter  the  vascularity  of  a  tissue  or  organ,  the  greater  is  the  tendency 
^ mortificati*m,  especially  when  they  are  subject-  to  inflammation,  Among 
Ibwe  in  which  the  dispoeifion  is  grt^atest  are  the  dermoid,  connective,  and 
f,\.^i,,.H;   alAo  the  blood,  mucous  tncrabraiies.  and  muscles.     Those 

I  lortirtcarioti  longest  are  cartilage,  tendons,  bone,  blood-voftsels. 

V  •■  i  I  anks,  and  bniin-j*ubstance.     It  is  not  unconimon  to  see  an  artery 

perrioua  to  HoihI  stretching  across  a  chasm  which  has  been  formed  by 
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li»sue-{iestructi(>n.  The  final  giving  way  of  sach  trunks  explains  the  fearful 
hem4>rrha»jrs  which  rx-cur  ii>  ])hthisiH  [mlmonaliH.  Tt»n<ions  remain  long  after 
tht*  parts  aruuini  thciii  iiavi?  bfi'ti  ck-Htroyed,  and  cartilagi.'w  will  retain  their 
integrity  when  the  bouos  with  whirh  tlu'v  arc  asHtH'iatcd  are  cxUMinivelv  dih- 
organized.  (Tlandnhjr  (trgans.  excfpt  the  lymphatic,  art»  not  often  Ihesiibjocto 
of  murtitication.  ^| 

Caiisks. — A  proper  supply  and  a  proper  exchange  of  healthy  blood  H 
condition?*  necesnarv  if»  the  nutrition,  and,  conseqnently,  the  life,  of  any  tie- 
Hiie  or  organ  of  the  liody.  Whatever,  therefore,  prevents  these  predisposes  to 
destruction  or  death.  Many  of  these  causes  are  in  no  way  connected  vrith 
the  body,  and  are  external;  otliers  lie  within  the  orgauiHm,  and  ure,  tboi 
intenuii. 

External  Causes. — ^These  may  be  called  traumatic,  such  as  contasit 
lacemtions,  pressure,  eansticH,  burns,  eol<i. — a  class  of  injuries  quite  famiitRi 
to  the  httspital  s»»rgcon.  They  operate  in  two  ways.  When  a  heavy  pie« 
of  castini;  or  the  whee!  of  a  railroad-car  crushes  a  limb,  grinding  it  into  i 
iinlp.  bloiid-vesrtL'Is.  nerves,  anri  all  the  coinpoDt.'iits  nf  the  part  mollify.  TTw 
blo*id-sup|ily  is  immediately  cut  ort",  the  mok-euiur  constituents  of  the  lisvaci 
aiv  sii  dislurhed  that  the  force  of  cohesion  which  opemtes  between  thoii 
particles,  maintaining  form  and  consistence,  is  lost,  and  they  become  ihi 
spt>rt  of  those  pure  chemical  mutations  which  arc  so  active  in  decommiHition 
If  a  potent  caustic,  such  as  caustic  potash  or  sulpluiric  acid,  bo  applied  toi 
pari,  iu  a  tew  moments  thu  latter  is  ivduced  to  a  Idackened  mass*,  blood  uk 
bloodvessels  par(ici|mling  in  the  destruction.  The  same  result  follows  tbi 
applif'Hiion  of  the  actual  cautery.  In  such  exanijiles  as  these  the  death  ii 
entirely  in(le|>endent  of  inllanimation.  Should,  however,  the  vulnemtinij 
btidy  o|»erate  with  less  intensity.  f*o  that  a  certain,  ihuugh  much  (iiminishcd 
amount  of  blood  still  reaches  the  damaged  part,  the  seni^ibility  of  the  tiwue 
though  im|mired.  is  not  enlindy  lost.  Umli'r  sncli  a  Htate  of  crippled  cir 
cLilation  ati'i  innervation,  inflammation  will  follow,  by  which  the  (Icath  of 
tlio  part  is  insured.  Heiv  there  are  two  liictorM  at  work  to  kill. — the  iitjuri 
which  lias  ini])aired  the  vilaliiy  of  the  pari,  and  the  inflammation,  whiol 
gives  tlu'  tiniwhint;  blow.  In  traumatic  Timrtiticalion  di*aih  may  be  confine* 
Ut  a  vi'ry  cii-cumsrribed  r4gion,  or  lo  the  area  <d'  contact,  or  it  nuiy  extern 
far  bevoiid.  raj>idly  iiu])li(*aling  an  rnlij*e  extremity  This  is  witnessed  occa 
sionally  after  railroad  aeeidenta  or  severe  com|>ound  fractures,  and  is  eaUe< 
*■  sprea/iitiij  tjanqrene." 

Intkunal  C'aises.— Undei-  this  head  are  to  lie  classed  all  such  as  act  bj 
obstruction,  both  inflammatory  and  non-inflammaiory. 

infiitmmtitory  obstntrthti. — Thi.-*  proves  a  fruitful  source  of  mortification 
When  an  intense  inttammation.  like  that  of  erysipelas  or  carbuncle,  befali 
the  skin  or  the  subcutaneous  tissues,  the  vessels  are  engorged  with  blood,  thi 
latter  becomes  stationary  in  the  capillaries,  and  the  parts  are  infiltrated  witJ 
ti*]inHu<lation,  ho  that  death  follows  by  such  a  sh-angulation  of  the  vessels  ai 
prevents  the  passage  or  renewal  of  the  blooil-supply.  Tlu>  terminal  art«dfl 
capillaries,  and  commencing  veins  asv  all  implicated  in  such  cases.  H 

Arterial  obstrui^tion. — The  obstruction  of  an  artery  nuiy  be  brought  abouni 
several  ways.  When  a  ligature  is  placed  about  thi-  principal  vessel  of  a  liml 
like  the  femoral  in  cases  <d'  popliteal  aneurism,  the  only  ho|>e  for  the  parli 
below  rents  upon  the  collateral  tnmks.  Should  these  fail  to  convey  the  ldoo< 
through  the  anAst<»mosing  bmnclies,  mortification  will  follow. 

Again,  a  tumor  umy  so  pivss  upon  an  arterj'  that  the  parts  to  wlii« 
is  diHtribuit'd  will  bo  deprived  of  bl(X)d  and  die. 

Thrombosis. — Bv  this  is  meant  obstruction  of  a  vessel  or  vessels  by  a  ^ 
tdum  of  bloml.  ^Vhen  complete,  and  in  the  ju-incipal  arterial  trunk  (Fig 
!H3),  the  mortification  which  follows  is  of  the  acute  kind,  and  is  apt  to  provi 
fatal.  It  is  sometimes  caused  by  inflammalorA' change  in  the  wall  of  a  vessel 
producing  a  degree  of  roughening,  or  s<»me  little  in*egularity  on  its  innei 
sui-face.  which,  like  a  thixMid  stretched  across  the  lumen  of  a  vesseK  serves  U 
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ib«  froo  fiu)v«Tneiit  <if  tht;  Mood  ami  Hnnlly  tonn  a  clot.     That 

nttmiftilum  nuiv  rorrn  altogether  iii(lii|H.'ntlont  of 

Uninmliittt  i«  txTlainly  tnie.  oven  in  jivrwdnH  (it'cxiH)!- 

it  hwiiih.     Two  Hiu'h  <*asf(«  have  come  uruit-r  my  ob- 

liun;  OHO  in  the  hnichial  arlory,  nvur  Ihc  hond 

i>i  ill  a  Hh(H*ruakL*r.  in  ^ooil  health.  aii<l  uhout 

i:  -arn  old.     Thf  tbrearia  mortitici.  and  wat* 

ttUufm-iitly   nnijiiitatcMl.  the    man   n't'overin^.      Tbu 

Mconfi  iTiM'  wuft  that  nf  a  youn^,  ht'uhhy  tonialL*.  who, 

vhilr  U'lidiiiii^   ovur   the   wash-tub,   wiw    hoixcd   with 

jrnunp  ni  thr  le^,  which  Hoon  hiH.'arnc  8wollen  :  morti- 

iiiori  t»t*  ihc  ttitirv  limb  lollowed,  tVuni  tho  t'tfeotn  of 

iirli  mIio  rapidly  Hank  and  died.     Ob.^t ruction  of  tho 

mral  nriory  htdow  tho  fjroin  wa?*  rfa<iily  diatjnosod. 

two  cHiK^f*.  would  sotim  to  tavor  the  idea  that  the 

irorotii  wen»  deturmined  by  llie  inharp  an^le  formiMl  in 

v«MK'li4  from   the  f>eculiar  nature  of  their  iK'Cupa- 

Uitt  lirwt  by  hammering  on  hiw  lapHtone  aud  drawing  the  waxed-endt 
othorhv  bending  over  the  wash-tub.  A  oaso  ot'tbrombuH  of  the  IcmomI 
?r)',  with  a  fatal  termination,  in  a  nei-son  believed  to  be  free  from  any 
haft  been  reported  by  Dr.  Waller  F.  Atlee.  of  thiH  city.  Ah  ihese 
ibi  have  both  a  parasitic  and  a  vital  connection  with  the  veHnels,  they 
*linH'«  undergtj  sol^ening.  in  con»equence  of  which  fra^menlsare  detached, 
<*b  arx'  called  emboli,  and  which,  when  swept  aking  in  the  bhH>d-curn'nt^ 
klQ|^  up  the  vesrtclH  and  indu<*e  niorliticaiion.  These  peculiar  formations  are 
"iTored  by  rbeiiinatic  and  feeble  anu'mio  staten  of  the  nyHtem.  They  are 
iuo*(t  !'(mnu(»n  in  yuunj^  females,  and  tend  to  a  fatal  t^^nnination. 

Arfvriul  iib?*iruelion  in  lavored  by  a  weak  lieart,  a  feeble  circulation,  endo- 
*^riiitis,  imrrowiugof  the  lutuun  of  the  ve8»«l8,  rigidity  of  their  walia,  auwmia, 
•'id  Jitiii*n»nm 

-AiJcuHnnml  dilatation  is  occanionally  a  caune  of  arterial  obHtruclion.     A 
p*'^'^  time  since,  a  patient  with  popliteal  aneuriMm,  under  my  care,  loat  his 
L^  ^  nwirtitii-ation  in  con»equeuce  of  a  fragment  of  coagulated  bloitd  from 
loe  •»a<«  bviing  earric<l  dnwn  into  tlio  vetwels  below. 

Oiron/rtr  gttjujrfne. — ^There  is  a  form  of  mortiAcation  which  I  have  not 
w^uiid  mrniioned  by  surgical  writern.  It  occurs*  usually  on  norae  part  of 
"*®  lowi^r  fsiremiiy.  A  duhky-looking  spot  makes  its  a[>pearance,  which 
^'^'iualty  d«'ep*'n*  into  a  ehurc<ial-black  color,  in  often  perfectly  circular  in 
\P^-  and  d'Ni-'*  nitl  exceed  in  sixe  a  silver  hali-dollar.  The  gangrene  involves 
the  »kiu  and  f^idH!utaiK'ous  !isnne.  It  is  accompanied  by  nnvrkod  signs  of 
***miKtkm,  and  doubtless  de[>ends  on  an  embolic  plugging  of  one  of  those 
rimall  arterial  vessels  which  supply  a  detinile  district  of  structure: 
a^  ih*'  a«**uralt)  rin-umscripiive  and  characleri>-tie  form  of  the  slough, 
fijur  ett>M»*  of  the  iliseani*  which  I  have  seen  all  occunwl.  save  one,  in 
^Btualwi.  Oni'  of  the  patients  was  a  woman  tA'  a  gross  habit  of  body;  a 
"itJ  wa*  a  lady  wiio  had  sntfered  a  long  time  from  a  suppurating  cyst; 
I  wnn  B  female  of  about  forty-five  years,  and  was  nin  down  irt  health 
11^  disi'ase.  The  male  patient  liad  been  a  hard  drinker. 
/  an  fxlutH^tirufkirtflr — l)i»ea.se8  which  pitxluce  a  profound  altera- 
ttrucluri'  of  the  blocKl,  as  typhoid  and  exunlliematous  fevers. 
•ii-M.'a»e  and  diphtheria,  give  rise  to  conditions  tavonible  to  arterial 
o6iirracti«'n  nr  emboli!«ni  I  had  a  young  man  in  the  Pennsylvania  Hospital 
with  mi>rtil}eation  of  rlu*  f<KJt  and  lower  third  of  the  leg.  coming  on  dui'int; 
eoni*fe](n<H>nre  from  typhoid  fever.  A  line  of  separation  formed,  and  thr  linib 
w*-  ■!  with  a  suecciflsful  result.     A  similar  c;i."o  I  saw  with  a  brtdher 

pr.-  in  which,  however,  the  patient  fooli.shly  declined  amputation  and 

aicH.1.     St  V oral  eum^s  I  ran  recall  of  a  less  serious  nature,  in  which  the  limb 
not  kipii^ 
JUotnLchant^.  with  a /tebln  heart. — This  condition  will  favor  raortificatiou, 
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eniii*ely  indopondent  of  either  thrombi  or  emboli.   Of  this  nature  probably 

the  diseano  called  rnniia.  ouncriim  imi>>.  or  water-canker,  to  which  the  a(u>niH 
of  the  Anieriraii  fJr^^to.'^^^iorl  was  called  long  nince  by  Coates  and  JackHnn."  ui 
which  attacks  ilie  cheoks,  lips,  and  «^uins()f  pale  and  weakly  childrtMi.   Th< 
causes  are  activfly  at  work  in  lhut4C  cases  in  which  the  di^JcaHf  nppeant  at  ll 
outposts  of  the  body,  a.s  ihe  point  of  the  none,  tips  of  the  eai"s,  and  cxirvmc 
ends  of  the  fini^eiN  and  ta^n.    To  thin  caune,  in  part  at  lua.st,  I  refer  the  -mw^ 
larly  syninu'trical  niortiticatiou  uf  the  liinbe  occasionally  met  with  in  Fni 
which  has  lirrn  dcr^rrjlicd  i»y  iJaynaud. 

IiitfiTial  ort;anK  niiiy  niirtur  in  this  way.  Numerous  examples  of  mortifica- 
tion of  the  tun^  by  arterial  and  vcMious  obstructions  are  j^iven  by  Ranctifuse.t 
Simoniti.];  Dtunoni  l*aliier,§  FHtK,|l  M.  Azain,Tf  Ilayden,**  an{i  others.  Ca-Ncia 
of  exteiir*ive  j)luKK*"iC 'd"  tlie  pidnumary  arteries  by  emboli  and  thrombi  with- 
out tlu'  oc'curriMite  of  nn>rl!tii'ali<jn  are  ju;ivcn  by  otheix  atnony  whom  niay 
be  named  Pa^utft  and  Kirkes.JJ  When  we  consider  that  the  broncliial  and 
not  (ho  pulmoiiaiy  arteries  nourish  the  lun;L^,  we  can  understand  wliy  therv 
should  he  some  doid>t  as  to  the  part  played  by  these  clots  in  inducing  nmni 
tication,  and  whether  the^o  obstruotiuns  may  not  be  consequences  rathi-r  tlon 
causes  of  the  disease. 

I>iabetes  niellitue  is  frequently  found  associated  with  gangrene,  and  no 
doubt  stands  in  direct  causal  relation  to  it. 

Venous  obstruction. — This  may  be^  in  rare  instances,  a  cause  of  mortificA- 
tion.  by  leaving  no  way  of  escape  fur  the  bluud  which  has  been  carried  into 
a  part  by  the  arteries,  I  can  recall  no  ease  in  wliich  mortitication  could  b« 
referred  U\  this  corHlition.  The  numerous  venou«  channels  and  their  coro- 
municatioMs  render  it  almost  certain  that  if  one  trunk  is  compressed  another 
will  siip[denient  the  defect  and  so  cany  on  the  circulation.  In  stran^ulale't 
beniia.  where  the  knuckle  c\f  int<>stine  is  completely  encircled  by  the  cun- 
strict iii/^  »*ii>K'  renderinj^  all  attempts  to  restore  it  unavailing,  the  bowel 
retains  for  some  time  its  vitality^  though  both  arteries  and  veins  are  ob- 
etrucled,  a  ct)ndition  which  makes  the  danger  of  mortification  much  niorv 
imminent  than  when  the  arteries  alone  are  involved. 

Atjents  Introduceti  into  the  blood. — The  calibre  of  the  vessels  may  be  so 
diminished  by  contmction  ol'  their  muscular  walls,  through  the  agency  uf 
materials  taken  int(f  tlic  systonj,  as  to  produce  tlu'  Ktan'atittn  arid  cnnstNiuent 
death  of  a  part.  Of  this  nature  is  the  mortification  following -the  tise  of 
ergol,^^  which  produces  a  pei-sistent  contmction  of  the  muscular  coal  of  ihe 
vessels.  Or,  again,  rliL^  MoihI  which  moves  in  the  vessels  may  he  killed  so 
suddenly  by  the  instillaliori  of  u  poinon,  like  that  of  the  rattlesnake  or  the 
cobra,  tliat  an  entire  limb  will  fall  nipidly  into  niortificatioc. 

Certain  kinds  of  food  in  which  there  is  no  nitrogen,  as  sugar  and  gum. 
when  fed  for  some  time  to  dogs,  will  pioduce  nhMighing  of  the  cornea. 

Defective  innervation. — Whatever  interferes  with  ihe  lransmi>*8ion  of  nerve- 
force  from  the  ganglionic  umssus  to  different  portions  of  the  body  become* 
a  cause  of  mortitication.  This  is  due  to  a  taiily  circulation  from  va.4CuUr 
weakness  in  those  portions  of  the  body  which  are  imperfectly  inm-rvated. 
Under  this  head  come  the  sloughs  about  the  nates  and  limbs  of  persfins  suf- 
fering from  paralysis,  or  those  which  follow  tin*  division  of  imyHtrlant  ntTve», 
like  thu  median,  ophthalmic  bmneh  of  the  titUi  pair,  and  peroneal.     The 
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le  prasBure  of  a  8hi»e  or  a  l>:tncla<:^e  on  th<;  foot  of  n  child  that  has 
Che  sabjtK:!  of  infantik'  panilysis  mny  in  twoniy-four  hours  ivjthIuc*?  a 
■loogh-  To  ficfeclivv  !nner\-alion  may  l)0  !vti'rre<i  cases  of  sl*'nt;htii^  uf  iho 
ukb.  sach  a«  Sir  Honjamin  lirodio  dencriheH  an  coming  on  ai'ior  injury  to 
Ike  SpiDO. 

Woiie  thus  ouumeratiDg  some  of  ttiu  causes  of  mortification  under  dia- 

tinctire  heads,  it  must  not  ho  forgtttton  tliui  thin  disoane  is  the  result  not  of 

ijr  Millie  cause,  bat  of  the  combination  of  many ;  in  other  woixli},  that 

iction  is  as  complex  a  process  as  const  ruction. 
Varieties. — There  are  two  varietien  of  mortitication,  the  acute  and  the 
<*Art)nK.  Tbese  are  sometimes  designated  as  the  inoiat  and  the  dry.  Be- 
iwf^i)  thette  two,  the  acute  and  the  chronic,  will  he  found  cases  in  which 
Uiv  phenomeaa  of  both  are  present,  and  which  therefore  partake  of  a  mixed 
ebincler. 

AcQte  Mortification. 

When  mortitication  is  of  intlammatory  origin,  the  sj^nptoms  which  precede 
iltrrholh  local  and  constitutional. 

Local  SrMPTt (MS. — These  are  intense  redness,  hurnini^  pain,  swelling,  and 
b<*l,  with  extreme  tension  of  the  tissues.  They  are  fnlluwed  by  a  change  of 
oolor.tho  part**  becomingof  a  dusky-brown  or  dark-vioIeL  color,  and  afterwards 
yellow, intermixed  with  agi-een,  liv-id,  ordark-|»nr[>lehue.  Ked  streaks  appear 
tlung  tho  course  of  the  superticial  vessels,  and  the  surface  assumes  a  mottled 
ipfMmi.noe.  The  temperature  falls,  the  sensibility  begins  to  diminish,  the 
swelling  becomes  softer  and  a'demalous.  and  vesicles  or  blebs  rise  on  the  sur- 
(iff,  tilled  with  a  slniw-  or  dark -colored  senim.  AH  these  threatening  ?*vmp- 
iMSfty  be  present  and  yet  the  life  of  the  part  not  l>e  extinguiiiihed.  1" here 
•ttPW  still  circulation,  sensibility,  and  a  certain  degree  of  heal ;  and  wheu 
n ibh ftati?!  it~s  recovery  is  not  impossible.  If,  however,  the  progress  of  the 
dtMtse  is  not  arrested,  a  muiv  extensive  separation  of  the  cuticle  takes  place^ 
which,  on  tho  slightest  pressure,  becomes  detached,  leaving  a  moist.  slipjHjry 
•orface.  with  a  peculiar,  otfensive.  and  sickotiint:  odor.  The  color  changes 
t»>ftd»rk  gray,  brown,  or  black.  (Fig.  184.)  When  prcsseil  upon,  the  parts 
cmcklo,  fn>m  the  ichor  and  gasea  by  which  they  are  interpenetrated.     The 
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Wfiody  Mrnini  and  gases  present  are  the  product  of  blood-  and  tissue-decom- 
po»itittii,  and  give  t^i  the  deuti  p«)rtion  a  most  fetid  and  disRgi*eeable  odor. 
Tb«act*umulation  nf  gan.  if  the  integument  or  deep  planes  of  fuscia  remain 
ttnlmikm.  will  pn»dtire  u  swelling  yielding  a  peculiar  reHonanco  when  per- 

' *    but  when  these  tissues  give  way  the  parts  rapidly  shrivel  up. 

▼ou  I  — Ifi 
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]f  a  mortitied  limb  be  luid  open,  a  marked  ditferenco  will  bo  obftervcd  iu 
itH  differont  (riimponenls.  Tho  cellular  tissue  will  present  a  ^vay,  fitxWeo  ap- 
iM*ai*aiKe.  detached  in  shreds  or  tibres,  the  niuHcles  will  be  dark  and  pulp- 
like;  the  leudunn  but  little  ehan^ed^  perhupH  beginning  to  break  up  inltf 
filaments;  the  perioHteum  tjone.  and  bouei*  dry  and  brown:  the  medullary 
membrane  alive  in  some  caset*  weeks  after  all  elne  in  dead. 

The  color  whieli  belon^w  tn  rni)rtitication  is  the  result  of  the  decomposition 
of  the  red  eorpuscU-s:  their  eolorintr-niatter.  bein^  njixed  with  the  water  and 
serum,  hliiins  not  only  the  relhdar  tissue  about  the  veins,  irivinj^  rise  Ut  ihe 
dark-red  streaks  which  fulKiw  the  course  of  the  su]iertieial  vessels,  but.  ih 
some  derive,  all  the  disor^ani/.ed  componeiUs  of  the  atl'eeted  portitni.  The 
ehemieai  changes  which  ensue  u]if>u  the  destruction  of  iho  tissues  bv  the 
action  «if  oxygen  or  by  oxidation  are  both  numerous  and  complex.  \Vhat- 
ever  their  iuleriuediate  fonnh,  the  last  result  is  the  ft>rmation  of  carbonic 
aeid  water  aiid  ammonia.  The  disgusting  odors  which  emanate  from  the 
putivfying  mass  are  not  fi*om  any  single  product,  but  fnun  several,  among 
which  are  sulphuretted  hydrogen,  sulphuixit  of  ammonia,  and  valerianir  and 
butyric  acids.  Several  cryslulMtie  bodies  aix*  also  formed,  differing  according 
to  the  structure  or  organ  destroyed,  such  as  ammoniacu-magnesiau  phusphaie. 
margarin,  stearin,  tyrosiu.  and  Iciuin. 

Notwithstanding  that  the  um^is  consists  of  dead  material,  yet.  singularly 
enough,  in  its  midst  are  to  be  seen  innumerable  living  organisms,  as  the 
aspergillu^  oidium,  or  mould,  vibriones.  bacteria,  etc.  These  foims  do  not 
arise  by  spontaneous  generation,  hul  have  gained  adnultance  from  without. 
Some  writers,  such  as  Pasteur,  believe  that  in  i  he  [iresonee  of  these  orgnnisius 
consists  the  essence  of  decomposition  or  putrel"actii)U ;  in  other  wonls.  that 
they  play  the  part  of  termcnls. 

Constitutional  Symptoms — Iiuring  the  curly  part  of  the  intlamniatory 
Btagt^  the  pulse  is  rapid.  at»d  possesses  considerable  force;  the  tern poi-ulure 
is  high,  reaching  four  or  tive  degrees  above  the  natural  standard;  the  thirwi 
is  intense,  accompanied  with  headache,  nervous  restlessness,  a  hot,  dry  skin, 
and  soineiimes  delirium.  As  the  disease  advances,  a  marked  change  takes 
place'  the  pulse  loses  its  volume  and  resistance,  becoming  feeble  and  more 
Irequcnt ;  tlie  tongue  is  drj*.  and  oia  dark -brown  color;  the  skin  moist,  with 
cold,  clammy  sweats;  the  etmiilenance  anxious,  and  pinched;  the  v(dce  feeble; 
there  in  great  loss  of  muscular  stivnglh,  so  that  the  patient  is  cvimpelled  to 
maintain  the  doi-stil  decubitus  and  slides  down  in  the  bed  ;  the  urine  becomes 
turbid;  occasionally  a  diarrluea  sets  in;  there  is  a  disposition  to  doxe.  with 
inc(»hci*ent  muttering;  in  tine,  there  are  present  well-pronounced  typhoid 
symptoms. 

The  exccaaive  proati-ation  which  ftdlows  the  death  of  even  a  very  limited 
portion  of  the  body  is  difficult  to  understand,  (tulhne  thought  it  was  cjiu>cd 
by  shock  to  the  nervous  systeni.  I  uni  disposed  to  think,  with  Brodie  and 
others,  that  it  is  due  to  bfood-poisoning, — a  tbrra  of  septicffimia  induced  by 
the  inm^duction  of  tissue-sewage  into  the  system. 

Separation  or  the  1)k.\d  from  the  Living. — After  a  variable  jwrioil, 
depending  on  both  local  and  constitutional  causes,  the  dead  part  or  slough 
18  di.sconnected  fi*om  the  living.  The  me<*hanica]  connection  remains  Mime 
lime  aller  the  vital  one  ceases,  and  this  nuist  be  severed.  While  the  pnK-ess 
of  morlitication  is  in  pnjgrcs.s.  from  whatever  cause,  internal  or  external, 
an  inliammatory  work  is  being  *lone  in  the  parts  some  distance  beyond  ilj* 
limits.  This  work  consists  in  the  infiltration  of  the  structures  contiguous  to 
the  dead  parts  with  both  lymjth  anil  leucocytes,  erecting  in  this  way  a  barrier 
against  the  intrusion  of  injuriitus  matteif  into  the  sound  tissues.  A  red  line, 
which  fades  away  into  the  adjoining  jmrts,  produced  by  t^pillarj-  distention, 
appears  beyond  too  dead  skin.  This  is  the  line  ai^ iiemareatton.  l\  completely 
encircles  the  disease,  its  biinler  being  irregular,  ser|K»ntine,  or  zigzag.  I  Fig. 
185.)  The  etTecl  of  this  intlammalory  iutiltration  is  to  produce  solteningand 
solution  of  the  texturea  into  which  it  is  poured,  thus  diseolving  the  connec- 
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iwiultetwwjn  the  dead  and  the  living  parts.  Many  of  thooell  coraponents  of 
Ihf  ilf«*ft**d  Ktnir-iiirys.  tofjether  with  rnii^nilod  ooryiuscloti,  appear  as  pus,  and 
furma  lioilthy  ili^chursft*- in  pliioe  of  tlR^  Ititid  and  irritating  icnor  which  jtonrs 
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throDirh  every  cn^vice  of  the  foul  slouch.  When  onco  this  aiHpicioiii*  line  is 
fonDi>l.  »nd  the  pnweiw  of  sopnration  fully  <*ijniinencc*d,  it  will  be  annoutieed 
by  the  uppoarunee  of  a  tfroove,  Hhowiiii^  a   Ioh8  of  subf^t«DCo.  which  groove 

^fiunli^uei)  to  deuiH^n  l>y  the  ulceration  which  di88olvo8  one  plane  of  atruettiro 
|0«r  ftoother.  via^.,  nkin,  fadcife,  muscles,  tendons, 
fffiOHli^uin.  and  hone.  K^aving  an  irregular,  serrated 
•or<ice.  The  direction  taken  hy  the  ulceration 
itnvrcr  perpendicular,  but  oblique,  the  iiK-lination 
kiftC  lowani**.  n(»t  ft'om,  tho  Klough.  (Fig  1H6J 
WhfD  only  one  or  two  planes  of  tissue  are  mor- 
tilipd.  llie  infiltration  in  not  only  aroumi  hut  also 
bvncath  Ilic  Kliinirh.  The  rapidity  with  which  the 
nhiration  proi^ri'sses  dependn  upon  the  nature  of 
lk*«nii'iure  Tho«c  which  roHiNi  lon;:cest  an*  the 
llBdiifi.*«.  f 'urt ihii^^A.  IxtiicH,  and  artorius.  In  the 
f*»  of  u  mortitifd  lep,  two  <»r  three  weelcH  will 
•office  to  reach  the  hone,  but  the  latter  will  ix^rpiire 
ibneur  four  months  for  its  Hoparaiion.  In  nuch 
«••»  iIm*  bone  always  protrudes  some  dislAnce 
tx-rotti]  the  tuoft  {uirta.  the  Htump  having  a  conical 
funn.    (PijET.  ISH.) 

'rtie  ntiitHtauce  of  the  blood-veewels,  especially 

Ihf  arloricH,  to  the  destructive  proccHS  is  a  wise 

prorifdun  to  prevent  hemorrhage.     It  given  time 

M  »aly  for  their  closun*  l»y  the  preliminary  clot. 

fciii  i\m  fi»r  the  HOi-ure  uhlileration  of  their  canals 

Ors^aniKc^l  lymph.     The  e.Kteut  to  which  they 

cKm^hI  ;«  somctimce*  »o  great   that  an  amputa- 

Mib,  it  is  slated,  has  been  made  four 

the  dead  part  without  the  loHHof  blood.     I  have  never  r^een  such 

«»H.-  but  1  do  not  lieny  its  posBibility- 

TatATiiKXT. — The  indications  in  the  treatment  of  acute  mortification  are, 

to  romove  the  cause  when  pohsiblc,  limit  the  destruction  of  tisane,  favor  ita 

N-r>*in?ion,  and  *»npport  the  general  ^y(!item.     Oepre^^ion  is  the  dominating 

tif  the  disease,  and  this  fact  must  never  Ims  lelt  out  of  Might.     Hence 

.--.  ral  ahMiraciion  of  blood  is  not  allowable.     I  do  not  say  that  in  the 

|x*riod  of  the  precedent  infianimation  venesection  may  not.  in  persons 

roh<i«i,  }deJhonc  habit,  exercise  a  snlutarj'  and  controlling  power  over 

lo4»iiditionH  which  threaten  mortification;  but.  when  the  work  of  death 

n.  genvral  bleeding  can  do  no  gixid.  hut  much  harm.     It  may.  indeed, 

,-  ihr  inflammation,  Inil  fmm  the  ti-ndoncy  to  prostration  it  may  also 

the  patient,  or  at  least  weaken  repair.     In  many  cases  of  traumatic 

iork  it  is  im|>osbiblo  to  set  bounds  to  the  detttruction;  but  in  others. 


ntnrtion  taki>n  )■;-  tim  nlcnnUiiB 
tD  iitt>riincik(i<*(t.  ftiiJ  lbt>  c»uk«l 
form  uf  tbe  •lump. 
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both  trauirLatio  ami  idio]nuhif,  the  disease  can  be  greatly  circumBcribod.   Tli« 
remydieM  for  thin  purpose'  are  constitutional  and  local. 

('(iNSTiTHTioNAi.  Tkkatmknt. — T[\i»  foiiMistii  in  fost ;  regulating  die  bi)wclt 
if  necessary,  wiih  mild  hixativcH;  alleviating  pain  and  restleiwnejw  by  m.- 
dynes,  which  Ih.hI  slmuld  be  conjoined  with  rerri^eraiiln  when  iht?  skin  i.- i, ' 
and  dry.  The  strength  imisr  he  sustained  by  tonic*,  as  quinine  and  iron.  Mm 
ulant^,  and  nutriduus  food.  Hygienic  inea-suroa  Hhould  be  rigidly  en  tin  4 
such  as  thorough  venlihition,  frequenl  change  of  clothing  and  bed-h'nen, iiinl 
the  free  iiae  of  disinfectaiitt*  and  dedihininl!^. 

Local  Treatwknt. — Tlie  local  treatment  must  bo  regulated  by  the  ciniuk 
stances  attending  each  particular  case.     In  generjil,  it  may  be  affinne<l  tliai 
the  relief  of  atneture  and  tension  is  of  parainuuut  irnporlance.     Tenj^ionand 
compres.Hion  of  tissue  are  closely  allied.     ThuH,  in  a  strangulated  int<'(iiine 
the  stricture  must  be  divided  or  the  sjut  will  pemh.     When  a  part  is  much: 
swollen  by  the  products  of  inflanimalinn,  and  begins  to  pix^sent  a  darltreil 
cinret,  orliviil  hue.  the  ajiplication  of  a  blister  over  and  l>oyond  the  diseiwirl 
portion — a  favorite  remedy  with  Phyi*ick — will  take  off  much  pressuw  Iffj 
inducing  a  freo  flow  of  serutn;  but  where  the  dangor  is  still  more  immineni, 
a&  in  pblegmonourt  erysipelas,  or  aAer  a  rupture  of  the  urethra,  free,  bold 
incisions  should  be  made,  sutticicntly  long,  deep,  and  numcnjus  to  utilwJl 
the  tiHSuea  of  their  intiltrated  blood,  seruni,  and  pun,  and  thus  restore  a  t'rw 
circulation  thnjugb  the  invaded  district. 

To  favor  the  separation  of  the  Hlou!.:h,  [loiiliicew,  by  promoting  a  free  sop-^ 
puralion,are  exceedingly  useful.     They  »^h'niltl  he  mixed  with  such  subslhw 
as  will  absorb  and  destmy  all  odors  enmnating  fnjm  the  decomposition 
structure.     A  little  charuojtl.  yeast,  or  porter  mixed  with  flaxseed- or  i»or 
meal  will  answer  a  good  purjjotie.     The  pfMiltit-c  should  be  renewed  three 
four  times  in  Ihe  twenty-four  hours,  ueenrding  to  liie  amount  of  liquid  pi 
uets  or  sewage  Howin^r  tVum  the  Hhmgh  ;  and  a1  each  renewal  the  parts  shool 
bo  thonniehly  ck-i^nsed  with  a  solntiun  ttt'  the  permanganate  of  potash 
chlorinated  sodii,  carbolaletl  wat^^r.  one  to  forty ;  bichloride  of  men*uiy,  one  to 
one  thousand.    When  the  structurL's  are  entirely  dead  and  become  lo*>8e,thoy 
may  be  clipped  away  with  the  scissors;  never,  however,  cutting  into  |Kjint^ 
whore  there  is  the  least  evidence  ol' vitality,  forfear  of  pn)voking  a  dangeroi** 
bleeding.     Natuix^  can  effect  the  separation  much  better  and  with  greater 
safety  than  the  surgeon  ;  and  it  is  a  rare  occurrence,  where  (here  has  been 
meddlinw.  ihv  the  separation  to  occur  betbre  the  ves-sels  have  been  sealed. 

When  the  slough  is  disengaged  and  ejected,  we  have  to  deal  with  a  sinipT* 
grnnidating  ulcer.     Poultices  should  then  be  laid  aside  and  the  use  of  wati-r- 
oressings  F^ubstituted. 

Hemorrhage. — Should  this  follow  in  the  course  of  detachment,  a  strong  solu^ 
tion  of  alum-water  should  be  applied,  conjoined  with  pre8^*ure;  this  failins:, 
may  resort  to  the  hot  inui ;  and,  as  a  last  recoui'se,  lo  ligature  of  the  suppl}"!! 
artery. 

Amputation. — Cases  will  be  encountered  in  which  the  subject  of  amput 
tion  comes  wyy  for  connideration.  This  will,  in  many  instanccB,  demand  the 
most  discriminating  judgment,  and  it  is  one  upon  which  surgeons  do  not 
altogether  agree.  In  ilecidirig  Tipon  so  important  a  question  we  are  to  con- 
sider that  mortificati(Hi  niust  be  referred  to  one  of  the  three  following  classe* 
of  causes;  local,  genend.  and  mixed,  M'hen  the  cause  is  purely  loc4il  {aiiJ 
by  local  I  mean  contined  to  the  visibly  damaged  part),  the  knife  cai»  go  al 
the  disease;  when  general,  it  cannot;  when  mixed,  it  may  or  nuiy  not. 
last  forms  the  debatable  gtxiuud.  Let  us  make  a  practical  application  ot\ 
general  statements. 

First.  In  all  cases  of  traumatic  mortification  extensively  involving 
components  of  a  limb,  where  the  line  of  demarcation  is  established  and 
strength  of  the  patient  is  not  too  greatly  exhausted,  there  can  be  but 
opinion  as  to  the  propriety  of  amputation  :  this  should  be  done  as  near  to 
line  of  separation  as  will  allow  of  the  formatitm  of  a  sutficient  flap. 
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To  luctpicnt  traumatic  raortificntion, — rhut  which  begioA  within 
■rhai  is  cnllL*d  the  primury  pcrit^Kl  (imni  thirty-six  to  furly-tjighl  hours). — tho 
nargvt^n  <Kou!ri  operate  at  once,  without  wiiitiiiir  for  any  lino  of  sejmration, 
[tmvi'Ksl  thi.'  {latientV  general  condition  will  allow.  Gaugreuu  from  uxtrernos 
j«.lfmiHfr»tHro.  hucIi  tis  heat  or  rold,  fonstitutes  an  exception  to  this  rule:  in 
c«>ndili<»n  amputation  must  ho  preceded  by  the  line  of  demarcation. 

In  ca-HOH  ai'  tniunmtie  mortilicalion  of  the  upper  extremity,  where 
i^  well  established  and  rapidly  progivssini;,  an  in  spreading  gan- 


Ifrwie, — avariety  of  the  di^ea■^e  in  which  iniero-or^nihma  play  an  imy>«>rt4int 
p»rt. — amputation  at  the  Hhnulder-joint  docs  Hometimert  8rtve  life,  and  shoidd 
l-'{im»-ti*ti|.     In  nimihir  cases  of  the  lower  extremity  there  is  little  to  recctm- 


mnrwl  n  rvHf»rt  to  the  knife,  since  usually  there  is  a  general  factor  present,  as 
nhtirk,  cuncu^sion  of  t!»o  spinal  marrrtw,  defective  heart-power,  or  a  diseased 
«»li'Mf  the  kidneys.  Better  uudt-r  such  eircumstance!^  to  wait  lor  natuiv'a 
ti^n,  the  line;  "f  dernareation.  tluMii^h  rarely  does  it  appear.  The>*c  cases 
U'l'itiif  to  the  mixed  class  ;  and  while  interference  may  be  proper  in  the  upper 
•xtitraity.  it  is  not  so  in  the  lower,  unless  where  the  disease  is  cimHned  to  the 
^.  whm  amputation  thiiiugh  the  knee  may  possibly  succeed. 

Fifttrlh  When  mortiticAtion  is  due  to  embolism  in  u  young  subject,  and  the 
clHi^n  Ix*  lt»catcd,  there  is  no  necessity  for  delay  if  the  general  condition 
dtwiitti  foHijd.     Amputation  above  the  seat  of  obstruction  is  entirely''  proper. 

Aftt  Mortification  following  atfaemma  does  not  conlra-indicate  amputa,- 
tion.if  the  ojH»nition  can  be  done  at  a  point  where  the  vessel  are  free  from 
oUimctioM 

Sisih. — When  mortifir-ation  follows  the  application  of  a  lig*ature  to  an 
ulm-.  OA  the  brachial  or  femoral,  the  cause  is  purely  a  local  one,  the  col- 
kitiii  liranches  being  unable  to  convey  blcMxl  to  the  parts  below,  and  thero- 
Ibcrp  is  no  nocensiiy  ti>  wait  fop  a  lino  of  demarcation;  the  limb  dhould 

utmoved  alMjve  tho  seat  of  the  ligature. 

Smnth. — When  inortiHcation  follows  an  injury  to  a  main  artery,  either 
fr'ra  jrunshot  or  other  violence,  the  cause  is  a  local  one.  and  therefore  there 
tt  no  necesHity  for  delay  ;  the  limb  should  be  removed  above  the  point  of 
iajttrr  The  death  of  a  part  after  such  a  damage  is  analogous  to  that  which 
»m«tijne«  foUowa  the  ligature. 


Chronic  Mortificatioo. 

In  Mriking  contrast  with  the  disease  just  described  is  the  one  now  under 
Rimkldnition, — chronie  or  dry  mortification.  In  the  first  or  acute  variety 
Ibi  dincase  is  preceded,  when  it  arises  from  inflammatory  causes,  by  tho 
<*"'■  MIS  of  redness,  heat,  pain,  and  swelling;  in  this  form,  iudam- 

jBa  are  t-ither  entirely  atisent  or  are  very  imperfectly'' expressed : 

la  ilit  tiix    tin*  jKirts  are  mottled,  swollen.  uihI  <cdc'mataus;  in  this,  they  are 
wlt,«hnjnken.  and  hard  :   in  the  first,  the  liquid  products  of  decomposition 
tiviljundant  :  in  this,  the  tissues  are  diy  and  roniuniitied  :  in  the  fii*st.  there 
jnt»r ;  in  this,  none  is  rocognixeii.     Dry  mortitiealiun,  though  commonly  a 
of  advance*!  life,  may  occur  at  an  earlier  ]>eri(Kl.    I  have  seen  it  in  two 
men  under  twenty-five  yeare  of  age.  and  cases  are  recorded  in  children 
twelve.     Males  are  more  commonly  the  stdijecta  of  the  disease  than 
It  doe«  not  always  assume  the  characters  detailed,  hut  may  wca- 
ly  referable  the  acute  humid  form,  especially  in  those  cases  having  an 
imaU)rv  history     Under  the  name  of  "gangrene  of  the  toes  and  feet," 
it  wftii  6n»t  Jescribed  by  Pott,  of  London  .  and  it  is  often  designated  as  aenile 

I   Cathck — There  are  several  causes  which  are  influential  in  producing  the 

'^  which  may  be  mentioned  a  feeble,  fatty  heart,  incapable  of 

b|.H)d  with  vigor  into  the  remote  vessels  of  the  extremities,  in 

■  f  which  a  capillar^'  stagnation  takes  place,  extending  into  tho 

11^-'^  of  the  arteries;  als(f  calcifieation  of  the  arterial  tissues,  de- 
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stroying  their  cla^ticily,^ — a  condition  recognized  lonjg^  iijy^  by  Cowper*ttd 
also  by  Beckett  and  Tnoinp3oii.|  Thin  t'haii^e  in  the  arierie?*,  giving  rif^  to 
iiTeifularitieHot'surtUt'e,  lerida  tu  intL'iJ'uiv  with  tbu  Mnooth  and  rt';;uiarfl<mftf 
the  blood,  imiueing  the  rorrtiatinn  of  thrombi  and  the  detjiehment  of  fibrinom 
pluir«  whii'h  serve  t^  obstruct  cither  a  niuiu  Iiuiik  or  some  of  the  feinall  tiT- 
minal  bmllche^^.  The  diwea-se  is  no  more  common  in  persons  who  have  kvn 
addicted  to  the  pleasni-esof  the  table,  or  whotsc  constitutions  have  been  ruiwd 
by  excess,  than  in  those  whose  lives  have  been  regular  in  ever^'  ret4|>oct  Tlw 
last  four  case.-*  that  came  under  my  notice  were  in  men  who  had  been  ivniark- 
able  tor  }M)ssus.sin^  sound  and  vigorous  bodies, — three  of  them  farmerrs.— abd 
who.  lip  to  the  linu'  of  their  attack,  enjoyed  excellent  lieallh. 

SvMiToMH. — Tlio  ajiproafh  ot  the  disease,  especially  when  of  the  nml* 
type,  is  cornet JuieH  indicated  by  signs  oi'  constilutroiml  indisposition,  which, 
however,  are  usually  so  sliufht  as  to  attract  but  little  nntice.  Thesf  sii'M 
consist  in  diminished  appetite,  loss  of  strength*  frequent  and  oH^n  inx'inilAr 
pulHe. 

Local  distiirbanccH  also  foreshadow  the  disea.se.  There  is  increased  -^tiF)- 
bilily.  ihe  toes  an<l  feet  becoming  painful,  or  the  latter  may  feel  heavy  ani 
hiMiunjbeii  l)arting  pains  sometimes  shoot  through  the  toes  and  up  intwtlm 
Innbs;  ihc  leniperaini-e  fulls;  the  jaitlent  comjOains  of  cramps,  and  firid^it 
ditlk'ult  to  maintain  a  coruioriiible  warmth  in  the  foot.  In  some  instane««fl 
inuuitory  signs  ai*e  absi^nt,  and  the  Hi-st  announcement  of  the  disease  \f>\U 
appearance  of  a  brown  spot,  sonjeliracs  not  larger  than  a  pin's  head,  ovum 
or  several  of  the  toes.  ()n  this  a  vesicle  may  or  may  not  arise.  This  «| 
becomes  darker,  and  finally  black;  it  slowly  extends,  sometimes  with.  o( 
without,  any  nmrginal  redness;  and  the  pain  is  iVequently  very  inteoM-, 
paroxysmal,  and  depressing.     (Fig.  187.) 


^ 


Km.  187. 


Dry  or  Mrntlt  mortiflcalloQ  uf  the  Wt*. 


As  the  disease  advances,  the  parts  desiccate,  become  shrivelled,  contract 
hard,  and  an  black  as  charcoal  (Fig.  188");  it  creeps  upward;*  until  most  tit' 
limb  is  involve<l,  when.  frt»m  loss  of  sleep,  irntative  fever,  and  exhaustion,  th* 
patient  dies,  in  the  {ourse  of  thn^c  or  four  months.  There  arc,  however,  ev 
ceptional  cases,  in  whir-li  the  dist'ase  lingers  about  the  toes  fora  much  loi 
perimi  )>f  time,  and  where  iindoiibleilty  ihe  occlusion  of  the  vessels  is  limi^ 
or  ifnperfect.  Sonieiiines.  tliough  rarely,  a  line  forms,  the  part  dn>ps  off  by 
ulcenition.  and  tl»e  surtace  cicatrizes,  the  patient  recovering  as  by  a  miracl*. 

In  other  cases  the  diwcn^^e  partakes  of  the  acute  form.  The  Xim^  assume  s 
dark-red  color,  liecome  swollen  and  exceedingly  painful ;  the  parts  abttvo  pro- 
Bent  a  mottled  ap|)earance  from  embarrassed  circulation  ;  blebs  i>r  phlyctenubD 
rise  over  the  surface,  filled  witli  bbsKly  serum  ;  the  snbcntaneous  tissue  ^ndc^ 

•  Philofopbical  TrmnsMllont,  volt,  xsili.  and  xx\v.,  pagw  1196  and  1970. 
I  Hcckek'i  Cbtniricical  Oboervationt. 
\  TbotDpwn  oo  InBuumatioD,  p«g«  537. 
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iposition  and  ttocoinoH  tilled  with  lir^uiiJ  mattei*H.  tVom  which 

laic  tho  fouK'Hi  (HJors     The  patifiit  m<m>ii  hoij^iim  lo  mirt'er  (Vntii  Hoptioiviiiia; 

^t'ctmicK  IK'qm'iil  uiid  toclili'.  the  tonju;iio  dark.  jii't»ru^e  swcatH  hivuk 

ihe  hiirtace  of  the  body,  the  luiiid  wandcrt*.  the  fiaud^  become  iivmu- 

ihe  sufferer  dies  in  a  typhoid  coiiUition.     Very  i*oceutly  I  saw,  in 

Fiu.  18B. 


Ur^  niurHftcntloK  of  ittc  nrtn  — rrum  Uitoo. 


unity,  two  cjiaeti  of  seuile  mortification  of  the  ft^t, — father  and  son. 
kT* <*  case  the  malady  was  of  the  slow,  dry,  i'hiY»nii'  form  ;  in  that  4)f 
the  (tun  it  was  of  the  acute  vurioty.     Thu  lattor  died  in  t*ix  woeks;  thu  f«»rinur 
liuil  aJniut  ihrei*  uiuiilliH. 

Tbcre  i>*  a  variety  of  chronic  mortification  which  is  believed  to  depend  upon 

Our  u«e  nf  ftMwJ  eiiutaininjyr  erijot,  and  which  formerly  jxwailed  to  a  consiaor- 

»bli'  extent  in  (iormany.  SwitKorland,  France,  ami  oihcr  juirtfl  of  the  continent 

of  KlJ^»f^.'      It  wa**  first  described  by  D.idani*  in  1(176.     A  number  of  canes 

^WTPP  bMUght  inlii  the  Hotel-Dieu  at  Orleans,  in  which,  a^  Saviard.  in  lti94, 

^^HLirms  a8.  the  upper  iw  well  a8  the  lower  extremities  were  alfected,     No  age 

^^K»  t^xvtnpt  from  \{»  ravagen.     Pereiraf  Hupix^HOK  that  thii^  diaea.se  was  a  very 

^^Htiontone,  and  that  it  was  thin  affection  which  Sigobertand  Bayle  deHeribed 

^^Bjir^viilin;;  in  1089  in  certain  parts  of  Lorraine,  in  which  the  handii  and  feet 

Ihvjuul*  bluck  and  rotted  off.     The  laMt  author  makes  allusion  to  the  peculiar 

wilorof  the  bread  couHumed  by  the  people.     The  dinease  was  described  by 

N'M,  in  1711*,  in  a  memoir  to  the  Koyal  Academy  of  Sciences  in  Paris.     The 

j'corlwfort*  (1709 J  it  woidd  appear  that  one-fourth  of  all  the  rye  in  certain 

pri»nnce!i  of  France — as,  fur  example,  Solngne — wan  atfectcd  with  the  ergot, 

■H'l  It  i»  not  lurpri'iing.  therefore,  that  we  read  of  five  hundred  canes  entering 

thvhiiHpilal  at  Orleans      Its  appearance  in  Switzerland  in  1S09.  mid  again 

in  bit),  fitrnied  the  Mubject  o\^  a  paper  by  Langius.     In  Hauphiny  it  was  de- 

*rilH'd  by  (lassoud  and   BosMau  in  17t*9.     In  consequence  of  certain  invos- 

U«iiii..iw  Miade  by  Model.;J  from  whicli  he  deduced  the  conclusiiui   that  the 

Ionic  animals  were  exempt  fnim  (lie  diseaf*e.  the  Koyal  Society  at  Paris  en- 

IWcd  the  H»»rvice8  of  Tessier,  wh«»  made  numeriKiH  careful  experiments  with 

■  rit-iv  to  determine  the  truth  of  this  allegation,  and  while  it  wa;*  found  that 

AfiimaU  reMitted  for  a  long  time  the  baneful  effects  of  the  grain,  yet  they 

AnaiJv  |M!ri!«bed  from  thi^  form  of  moriification.     Similar  experiments,  in 

lillli  were  iuHtituted  by  Block, ^  which  did  iu)t.  however,  sustain  those  of 

Touier.  mA  large  (piantitie.s  of  the  ergot   wen*  fed  t(»  animals,  such  as  sheep 

Vitj  cttws.  for  peritwU  varying  fn>m  four  weeks  to  three  months,  without  any 

fuanifcHtation  of  the  diseoise.     Notwithstanding  these  contradictory  slnte- 

luetit'*.  our  piv-^ent  knowleiigo  of  the  action  nf  ergolin  in  producing  conlrac- 

ttun  of  the  muscular  coat  of  the  vessels  furnishes  strong  evidence  that  the 

]»«>pul:ir  twtfion  that  this  mortification  was  dtie  to  the  diseased  rye  was  cor- 

ryi  t  aithouirh  it  is  highly  ]»robable  that  to  produce  its  |X'Culiar  etfect  the  con- 

iour  must  be  used  for  a  considerable  leui^th  of  time.     I  am  not 


■  Journal  iIm  Sftvntu,  IttTfl  ;  CooperV  Surfleal  Dlctiooftrj. 

SKIf^nientF  nf  Mntrrih  Mwlicn,  Part  11.,  184<J. 
Dicli'marj  of  Nutoral  Historj,  Bouare,  vol.  x\x. 
Cb«Iiui's  Surgery,  by  South,  vol.  i.  |iaK«  75. 
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nwaro  that  the  disease  is  ever  seen  in  this  cowntrv.  although  it  is  allegeiJ  ihat,- 
duriuir  tlic  years  1819  and  1820.  cattle,  botli  in  thin  Stale  and  in  New  Vurk, 
died  from  thiw  cause,  havinij  eaten  I  he  diseased  ^i^raiti  of  ineadow-ifm»».  [| 
have  »een  it  tm  this  rich  and  luxuriant  JL;r:l^^^  lo  a  ninth  ^n-alcr  exl\.-nt  thair 
on  rye.  The  diHappi'anin<'e  nf  the  disease  t'rnni  those  rei^inns  where  ii  tor- 
nierly  prevailed  is  ilouVitless  due  to  two  causen,  viz.,  thu  substitution  of  wheat^ 
for  rye  iu  the  [irepanilion  of  liread.  and  the  introdneiion  ui'  nieeiianieal  appli- 
ances, sueh  as  the  sTuut-maehine  so  j^^enerally  in  use.  I'or  the  removal  ol"  nil 
matters  tbrei^ai  to  (he  sound  ^rain  hetbro  it  is  i:c'***und  into  flour.  ■ 

The  dineiLse,  as  desr-rihed  hy  thosi*  Ihmiliar  with  its  apju-aninee,  l)e^ins  in' 
one  or  both  loot,  aud  is  attended  with  a  burning  heat,  redness,  and  pain  sonie- 
times  exerueialiug.  In  the  course  of  lour  (»r  Hve  days  these  phenomena  dis- 
appear, and  the  jjarts  become  cold,  blaek.  and  insetisibU*.  withoitt  odor,  and 
thorou^'hly  desiccated.  In  s<3me  in!*tance»  there  is  considenibic  swelling, 
attended  with  fever  and  delirium.  Occasionally  the  moriilication  partaki 
more  of  the  uiuiKt  kin<t.  with  putrid  emanatioins.  In  exceptional  cases  a  Iin< 
of  separation  forms  an<t  the  dead  jmri  di-ojih  off;  thouf^h  generally  the  disei 
ndvaiK-es  u]t  the  limb  until  the  patitiU  is  desiroyt'ii;  and  in  a  case  narrali 
by  Thompson  both  limbs  sloughed  otf  at  the  bip-joint. 

I*KoiiNosis. — The  proj^nosis  in  chronic  morliticution  is  excecdinfjly  unfav*u 
able.     In  youn^  subjects,  or  when  produced  by  eniholisni  fmm  blood  ehaajje,! 
there  is  a  prospect  oi"  limitation  and  <vf  tlie  recovery  of  the  patient  after  aru- 
pulation.     A  line  of  demarcation  nccjisionally  forms,  the  parts  separate,  and 
cicatrixation  Iblloxvs.     Such  a  torminatioiL  however,  is  so  rare  that  it  does  m 
affect  the  ^euei-al  rule,  —  nauudy.  death,  in  a  period  of  time  varying  from  eight 
weeks  to  four  months. 

Treatment. — The  disease  is  one  which  ra[iidly  exhausts  the  poxvers  of  tb< 
system,  and  demands  uneuiising  support:  coti.sri|MentIy.  Ihc  most  nutritious 
articles  of  food  are  ro^piisite.  which  should  bv  assisted  by  tonics,  such  aa, 
quinine  and  the  tincture  of  the  chloride  of  iron.  In  the  use  of  KtimulanI 
the  hurgei»a  must  be  guided  by  their  etfeds:  should  they  produce  resth 
ness  ami  toii  much  warmth  of  surface  they  should  not  be  given.  To  relieve 
pain  and  pi^icure  sleep,  opium  in  .-^onie  of  its  forms  shcmld  be  freely  admin- 
istered, either  by  the  moutli  or  hypodermically.  Constipation  must  be  <*i>r- 
ivcted  by  gcnile  aperients,  otherwise  the  ojnum  will  ])roduce  headache  am 
disturb  the  iligotioii. 

Local  iivatinent  is  limited  tt»  maintaining  the  vvai'tntb  of  the  limb  by  envel-' 
oping  it  in  sinue  non-coniliuting  s?ibH(ance.  like  cotton  batting.  After  using  a 
great  variety  of  applicaiioris,  I  am  <lispoNed  to  ifelieve  (hat  all  lire  alike  value- 
less: but  when  any  odor  is  [tresent  the  itead  part  should  be  surrrmnded  with  a 
piece  of  lint  moistened  with  phenol  sodique  aurl  covered  wiih  oiled  silk  Th< 
position  in  whieli  to  place  the  part  can  only  be  detunnincd  by  consulting  (1m 
patient's  feelings,  some  deriving  the  most  comfort  in  the  dependent  and  othei 
in  the  horizontal  posture. 

As  to  amputation  in  senile  guugrene.  the  operation  so  generally  prescribed, 
the  question  is  one  which  the  surgeon  should  not  decline  to  consider  wit hou^ 
a  very  thort>ugh  inquiry  into  tlie  peculiarities  of  the  case.  So  iniportanl 
h<»wever,  is  it  to  aBcerinin  tlie  cctndititm  <jf  the  vessels  above  the  disease  befoi 
subjecting  the  patient  t*«  ihe  knife,  that  I  wouUl  recommend  the  openitor 
make  an  explonitorv  incision  with  that  end  in  view  before  he  proceeds  to 
remove  the  limli.  Little  danger  would  be  involved  in  uncovering  the  pos- 
terior tildal  or  anteriiH*  tibial  artery  at  the  middle  third  of  the  leg,  or  thi 
popliteal  artery  in  the  han»  It  is  needlesH  to  say  that  only  within  the  regioi 
of  nnob'.t.ructed  blood-vessels  would  it  be  proper  to  amputate.  Thus,  tlarlel 
ami  othei's  have  openited  successfully  in  senile  gangrene  of  the  f*>ot  by  ai 
puLation  thrtjugh  the  thigh.  I  have  seen  similar  cases  recover  where  the 
same  course  had  been  pursued.  The  use  id'  antiseptics  aud  of  the  animal 
ligaiuiv  has  in  a  great  degree  rendered  operations  on  cuicifled  vessels  free 
fi*om  tlie  risk  of  secondary  hemorrhage. 
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TTii*  tJi«casc  has  Urcn  tK*HeriljeHl  undiT  ilifferoiit  immes  by  difforent  writers, 
i»  ^fffj/'""''*''  nmtagift$n,  phu'jttJfVna  gangnewum^  (jantfnrnii  nosot'omialis,  putriff 
idctr.  ji^tipy  gitngraie^  ptmrriture  dhopital,  hospiUil  gangrene,  diphtheria  of 
tAniuh.  etc. 

In  thin  romilry  it  i*  jijonerully  known  iim  hospittd  gangrene.  It  ha;*  l»eon  the 
irour^*  (it*  military  bu^pituls.  L'uin}>s,  and  imval  trnnHport^;  it  liiis  invaded 
^»ons  and  orcHHioaully  \iiis  appenrod  in  civil  hospitals.  The  pi-oitnety  of 
diwuwiin?  the  disease  in  itM  pix'sent  connection  may  be  questioned  iiy  itonie, 
inil  irilh  a  certain  degree  of  force.  Roiiii;  a  complication,  in  most  inntancus, 
uf  grounds,  it  would  neem  mont  fitting  that  its  connideration  should  he  re- 
•ciTiHi  for  that  divinion  *)f  our  Hubjtsct.  Yet,  boiu^  a  upecien  of  a  generic 
Hrwvw*, — thai  of  mortiticati<m, — there  can  be  no  inconsistency  in  treating 
of  it  in  the  proent  place. 

1V'«xi*tcne-'e  of  a  wound  is  a  necessary  condition  to  its  development.  This 
n«d  lint  be  large:  any  breach  in  the  continuity  of  tisstue — a  sci-atch,  the 
iiritk  of  a  pin.  the  nlitig  of  an  inf*«ct,  or  a  conlunion — will  offer  a  surface  for 
[l»i|pvrliipment.  Brj-ant'  informs  us  that  when  it  prevaile<i  in  the  ward-*  of 
fTur*  Ib»Kpital,  London,  in  1845*.  contusions  were  otien  attacke<l.  I  can  tind 
weritJi^niT  which  will  re<piire  any  modification  of  the  statement  that  for  the 
Jt^Tplojimont  of  the  disease  an  upen  surface  is  necessary.  Wo  know  very  well 
tbii  cuotusions  which  recover  without  vesication  or  ulceration  in  healthy 
wirds  will  not  do  so  in  a  vitiated  hospital  atmosphere.  This  is  due,  not  to 
Wirapretwions.  but  to  a  contaminated  state  of  the  air  entering  the  system 
ihnm^h  the  lungs,  which  vitiates  the  blood,  and  through  this  medium  impairs 
ibefunctjoD  of  those  nervous  ganglia  whose  action  is  so  necessmry  U:}  repair. 
IfuniWr  Auch  unfavorable  conditioiks  intlainnuUion  ibilows  a  contusion,  and 
•  llitli!  vehicle  or  ulcer  result.s,  removing  lhorel>v  the  cuticle  which  u-*ually 
fufm*.  when  intact,  an  impenetrable  coat  of  muil  against  the  admission  of 

rl  "  p  f  -».  then  the  enemy,  whatever  ii  may  be.  will  enter,  and  the  mt)i'ti- 

»i  Although  I  witnessed  a  largo  number  of  cases  of  this  disease 

iriut:  tlib  lute  war,  in  no  instance  wan  there  a  single  idiopathic  e«.se. 

li  may  pri'vail  in  two  tV>rms, — the  emUmir'  and  tlie  sporadic.  In  the  first, 
"rtiiTtiy  a  !i*ingle  ojn-n  surtace.  from  whatever  cause,  within  the  affected  dis- 
trict, Hrill  escape.  In  the  second,  the  disease  apiK'ai's  to  be  confined  to  isolated 
*w«iAtiti  •*ore»s  of  a  specific  nature,  as  chancre  and  optm  cancer.  These  ulcers, 
h  lA  alW^vi],  ai'e  more  liable  to  suffer  from  the  latter  than  t^>m  the  former 
»«ietr,  and  I  have  witncvssed  in  iho  Philadelphia  Almshouse  facta  corrobo- 
'W'^t'of  this  statement. 

''Afiifti. — Ii  is  certainly  not  due  to  dirt  or  to  a  broken-down  constitution, 
wtoMh  tojfoiber,  since  we  learn  from  ilacleodf  that  the  barriick  hospital 
•*  i^turi.  wliich  wjvs  very  offensive  and  overcrowded  with  enfeebi*Kl  soldiers, 
"•^ -  ' ' ,,  n)t»re  fW>m  the  disease  than  did  othei"s  in  a  much  better  sitimtion. 
ir  latt*  war  it  wan  IVetpieiitly  seeu  to  attack  the  strong  and  vigorous 
•'-  'V*  eseaped.  though,  as  a  rule,  patients  enfeebled  by  loss  of  blood 

"f  ■  her  cause  are  un»st  liable  to  the  dist»ase.     Xeilher  is  it  due  to 

md.iig  alone,  as  this  haa  oiXen  happened  without  the  apifearance  of  a 

M  000  of  those  conditions  existed  as  I  saw  the  diseast*  at  the  Chestnut 
^i  Militar\'   Hospital,  nor  in   the    Do  (*amp  and   McDougal   Hospitals,  as 
il  by  llamiltun;*  yet  that   these  are  material  factors  favoring  an  oul- 
,'f  the  luortificatiou  can  **cait'ely  Ijc  *|ueMtioned.  a«  they  conduce  to 
►wth  and  multiplication  of  micro-organisms,  the  presence  of  which 
\tuu»  the  true  origin  of  the  ulceiiition.     The  disease  will  be  impossible 
ih»  Aiturv  with  abepiie  surgery.    It  may  prevail  at  any  season  of  tne  year. 

■t'ff  ^nrgmry,  p«f«  435.        f  Crinecn  Wu-,  (ikga  Uft.        X  Hjimiltoo**  Surgery,  p«g«  41. 
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A  moist  or  damp  ntinoHpherc,  however,  seemH  lu  be  peculiariy  ihvonble 
iU  devcUipnifiit. 

It  in  IkUIi  ooiilai^iiHi''  and  inl'ectioiiB;  that  in,  it  is  cuj)ab]e  ol'  bviiij^  [irn|iit- 
gait'il  by  f'oiitaei,  luid  also  tbntiii^h  the  moiliimi  of  the  imnosjiboiv.  In  imwj 
of  the  first,  it  is  stated  hy  lluhiujs  Coote*  thut  duriim  thi'  uppeuraneo  uf  tb& 

disease,  in  184li,  at  St.  BartUolonivw's  Uiwpilal.  its  i^xti'iisioii  in  two  \\\<:'' 

was  unmistakably  tniced  lo  the  use  of  an  ihftH'ted  spoiii^e.     A  ptitriti  - 
taken  from  a  ease  of  hospital  mortification  and  applied  to  a  healthy  ss m.  — 
will  fumnuinicaie  the  disea^te  to  the  hutt?r-.     The  obsen'alions  of  Puuic^  ^ 
show  that  a  ■ijHJiii^i'  uv  lint  bearing  the  disthaiijcs  trr»m  the  pulp  of  an  inft'CK 
sore  will  iiiiijiiiUMi*-alL'  the  disoase  to  w  hi-allliy  uker.  though  the  conMitutif 
of  the  jmiii-nt  and  the  hyLjienir  snrroitiidinij^s  aiv  of  the  best  kind,     lisil 
fecLious  natun'  is  rcnilervd  [tn»bahle  hy  the  appeanmce  of  cases  at  thei 
Ireme  purts  of  a  ward,  thu  iiilennediate  ones  eftea])in^. — and  that.  Kw,  i 
instances  where  noithot*  iiisiruiiiL-ntH,  di'essings,  nor  personal  contact  ty)ul^cJ 
explain  llie  fad.     In  point,  also,  is  Ibe  statement  of  Guthrie  in  his  Comm* 
taries.f  \\\n{.  Imspititl  i^ani^ivne  which  was  contincd  to  the  lower  waHM 
licyden,  in  17!*H,  br<(ke  init  in  the  npper  wards  thirty  hours  atH'r  the  sui 
ill  order  lo  olftain  hctlcr  ventilation,  broke  an  opening  thnm^b  the  oeifit 
thus  forming  a  coinninniculioii  between  the  two  rooms.     Those  nt-arest 
opening  wore  tirst  iHtacke<i,  the  disease  extending  ulUTwanJs  thruujL;bout 
ajmrlMienl,  evidently  *lue  to  the  diilusion  of  ;d;crnis. 

Von  Pitlia  anil  Kock  bclievi/  that  the  disease  has  a  miasmatic  ori;arin.J 
tenacity  with  wjjich  this  materies  morbi  clins^s  to  substances  which  haveh 
in  use  as  dressii»i»:>*  fluriri;^  the  disease  Is  weirshown  in  llio  circumstance 
l-ated  by  (ruthrie.  that  lint  wiiich  had  been  used  to  divss  the  sores  of  ho'-pit 
morlitiealton  in  Paris,  althoui^h  ii  ha<l  been  washed,  dried,  and  bleached,  yti 
when  sent  tu  Ibdlumi.  poisoned  every  wound  lo  which  it  was  applied, 

The  division  i)f  hos[>ilai  uKn'titication  into  the  ulcerous  and  the  fnilpy  isow 
without  much  practical  value,  the  diflerence  l>eing  only  i"  the  amoum  «f 
tissue  iuvulved.  Jn  the  tir.'^t  the  parlM  die  in  Hmatl  irtstalriiout^,  in  the  Moood 
in  large  nvasst^-^. 

SvMi*To.MS. — These  ui*c  /fJOf^  and  const itutionai.  The  first  play  the  most  im- 
|wjrtant  role,  and,  I  tloubl  not,  precede  the  former.  I  meau  by  this  that  thr 
constitutional  symptoms  un*  the  result  of  the  ino<>ulation. 

Local  Symptom.s. — These  vary  much  in  different  canes.     When  the  dit 
attacks  a  contused  part,  or  a  welt, — whiclj.  under  the  ohl  system  of  fio^i 
was  not  an  uncomuion  occurrence, — a  vesielo  tii*st  forms,  tilled  with  M' 
serum,  jiartly  covered,  most  likely  caused  by  the  viideuce.     This  vcHCloopen* 
and  iiischurti;es.  forming  a  sore,  the  pain  of  which  is  burning  and  puriircnL 
The  parts  anmnd  become  livid,  and  a  gniy  sIou;i;h  forms.     The  contact  uf 
this  dead  nniss  with  the  living  givcH  an  increased  impetus  to  the  ili«eA*c 
and  it  extends  rajiidly.     When  an  ojien  surface,  like  an  tdcer  or  ampulatiori, 
is  invaded,  the  previously  hcahhy  or  purulent  secretions  aiv  arrested,  tho 
surface  becomes  dry,  and  the  granulations  pale.     The  sore  is  soon  covorrJ 
with  a   whitish   exudation,  or  with    minute   blood-clot8  and   grjiy  >' ■ 
Hitherto  devoid  of  any  unusual  Ncnsibility  or  odor,  it  now  beconu^s  i 
painful,  and  ottensive:  the  parts  ou  the  hoiticr  of  the  ulcer  an?  swollen  aini 
livid,  while  beyond  they  are  of  a  dark-ivd  color.     The  edjics  aiv  shar])ly  cm. 
with  a  tendency  in  the  soi-e  to  become  round  in  form ;  niterwanls  they  Iwcotw 
va^ged,  everted,  (U*  sunken.     The  minute  slou^^hs  scattered  over  the  surfW* 
become  confluent,  so  that  in  a  penod  of  thirty-six  *w  forty -eight  hour*  tb*- 
whole  ulcer  is  converted  into  a  dcail,  ash-colorotj  mass,  with   an   exuditie 
ichorous  discharge.     Even  far  })eyond  the  limits  of  the  soi-e  the  nkin  may  Iv 
undermined  by  the  extension  of  the  dinoane  thn")ugh  the  underlying  con- 
nective tissue,  a  condition  which  is  not  uncommon  when  the  moriiticaiiou 
attacks  the  track  of  a  ball.     It  is  in  the  connective  tissue  that  the  dis 

*  Holme*'*  Surgery,  rol.  i  pAg«  164.  t  Br.v»ni*«  Surg«t7,  pftge  ^b. 

I  Billroth'*  SargicftI  Pstbology,,  Amerioso  edition,  pHge  .122. 


BOSPiTA  L   MOR  TJFICA  TIO  N. 


!03 


pmlucesi  tiacb  foniiidattlc  devastation,  so  formidable  that  a  lar^  portion  of 
tji*  mtiH^ies  of  a  lirnb  tnay  Ije  uncovered  i[i  a  very  «hort  time.  Miuculur 
L*«o*»  rwi^ti*  the  proc'e^-*  nmch  Ioniser  than  du  tbo  ia.scia*.  The  destruction 
■.  M.MU'iimes  tio  rapid  thai  even  the  blood-veHselH,  whicli  usually  are  sli»w 
;  .il  Ut  coniinoii  forms  of  mortification,  fi;ive  way.  toUowed  by  (Vi^hlfui 
li.  1  irrhtt^es ;  and  (he  hones,  denuded  of  their  fior*ioKieurn,  becona-  blaei<  and 
1-1 -'i-.f|.  In  ptut'h  ai(iji*:4vated  insiaucos  the  s^wa^e  from  the  putrid  Hloui^ha 
-  II  iiif*  enter*  llie  lyniipbatics.  eontamirmliu^  the  ^hiiids  with  wliicii  they 
V  imectod, — as  I  he  axillary  or  inguinal, — and  ^ives  ritks  to  HUjipuratiou, 
lbii**-*niblishini;  n  nrw  foeus  of  death. 

t'oHKTiTiTioxAL  Sv.>nTt»Mrt. — ^In  son»L'  ra»efl  a  certain  decree  oT  general 

iti'lisii«)'*ition  is  experienced  before  the  local  symptoms  aru  rec<jgnixed.     The 

jiatHMil  may  ci»mplain  of  heudache.  a  nense  of  constriction  acrosn  the  fore- 

L:»l.  and  io^i*  of  appetite,  with  a  loaded  tongue  and  an  accelerated  pul»*e  ; 

l.iii  Ml  ilie  L-a:»es  which  have  come  under  my  own  oh8ervati<ni   the  tttpical 

linTniiMl  the  constitutional  signa     When,  however,  the  local  disease  proves 

uiiHMmlly  deHlructive,  the  nystem  sympathises  to  a  marked  degree  :  the  pulse 

l>n-iinii'ii  t'cehltf  an<l  frequent;  a  cold  perspiration  l»odews  Ihesurl'ace:  the  cm n- 

iL-uaiKT  uHsumes  an  anxious  expression;  the  breathing  becomes  oppressed; 

iIh' idiitfiie  i^  sometimes  dark  brown,  at  tMher  times  yelh)W ;  the  stomacli  is 

-   iismodie  twitchiugs  attack  the  limb,  greatly  aggravating  the  iiain 

i  about   (he  sore;  the  mind  wandfi*s.  aitd  the  proMtnition.  which 

n.ji  .li  iutreas<»*,  is  followed,  unless  the  disease  is  arrested,  by  death  in  a 

jjtT, --i  of  I'ntm  nine  to  fourteen  days. 

PftiMjinsis, — When  the  necessary  resources  aiv  at  hand,  and  are  promptly 

wi,  (lir  |)rognosis  is  highly  favorable.     Nolhitig  can  he  more  striking  than 

\v  immense  su|K^rionty  of  the  modern  modes  of  treatment  over  those  in  use 

onif  the  ohicr  surgeons,    This  sujK'riority  is  due  to  sounder  notior»s  of  the 

iture  i)f  the  disease,  it  being  now  regarded  as  a  local  rather  ihiin  a  constilu- 

»n4l  disorder.    The  mortality  during  the  Peninsular  War,  in  ISH.  amounted 

■'tti'-third  of  the  cases  attackeil.     r>unng  the  Crimean  contest,  as  we  learn 

Haoleod.  the  fatality  was  very  much  less.     The  deaths  fn)m  this  cause 

our  late  war  were  very  few  indeed,  and  when  an  unfortunate  termination 

'HTiir  it   was  Oom  hemorrhage,  from  suppuration  following  extensive 

Kruciion  of  the  soH  parts,  fi-om  exposure  of  joint-cavitie.s,  or  from  septi- 

~»ia  wearing  the  sutferer  out  through  sheer  exhaustion,  and  occasionally 

»ni  the  implication  (tf  some  important  orgiin. 

Jrkatmknt — First  in  importance  is  a  change  of  placL-. — a  removal  from  the 

'  :Usil  district. — and.  if  the  weather  is  not   too  inclement,  the  erection  of 

^nls  in  the  open  air.     When  the  gangrene  broke  out  at  the  Chestnut 

ipital  situated  near  Philadephia,  it  was  arrested  in  twelve  hours  hy 

iwving  the  att'eettd  patients  into  an  adjoining  grove  of  chestnut   timber. 

>ul<l   the   latter   plan    be  inadmissible,  a  sepanite  building,   thomughly 

iommI  and  ventilated,  must  be  secured.     In  this  change  of  place,  every 

i-bearing  thing  connected  with  the  aft'eeted  ward  must  be  !et\  behind, 

w,  l>ed».  tiedding.  siwuges,  instruments,  and  dressings,  and  a  fresh  supply 

«ach  prtjvided  ;  while  an  abundance  of  chloride  of  lime  should  bedistrlB- 

'abi»ut  the  new  (|Uarters. 

tCAL  Trk.itmk.nt. — This  is  next  in  im]>ortance.  and  consists  in  disinfect- 

«od  deJMioHziiig  the  adherent  slough,  arresting  the  ulcerative  process, 

vxciling  a  healthy  intlammatory  action  beyond   the  limits  of  tno  sore. 

inicidal  agiMits  are  the  most  potential  for  these  purposes,  two  of  which 

Iwrend  all  others  in  value. — nitric  acid  and  bromine.     The  minei*al  acids 

tirsi   use<i   by  Mr.  (Juthrie.  at  .Santunder.*  and  bromine  by   Hr.  (jold- 

th-tduriiig  tuir  late  war.     IVoliminary  to  the  use  of  either,  if  the  disease 

;t«uHivn.  the  patient  should  be  modemlely  etherized,  as  their  applicati«>n 

itteuded  with  eonsidorable  pain.      With  a  pair  of  scissors  and  forceps  ail 
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loose  and  diaur|^aniKed  parte  of  the  hIou^u  shouid  be  clipped  away,  and 
surface  cleanseri  with  a  wash  <pf  pofniani^aiiate  ot'  [K»lash  (thre«  grains  to  one 
ounce).     Next,  with  a  mop  iua«ie   Ijy  Hccurin^  a  itiece  of  lint  or  a  tlossil  of 
cotton  to  tho  end  of  a  stick,  tlic  fuming  nitric  acid  or  the  iindilulcd  brominei 
should  be  worked  into  all  the  inlertttices  of  the  slouch,  or,  if  this  is  too  com*] 
pact,  its  part^  Hhouhl  he  broken  with  a  diix'ctor.  no  that  il  may  be  freely  iu-1 
terpenetraiorl  by  the  caiisiir  in  every  direction  as  ilccp  as  the  living  ti^-«ue. 
Near  the  altarhed  jiortiouK  of  the  slouch,  <»]teniiigK  niav  be  made  at  short 
intervals  wilii   the  dtree(or.  ami   the  acids  llimwn  in  with  a  glass  syringe. 
Where  t!ie  partH  are  rajjidly  breaking  d«twn.a.s  in  the  ulcerative  variety,  tbej 
8itn|ile  application  <>f  the»e  agents  to  ibu  circuniierence  o\'  the  disease  wif 
arrest    the   doBtrucfion.     The  surfaec  thuK  converted  into  a  charred  mat 
should  bo  covered  witli  a  tlaxseed-nieul  poultice  sprinkled  over  with  char-^ 
coal;  or  with  a  warm-water  dressing  medicated  with  a  liitle  phenol  KiHlique 
or  a  ver^'  weak  ftolution  of  bromine  (one  part  to  twelve  <>f  walerj.     If  the^H 
caustic  a)>plication  has  been  thorunghly  nia<je.  its  i>epelition  will  not  be  neco»i^| 
ear}'.     Tbe  sewage  from  the  deu«i  juilp  will  be  destroyed,  and  the  molecular ^^ 
decay  arreste<l.     In  this  wtiy  inoculalion  of  the  eonligiious  structures  is  pi*^ 
vented,  and  a  beallliy  inllammalion  estublisbed.     The  transudation  which 
follows  such  inrtanunation  will  riot  only  disjoin  ihe  dead  from  the  living,  but 
will  alsi)  furiiifli  tlie  grimiilutions  neeeN>i»jy  to  restore  the  chasm.    As  H<.H>uas 
the  gnuiulatiiHis  form,  a  simple  ulcer  resiUls.  ami  the  sore  should  he  managed 
as  directed  under  the  liead  of  L'leei'alioti.    Other  pix'purations  havt-  been  usvdi^H 
and  with  highly  bmeticial  ctlects,  as  the  acid  nitrate  of  mercun',  by  Professof^l 
Gross;  tbe  |iermungunate  of  potash  (one  dratlitn  to  one  fluiihtunco  of  water), 
by  l>r.  i I  inkle,  of  Marietta  (also  a  favorite  ix^medy  with  Dr.  Ashhurst) ;  lactic  ^^ 
acid,  by  Professor  Jackson;  spirits  of  turpentine,  by  Dr.  Ilackenberg;  taiv^H 
water,  by  Hugas.  of  Georgia;  sugar  or  syrup,  by  l>r.  Packard;  and  butier-^^ 
milk,  by  Ur.  \V.  F.  At  leu.     Monscl's  solution,  iodine,  chlorinated  soda,  and 
creasitte  have  all  had  their  advocates.    Among  the  French  sui-geone  the  acliml 
cautery  was,  at  one  lime,  much  in  use.     In  cases  attended  by  nemorrhage  the 
hot  iron  or  the  galvario-eautcr^'  would   be  desirable,  as  furnishing  the  most^H 
certain  means  of  controlling  the  bleeding,  as  well  as  <d'  destroying  all  tho^f 
speciiic  characters  of  the  slough.    Shtudd  the  hcmorriuige  continue  to  recur, ^^ 
a  ligature  must  be  applied  to  the  bleeding  vessel ;  if  practicable,  at  the  seat 
of  disease.      I>r.  Weeks,  Surgeon  F.S.V.,*  tied  (he  dorsutis  piMlis  in  one  case, 
the  anterior  tibial  in  another,  and,  in  a  tbinl,  the  bmcdujd  arter^',  with  sue- 
cess,  applying  immeflialely  afterwards  the  bromine.     Pressure  by  means  of 
an  acupressure- pin  will  answer  a  good  purpose  in  cases  where  the  artery 
accessible. 

<'oNSTiTUTitiN.\L    Trkatment. — This    should    be    supporting    throughout 
The   bowels  must   be   n*gulated,  if  required,  by   gentle  la.Katives,  such 
the  sulphate  of  magnesia,  a  Seidlitz  powder,  or  a  rhubarb  pill;  jmin  am 
restlessness  must  be  subdued  by  the  free  use  of  opium,  auu  the  stn^ngth 
maintained  by  quinine  and  the  tincture  of  the  chloride  of  iroii.   together 
with  a  diet  consisting  of  concentrated  animal  broths,  milk,  milk-punch,  and 

Throughout  the  whole  treatment  there  should  be  the  most  rigid  enfoi 
ment  of  every  hygienic   precaution.     All   irjslniments  used   in   the  wai 
should  bo  cleansed  and  kept  in  a  carbolic  acid  bjitb  (one  pari  of  acid  to  l  wei 
parts  of  water).     No  sponges  should  be  employed  ;  wads  of  oakum  answer 
every  purp*»se  ibr  washing,  to   be  thrown  away  immediately  atHer  using. 
The  soile<l  dressings,  as  they  are  removed  and  placed  in  vessels,  should  b4^| 
sprinkled  with  a  solution  of  the  permanganate  oj  potash  and  then  destroyed^l 
by  tiro.     The  clothing  of  the  nurses,  as  well  as  that  of  the  patient's  bed  and 
pers«>n,  will  demand  frequent  change,  and  a  constant  supply  of  fresh  air, 
with  thorough  ventilation,  is  of  the  first  importance. 


is 

'J 

n*^ 


trco^l 

M.tJ^ 


*  UmnilUia's  Surgery,  ptigo  TO. 


HISTORY  OF  HOSPITAL  MORTIFICATIOS. 


205 


lD(V)n»*c<|iiciuui  of  oxtenftivo  destruction  of  the  soft  partH,  layinjir  bai"e  tho 
JlhBitu».«>r  ofK^ning  jointH.  amputation  sometimes  beeomen  neeesisary :  in  this 
itcnt  the  fturifoon  should  delay  not  only  until  the.sopanuion  is  uecomplishod, 
bat  alw  until  rej»uir  haft  hceti  well  estahlished.  wluui.  if  tlie  strength  of  tho 
pttient  allow,  be  »huuM  be  iBolated  and  the  operation  performed. 

History  of  Hospital  Mortificatioxt 

A*  vith  the  early  liibtory  ul'  niaiiy  ntiu*r  dir^eaHe^*.  that  «»f  hospital  ntortifi- 
ettinii  i<t  involved  in  mucli  unei.*rtairity,  and  while  authors  dJHcovcr  a  knowi- 
ng;); of  tints  dimirder  in  the  allu.sionii  made  to  r-ertain  forms  of  ulcerations  by 
Aeiiiw.  .Uneenna,  RolaiiduH.  and  others,  still,  all  is  mere  conjecture.  1  doubt 
tm*  much  whether  (be  disease  existed,  nare  iHM'baps  in  a  sporadic  form,  an- 
lecedent  lu  the  discovery  of  tfunpowder  and  tlio  eonstruelion  of  tiiv-arms.  It 
va^only  after  the  introdnofion  of  those  into  the  eontestn  td' nations  that  war 
U-catne  very  destructive,  or  thai  lar^e  numbers  of  wounded  nK*ii  wejv  likely 
tiiU' (tuddenly  masHed  loi^ether.  Tlien.  a^uin,  the  coiislructioii  of  lumpitals, 
iii'l  i>H]H.*iially  of  military  hospitals,  was  an  oulj^jrowlh  of  Christian  eivilina- 
ii»n  and.  on  anything  til\e  a  colossal  scale,  is  of  Very  modern  date. 

Kichani  U'iseman.  surgeon  to  Charles  II.,  alludes  to  the  mva^es  of  a  dift- 
<*v which  attacked  wounds,  mid  in  his  quaint  language  f*ays,  "  the  lips  sink 
awl  arc  tlueeid,  a  ^leet  folh)wolh.  and  the  flesh  within  withers ;  also  (he  pulse 
iHd  thr  «i«iK*c  in  the  part  do  both  languish."* 

Tbc  liriit  distin't  allusion  to  the  disease  was  made  by  La  Motto,  in  1722, 
In  bi«  trtatist!  on  Surgery.  It  had  appeared  at  tho  IIotel-Dieu  in  Paris.  an<l 
wan  limt  named  by  him  pnurriturt  J'hopifaf.  It  is  only,  however,  after  the 
puMic'iiirtu  lif  the  works  of  Pouteau.t  sixty-one  years  later,  that  we  tind  a 
C"l«irdcseription  of  this  form  of  mortification.  Poutean's  knowledge  was 
(iriwn  (hnn  cases  in  the  IIotel-Dieu  at  Lyons;  and  when  a  dresser  in  this 
h'«[nial  he  had  himself  suffered  from  the  disease. 

hi  17H5.  (iillespie.J  an  assistant  surgeon  in  the  English  navy,  published  a 
p|«r  on  the  same  subject,  under  the  title  "Obsen'ations  on  the  Putrid 
"livr"  He  mentions  its  prevalence  among  the  seamen  landed  on  Pigeon's 
I"laiHi.  St.  Luoia.  in  17S1,  wliere  a  naval  hospital  was  establislied.  At  the 
*»njptiim' the  inmates  of  the  naval  hospital  at  New  York,  at  least  those  from 
toe  Wwi  India  sqimdron.  suffen-d  much  from  the  affection,  thmigb  there  was 
•*•  Mb  a  scorbutic  element.  In  17SS,  I>iissassois,i^  one  of  the  surgeons  of 
'!"■  Ilnirl-Dieu  at  Lyons,  pulilished  an  article  on  the  same  subject.  Both 
'"'aitd  (iille!^|)ie  regarded  the  disorder  as  infectious.  In  1796  two  pamphlets 
"Ppt-srvd. — one  by  M*ireau  and  the  other  by  Rounlin,  both  Frenchmen  ;|| 
*miaoo.inling  to  Thompson  "'these  papeiin  added  nothing  new  to  our  knowl- 
^^  of  the  disease."' 

hft\h.1  in  1797,  devotes  a  chapter  in  his  hook  on  Diabetes  to  a  "sore  acted 
"0  hy  a  new  or  overlooked  species  of  matter."  which  is  BUp|M»sed  to  cor- 
'^("'ud  t(»  hospital  m<»rutication.  In  1791K  Dr,  Blano  speaks  of  tho  disease 
P^i^iliijg  very  much  in  shipn,  and  in  the  naval  hospital  at  the  f'ape  of  (tikkI 
"^>\K\  ill  M»  severe  a  torm  (hat  even  bones  like  the  scapula  and  the  itinm  were 
•t'arW.  The  s;iine  year  I)r.  TnHter**  described  the  di.sease.  and  among  its 
|>vcflli&niies  he  mentioned  an  irregularity  of  the  sores,  which  gave  to  their 
•^•deeply-indented  form.  John  Bell. ft  in  IHOl,  treats  of  hospital  gan- 
pvnv,  and.  in  the  course  of  his  remarks,  says  thai  "no  di^essings  ever  can  cure 
«*  diirmw,— rather  a  rash  assertion  in  the  light  of  modern  tberapeutics; 
Un>OUh  be  very  justly  adds  that  the  only  safety  for  the  patient  laouUtidGof  ft 
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hospital  air.  In  It^Oi  iiiid  ISKo,  ih\  Th(t[niit*on*  says,  "two  tbe»et*of  hi^ 
merit  were  written — one  hy  Dr.  LohIio.  the  oiher  by  Dr.  Johnson,  8todeii(i| 
in  Iho  U^liv«^^ity  tit^  Kdinbiir-ih — ua  ihiH  form  ol^  ju^angroue.'' 

Ill  iHOIf  two  pMptJi's  were  piihlisho*!  on  the  Huhjecl, — one  by  Ballard. ftod 
the  tflhor  l>v  UnniewE*.  both  coniiecttMl  with  the  Uoyal  Navy. 

Ill  180t>,  JiiirMliall,  ill  a  letter  to  Balliri^all.  utirihtiieti  the  occurrence  of  i 
disco.se  in  the  KovL'i*shani  I£os|>itul  to  iliu  ust;  of  infected  sponges;  and  in  IWB, 
Mr.  Lyttle,  also  of  ihu  Kn^lish  navy,  wrote  a  treatise,  in  whieh  he  de<!latw 
that,  thin  jTuuf^rene  eall^^e'l  the  Iohh  of  more  men  lo  the  naval  aerviee  ihaiialkj 
other  ditteartes  ineitleut  to  soainen.J 

Sir  Janie.-^  Me(jri|;;or,  I'hief  Medical  Director  in  the  Penin«nlar  War^  nf^ 
1RI3.  al.so  sjH'akH  of  itio  disease  in  a  letter  to  Ballingall.  an<i  artrihutw  it 
piwalenee  lo  the  unhealthy  sites  of  hoj*pit4ils,  conjoined  with  a  jire-exUtinj 
enfeelded  statu  of  liealth  in  the  patients.  In  the  name  year  l>r.  John  Thoinj 
8on||  devoted  to  this  sahjei-t  a  earefnlly-prcjiared  chapter,  or  rather  leciui 
at  the  end  of  his  boiik  on  Intluninuition.  in  which  he  exjiresses  liis  preferciif 
for  the  term  putrid  uhwr.  Tlumgh  it  is  aMeged  that  spe<*ifip  sores  art'  w 
liafde  to  be  attacked  by  this  tnortiHcation,  yet  he  nientions  caeies*  of  0| 
cancer,  and  ch:incre,  which  he  liad  seen  repeatedly  become  the  seal  of  ilu 
ease.  Its  contagiousness  he  admits,  and  recommends,  as  the  best  meatw  o( 
managing  the  disease,  separation,  cleanliness,  and  ventilation,  followed  by  tl 
use  of  eineircs  and  purgatives,  and,  locally,  the  use  of  turpentine  with  rwiit^ 
ointment.  He  eippf)scs  tfie  use  of  ^ipiinu,  wine,  and  a  full  diet,  espeeiuUy  in 
the  coninieiiceiiieiu  of  the  ilisease,  and  rectmmiends  the  employnieiit  of  hlo«xl^™ 
letting  He  alates  that  the  gatigtene  often  attacked  wounds  made  hy  lhi^| 
lancet. 

Baron  Larrcy,  notwithstunding  thai  he  must  have  been  quite  taniiliar  witlte- 
this  mortification,  has  nowhere  given  to  it  nu^re  than  a  very  meagre  notii» — 
In  Kgypt  the  tlisease  was  (>eculiarly  fatal,  the  men  dying  in  a  iew  hut 
and  presenting  ap[iearanees  like  tho^ie  of  yellow  ievor.  In  his  'M'hirargi 
Militaire"  it  is  scarcely  alluded  to.  He  recommends  i.juinine«  oj)ium.  amid 
actual  eantory.**  In  his  "  Memoirs  of  Military  Surgery"tf  he  sjieaks  of  tl 
epi<len»ic  disease  of  Brunn,  in  the  campaign  of  Boulogne,  as  appearing  amut 
the  Frencli  and  Russian  wourided.  The  wounds  in  which  suppuratiou 
first  developed  were  art'ecied  with  hospiial  putrefaction,  whicn  spread  wii 
great  rajmiily.  The  odor  proved  infccii'tus.  attacking  those  who  were  m 
ond  also  the  medical  attendants.  The  di.scuse  likewi.se  made  its  appeanirt^ 
in  the  Hopital  la  Charite.  distant  from  tho  othei's  and  perfectly  clean.  In  K** 
'* Observations  on  Wounds  and  their  ComnlicatioUh'JJ  he  insists  on  a  ditf*-"* 
ence  lM?tween  ordinary  gangrene  and  hiiH[iiial  putj'efaction,  having  witut«»rf'^* 
botli  in  the  campaigns  in  (M-rniany.  His  local  tix»atment  consisted  in  the  tt^ 
of  Laburraque's  solution  and  ihc  cautery. 

In  ISI5  there  woiv  fuur  valuable  contributions  on  the  subject,  by  H- 
Brugnnuis.  Delpech,  and  Aubrv,    IIennen§^  had  encountered  thig  scorn  „ 
military  camps  first   in   the  ronleleria   Hospital  at  Hilboa,  a  hospital  adi 
nihly  loeated  «»n  a  gravelly  soil,  four  miles  from  the  city,  si.\  miles  from 
sea.  and  on   the  bank  x)i  a  river.     When  it  broke  out.  the  prevailing  wij 
were  frcmi  the  sea.  the  ihermomeler  ranging  between  08**  and  78°. 
arteries  rapidly  sloughed,  followed  by  hemorrhage,  and  the  ligatures,  wl 

*  ThoiupBitn.  I.eclureA  on  InSaintnatJoti. 

IBlKrkaiMt^r,  Ot>*ervHiic>n»  on  Phik^edwn*  Uftdi^riBnosa,  Ekliuburgta,  1S18. 
M'llitrnaiit  nnJ  ContAtfiou»  I'lcvr. 
d  Mttlii-o-CtiirurKicm1  TniUHactionm.  vol.  vl.  pm^  465. 
II  I^eoturra  on  InflAutination.  pagi>  .?ft9. 

aL«rrcj,  Militarv  Surgery,  vol.  ii.  \>t^e  18,  Translaliun  by  Uall,  1814. 
Lnrrcy.  Clin.  Chiruric.,  I82U,  vol.  i.  page  72. 
ft  Meiiinin>  of  MiliUry  Surgery  from  1702  to  1813,  vol.  i.  page  413,  ahH  vol.  ii.  ]>«g«  t, 
by  Hall,  Bnliimoro.  1814. 

t{  Op.  cit.,  Tfftiulation  by  Rivinu».  PbilAilHpbia,  I8.)2.  pige  46. 

1$  OMorvatioDr  on  Military  8arg«r)-,  Edinburgh,  ISIS;  also  LoihIoti  Medical  Repovitory.  Hanh* 
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w»"^  I'  "11  the  veKHfl»  above,  »opai*ate*l  in  a  few  iluys.  giving  rise  lo 

f  ■:  .  imI  futal  hlii*<lini^.     He  never  saw  rhe  lancet  i»r  cujtpinij;  wounJs 

Mi  -nitc<l  by  ThoinpHon  ;  and  ho  sttys  that  a  remarkaoU*  tLMituiv  of 

til  ;*rt  its  UMnienty  n»  ehant;*?  rt'l  wtires  into  a  fhrnlur  I'onn,  whatever 

Biiv  bnvvUx'n  their  prtvioiiw  »>lia[te.  In  the  Cens-lanntTii-  Iln^pitalat  Brus- 
ieli which  wa«  filthy,  there  were  thive  hur»tiiv<l  wonink'il  men.  and  arnonj^ 
Uien)4)ai*hutMJrvd  and  tbrfy  ea«OM  of  ernnjiunnd  fnutuio.  nmny  of  whmn  had 
lain  Inmi'iDo  to  two  weeks  atter  the  battle  of  Waterloo  without  drcH,sin<j;H; 
and  bcrv  the  futuHty  was  frightful  Tn  the  Hli^^atteth  Hospital  at  KniH»eU. 
which  wa»  clean,  there  wore  only  a  few  cases.  At  the  ht>8pital  on  the  Ant- 
werp TanaL  out  of  the  city,  and  which  was  ci-owded.  thin  i^uiijrene  attacked 
lh«»tuinp>!i  three  hours  ntter  amputation,  and  so  rapid  and  destructive  was 
its iirv>);n!t4f4  that  in  twenty-eii!;ht  days  there  wjis  but  a  sinijle  suiTiving  stump, 
were  «een  prowentiiii;  the  phenomena  of  yellow  fever,  such  at*  were 
by  Larix'y.  ileniien  adv(K'ate<l  bleeding,  the  use  of  the  fermenting 
aud.  in  a;<i^rava(ed  cHse».  the  cautery. 
RnfpanH,  of  lieyden,*  analyzed  the  air  ot  infected  wardft.  and  claimed  to 
fcivedi'M.'overvd  a  |»ecuh"ar  aninml  matter  having  a  tendency  t<»  putrefaction 
•0(1  which  he  Aupposed  pinyeii  an  important  part  in  the  production  of  the 
4iMaaft.  It  is  this  writer  whom  (Juthrio  quotes  as  sayin;;  that  '  when  the 
lie  existed  in  Leyden  in  ITHK  it  was  conimutiicaied  fi-om  a  hjwer  to  an 
rwiird  of  ihe  hoRpital  by  cutting  an  op**iiing  between  to  impn.>ve  the 
itilmi'tn;"  hence  ho  argued  its  contagious  nature,  and  elaimed  also  that  its 
tiiinxluctioii  into  Ilollanu  was  ihniugli  elmrpic  neut  fii>m  Kivncli  iiospitals. 

IVhK'olit  attributed  to  the  depressing  influence  of  defeat  much  of  the 
iii'jrtaliiv  among  the  Fivnch  fi-om  this  niortificaiion:  despondency,  however, 
»'tiHiui  the  »ynipi4»mw  of  the  discAse.  He  treated  succosiifully  one  hundred 
ftAil  tilty  easet^  before  I'ampeluna  with  the  actual  cautery,  and  C4>DchKied. 
AtVrji  (-ju\d\il  study  of  the  disonler,  that  it  wan  eoinniunicated  to  wounds 
by  pi)i*moiif*  exhalations 

AiibnJ  saw  (his  gangrene  in  Prague,  in  1814;  in  Uouen.  in  1812;  and  on  a 

▼c««*'l  Ikhui'I  tri»m  Spalutro  to  /am,  in  1807.      He  believed  in  its  conimniiica- 

bility  by**outiict.  and  mentions  the  caj^e  of  a  surgeon  at  Prague  who  wounded 

hbfin^pnnd  in  tour  days  surtercii  from  an  attack       He  also  |M)inted  out  the 

iiK'tinn  l>elween  this  sore  nnd  ulceration,  and  was  an  advocate  of  the  use 

opium  mternally,  with  that  of  vinegar  locally. 

In  His,  H    H.  Ulackadder.ii  surgeon  to  His   N[ajesty's  forces  in  the  Pen- 

(iviuU,  |M]ljti«he«l  a  monograph  on   this  form  of  mortification,  in  which   the 

•ultjiict  in  tn^uted  in  a  learned  and  exhaustive  manner.     Ho  reganle<l  the 

dt«<»Af  hji  purely  local  and  contagious.     While  examining  the  slump  of  a 

p»ii«nt  who  had  died  of  the  disease,  he  became  inoculated  lhi*ougli  a  scnitch 

to tbi?  finger      Pain  and  inflammation  set  in  sixty  hours  atU*r  the  aecidont, 

wj  in  tour  days  had  extended  up  the  arm,  followed  by  rig<irs  aitd  headache. 

u  Wat  two  months  before  the  sore  cicatrized,  and  six  months  befoiv  the 

Jjilural  I'.ilor  of  the  pnrt   returned.     HIackadder  was  a  siivnuous  advocate 

ant^nia.  which  he  applied,  in  the  fonn  of  Fowlers  dilution,  directly  lo 

Wound      This   n'linedy  was   used  also  by   Higgins,  ntYer  the  battle  of 

TTMuri'fo,  at  the  hosj)ital  at  Antwerp,  and  at  the  siime  place  by  i>*Connel.|j 

^o^^«t:^n'"^^  of  poisonint;  were  observed.     In  order  to  settle  the  question  ot 

it*  -  tuiture,  OUivier^  inoculated  himself  in  1S1(»;  a  vesicle  formed, 

■'iJ  i^idar  course  until  the  fourth  day.  when  its  progi*ess  lH3came  so 

ling  that  ho  permitted  it  to  be  destroyed;  but  it  was  a  month  bi^fore  he 

vn-d,     Kxperimcnts  to  determine  its  ecmlagious  nature  were  also  insti- 

tm«|  by  l>up!n,  Richcraud,  Dupuytren,  and  Willaurae,  all  of  whom  decided 

*  Akmlm  4v  I.UtAmturv  M^dicale  Etniigt^re  et  NBtionale,  vu).  lix.,  Noa.  106  mad  107,  t81&. 

flUaivIra  .ur  la  Pxarrilure  a'lldpltal,  I81.'>. 
IHnflatluD  fur  In  CompltOAtUo  (Im  Fifties  ct  iles  Ulci^rM,  Par{«,  1815. 
OfaMTTVioD*  nn  Pbti);f>>lipfia  (IftDgnpooHL,  Kdinburgh.  IBI8. 
IMiMct.  M«l.  InauK.  de  Pbngwttfaft,  pag«  i. 
TmUl  dv  T7pl>.  Tinuniklt  Uaogr.  nii  Poorriture  d'HApiUl.  Piu-iii,  1822. 
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adversely,  while  Point©,  Danillo,  Clei-c,  Vauiier,  nnd  Delpecb  stoutiv  maifr 
taiiK'd  the  nttirniative  of  the  proposition. 

IIiUchfs«»n.  ill  Iiirt  •■S»ir<^ifiil  Observations."*  |)id>lished  in  1826,  >fivc« » larti 
number  ot'  reporl.s  from  HUi'Lieous  in  the  Itoyal  Navy,  fihowing  the  effetii'f 
hy^ienif  rnyii.siiiVN  iijuiri  Uil*  disease,  and,  in  addition,  the  Report  of  Pom! 
and  r>os*champH  In  the  Unyul  IiiHiitute  of  PVanec  upon  the  Memoirof  Dclpctt 
on  Prturriturf  d'lIopilaK  in  whit-h  they  entirely  approve  r)f  his  conelunitins 

In  ]Si:i*i.  and  ai^ain  in  IWIH,  Jolio  Boirirje.f  surgeon  to  Hit*  Majesty'*  lnm» 
in  the  Peninsular  War  tpf  IHl.l.  i)tiblished  his  "  Observationh  on  IIr*pitiAi 
Mortiticalioii  mailu  at  llie  Kn[>e\valk  Hospital,  JJilboa."  The  trcaimetii 
fir>it  bad  Ikhmi  siiinidatint;.  and  ilie  rosult  was  the  loss  of  83  out  of  1294 
DissatiHtiod  al  such  a  niorlalily.  he  ad4>pliM|  the  anLiphlopistie  treAimt'C 
bleedin*^  hirgidy.  even  lo  the  exlriiL  of  three  pounds  in  some  cases,  exhibitii 
eatharlicB  and  enietiea,  avoidini^  upturn  and  wine,  and  enforeinif  a  diet  of  i 
gruel,  and  fariiiaeeous  food.  By  this  ])lan  he  alleges  that  he  redueed  ll 
mortality  to  25  in  the  next  857  cai^os,  or  1  in  34;  and  after  he  had  succe^jde^l 
in  getting  this  treatment  well  estaldiwhed,  a  further  reduction  in  the  (l«al»- 
rate  was  attained. — tliat  is,  in  7!M»  cases  only  1i  died,  or  1  in  131.  Bojoir^B 
makes  two  varieties,  the  *'slouirhin^"  and  the  '^pha^etla'nic."  He  regarie*^ 
the  disease  as  constitutional,  conunaiiieated  b(»th  In*  eoniaet  and  thn>upbth<^& 
air,  and  he  says  he  never  saw  wounds  niadu  by  the  lancet  or  soarifii »i>i '■c 
atlaekod.  \Vlien  (he  destructive  process  was  rapid,  he  applied  the  t-aiitf: 
or  acidrt. 

iiuthricl  thought  the  disease  contagioiift  and  infectious.     Out  nf  16U  ts' 
at  Sanlander,  Hill)oa.  Vituria,  and  Paba^es,  512  died  in  tive  months.    Hi'i;in- 
an  extensive  Humniary  of  tlie  Mubjocl.  ami,  on  rhe  wlude.  favors  the  treniuiefl 
of  Bofjifie. 

Wrights  records  an  outbreak  of  the  disease  in  the  Baltimore  Ahnshouae 
1831)  and  1831.  in  wlu'ch  20  died. 

S(>ath,  in  Chellus's  Surgery,  states  that  Amott  saw  it  in  the  Middii 
HitspiTal  in  1835.  and  also  at  the  VVestniinstcr  and  York  Hospitals,  Chelwa- 

Saimiel  Cooper.JI  in  speaking  of  this  mortitieation,  refers  to  the  decluroli 
of  Lisfmne.  that  hospilal  gangrene  is  now  a  mere  trifle,  and  that  by  the 
of  the  artual  cautery'  it  is  entirely  under  the  p<nver  of  the  surgeon. 

Hawkins^  was  an  advocate  for  stmng  acids  as  a  local  measure,  and  $AJ 
he  never  saw  a  deatli  from  the  disease. 

Coote**  records  its  appeaninoe  at  St.  Bartholomew's  Hospital,  and  aW 
St.  George's  and  other  instiniiionH.  during  the  autumn  and  winter  i>f  li^Mf 
The  cases  all  recovered  under  hygienic  chatiges  ami   the  UK*al  employnici 
of  nitrif  acid.     The  disorder  had  never  been  known  in  these  hospitaU 
for«\  and  was  thought  lo  be  due  to  atmosphonc  conditions.     In   Holnua' 
Surgery.tt  t'ds  same  authi>r  says  the  disease,  in  1846,  was  in  two  instani 
traceable  to  a  spmige  which,  allhouirh  boiled,  had  yet  retained  cout; 
He  also  gives  the  history  of  a  woman  ri-sidbig  in  an  unhealthy  part  of 
don,  whose  breast  had  been  removed,  and  in  whom  the  wound  was  afterwai 
attacked  by  this  disease.     Two  persims  sleeping  in  the  n>om  which  she 
occupied  weiv  attacked  with  fever  and  diarrhica.  and  he  thinks  that,  had  t 
possesse<l  open  wounds.  b*tth  would  havesufTered  from  mortification. 

Fabian.JJ  in  1848.  recommended  a  Krencli  compmin<l,  the  *' cliri>n  coi 
topique,"  as  being  possessed  of  considerable  value. 

•  Pr«i*ticftl  ObfforTEtioDK  on  Surgorjr,  lS2li,  pugfl  194. 

t  Medion-rhinirgical  Transaotionit,  Gtlinburgb,  1826;  lilfo,  ObMrvittiont  oo   Hospital  Ou)ct«Mi, 
London  nntl  K^linbiirgh,  1^48, 

X  Cniiintontiirip*  on  thn  Sargerr  of  the  Ptfninsalar  Wftr,  6th  edition,  1863,  Lfimlon,  p«c*  '^i  *''* 
Lanoat.  IB48.  vol.  ii.  huges  02S.  h%b. 
^  Amohcmn  Journal  "f  tli<i  Modloal  Selenaee,  vol.  x. 
I  MotlicAl  TimflF,  Auk;U'>t  28,  IM7,  p«ga  634. 
f  Medical  OnaeUo.  June  11,  1H4T,  pAXt<«  1024,  10.10. 
♦*  Lnncel.  1847.  toI.  1.  pAgeii  .174,  40i,  .'iI4. 
(Tolmu's  Surg:?i7.  180V.  vol.  i.  page  IBS. 
MulKaigne'i  Reruo  M6d.-Chirurg.,  Octuber,  1846,  page  207. 
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T0|MBa.*  in  treating  upon  thu  subjoct,  oxproHHCH  his  belief  in  iUi  con- 
tft^ou«>n««*i  an<.l  uUn  in  its  aiuniak-ulur  orii^iti. 

WaUnjr.t  sar^fun  at  the  Barcona  Hospital.  Biiltuii.  fi*oni  September,  1813, 
irtjaiiiiar)'.  1814.  savH  that  tho  chamctor  of  the  diNeaso  changod  at  iho  ap- 
pp«i'b  ol  winter,  bccoiniiift  n»oi*o  iutittinmati»ry,  ami  yioldin*?  to  the  anti- 
hhlti^n^tic  treatment  of  Boggie.  Under  the  stimulating  plan  more  than  one 
to  ihre«*  died. 

TitifJ  Haw  the  diseaae  at  Coimbra,  where  several  of  hia  nurses  suffered 
aiiarkn  contnicU'd  hy  drennin^  the  HoreH  of  thofio  atfectt'd.  He  norio4?9 
ieularly  the  oxtrerae  Uopre*wion  or  despondency-  which  alt'et-lyd  the 
viererH.  ami  cunniderH  it  pathoiriiomoiiic  ut  the  approach  of  the  dineane. 
^lB^e(ra^^H  ii  an  ft  consiitutioiiul  dis<»ajH».     Roulflower  entertained  the  same 

Prnfosior  Kc«itelie.§  -^u^^reo^-in-cluef  of  the  Sardinian  army,  saw  400  tuiHea 
AtAlewaudria  iu  1H18  and  184fL  and  )>elioved  that,  if  jn'uper  jnvoauiinns  ai-e 
otwn'i*'!  *fiitupi  may  Ite  prolt-cted  Ufr!»inHt  attacks.  CuuMtie  potiish  was  his 
tn  '  :ii)pliration.     He  Hucceeded  in  inor-iilatini^  healthy  wounds  with 

III  I  rbou;;ht  that  the  disease  was  the  renult  of  some  local  iutlufuce 

OD  ttuivi.  a^viinted.  no  doubt,  by  a  vitialetl  atmoHphere. 

Parku,l|  a  surgeon  iu  the  Rui^uiiau  military  service  during;  the  Crimean 
Ww,  ^vet  a  dewription  of  the  lamentable  condition  of  the  hospitals  at 
Simpbcnjiwl.  Patientn  were  masHed  loi^ether  without  claHsitication  ;  those 
with  typhus  fever  and  those  with  Kiirgical  injuries  were  in  the  f^arae  wardH, 
iliich  Were  ho  defective  in  ventilation  and  cleanliness  that  the  sur/i^eonii 
wnnMftuffer  fnmi  headache  after  an  hour's  exp<wure  to  tho  vitiated  atmos- 
Tbe  mortality  cannot  be  ac<'unttely  a«oertainc<i.  but  it  was  doubtlena 
•  great,  ok  at  Simnhci-opol  the  avemi^e  nundier  of  patients  was  15,000 
lh<  average  daily  tleathd  were  133  from  t3*phu8  and  mortification.  Parke 
^oiloVB  hi^h  encomm[ii»  on  crcBsote. 

Tlic  ivport  of  the  committee  to  Parliatnent  im  the  Medical  and  Surjfical 
niiiiiry  i)f  the  British  Army  iu  Turkey  and  the  Crimea  in  185S  attributefl 
(lie outbreak  to  filthy  and  bad ly-venti luted  bottpitalB  with  insutticient  accom- 
■UMlntioti!^ 

ll^vlur.^  surjfoon  to  the  29th  Regiment  of  Her  Majesty's  forces,  India,  ex- 
'H  the  opinion  that  the  disease  iw  it  appeared  at  Ferozepore  was  local 
MWl  nut  Constitutional;  the  wounds  which  up|)eured  most  prone  to  take  on 
lfcetii«ar*e  were  those  inllict«d  by  grape  and  canister-shot ;  and  he  saya  that 
ftitrr  aeid  jtjave  the  ni08t  relief  from  the  ^nuwintj  and  burning  pain. 

^me  idea  of  the  terrible  fatalitj*  o'C  the  disorder  may  be  obtained  iVnra 
the  itatement  of  Lallour,**  surgeon  to  the  French  tnmsport-ship  Euphrate, 
tittt  during  a  single  pas.sag©  of  that  vesael  to  the  Bosnhoruw.  re<|uiring  but 
ikirtv-t'i^hi  hours,  sixty  bodies  wen*  thrown  overboard.  The  mortificatiim 
»ti«pk(Ni  nil  wounds,  and  even  cicatrices.     The  actual  cautery  wjw  attended 

^^  in  speaking  of  the  cause  of  the  disease,  thinks  that  something 

'li'^  ..  bad  aceommcKlations  and  filthiueH8  is  necessary  to  explain  it4 

^pjH'araiM'e.  The  wounded  men  who  lay  thickly  around  the  foul  latrines 
wtforwi  no  more  than  those  in  other  localities.  It  bnjke  out  immediately 
a  Kinx-co  which  prevailed  at  the  time,  and  manifested  no  |)reference  for 
particular  clasw  of  wounds,  wounds  of  entrance  and  wounds  oi  exit  suf- 
l^nn^  alike.    The  men  prone  to  scarvy  were  the  most  favorable  subjects. 

*  lUnliBf's  Abatnct,  IMS.  tdI.  vilL  pft««  l.tO. 

Ua««t.  1S4S.  rol.  ii,  paf[e  ft4S. 

IU4^  f«l^  «:tO.  SSI.  686. 

Bnu*fa  %a^  Porvtgo  Modioo-Cbtnirgio*!  Review,  October,  1850,  pftf(«  &ifi, 

Aatrtefto  Journal  of  tbo  MiHiical  Soiencoi,  April,  l^»f>(^  p»g«  670. 
'  lliffi»*d'>  SarMrr  at  thr  Crimean  War. 
••CM*, 
tt  %*0m  tm  tka  Sargerj  of  the  War  in  the  Crimea,  LoadoOj  185ft ;  also  Edlnbar^h  Medical  Jonr- 
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In  hia  experience  nitric  aeid  exercised  the  most  decided  control  in  arTC:«UQ|^ 
the  procesH  of  destruction. 

Surduu*  fuuiid  iodine,  applied  externally,  to* act  well,  and  giveti  eeveu  casn 
of  amputation  in  soldiers  on  shipboard,  all  of  whom  wore  attacked,  andfttl 
recoA'ered. 

Grohf  gives  a  record  of  59  cases,  of  whom  7  di<'d.     Hia  treatmeru  < 
HJHted  in  ventilation,  fumigation,  stimulants,  chloride  of  calcium,  and  luih.nn 
acids. 

Dr.  Joseph  Joncs,J  who  saw  much  of  the  disenso  in  Southern  hospi 
among  Confederate  soldiers,  wrote  a  very  exhaustive  treatise  on  hwpi 
gangrene.     He  believed  that  neither  contact  nor  abrasion  is  nociiftsary  tori 
production.     He  could  never  trace  any  connection  between  the  diseiuw 
Hcur\"y,  but  thought  the  affection  was  due  to  some  organic  poison  aciiufi; 
a  ferment.      Soliliers  wh(»  were  well  fed  recovered  most  rapidly,  sti  thai 
Union  troops  sntlered  less  than  the  Confederates.      Out  of  '.\^h  ease»  at 
pire  Hospital,  (leorgia,  one-quarter  died.     In  the  Army  of  tlie  Tennessee  iln'i 
were,  during  July  and  Augusi,  t8fi4,  344  eases,  with  26  deaths,  or,  iucluiiin 
September  and  October,  nearly  3000  caset*.  one-half  of  whom  were  disabi 
for  the  war.     Fresli  air.  veniifution.  change  of  locality,  and  the  local  a»e 
nitric  aeid  constituted  the  plan  of  treatment. 

Jungken.§  who  saw  the  disease  in  the  Charite  Hospital  and  alsti  ut  Dfw*  "  ' 
den,  decided  that  there  is  no  specitic  save  cleanliness  and  removal  into  ih^^ 
open  air  under  u  tent-roof:  wiiliout  these  the  cautery  ia  of  little  uae,  a^  th^sa 
gangrene  will  return  after  the  slough  is  detached. 

liutcliisonll  tried  treatment  by  snl>mersion  with  alleged  gi^M>d  sacee^i.  tiu^BS 
cases  cleaning  ntf  iu  three  days,  and  in  leq  days  healing  rapidly. 

In  1863  a  number  of  papers  appeared  on  tins  subject,  amounting, as  &ri^MM 
I  can  learn,  tc»  nineteen. 

North^  gives  60  cases  at  the  United  States  Army  Ho&pital  at  Frederick,  ti^^ 
the  fall  of  1862,  with  3  deaths.  In  only  7  cases  were  there  any  consiituiioni^iM 
symptoms  piVhont.     Nearly  all  the  nurses  who  had  any  wounds  suffered. 

Browne,**  in  speJiking  of  iho  nioriiliration  as  it  was  scon  at  the  Manii' 
Hospital  at  New  Orleans,  states  that  no  iujeign  organisms  or  fungoid  ^pjWI 
were  discoven^d  in  the  sloughs. 

Brintijn.ft  in  his  ^'  Report  to  the  Surgeon-General  on  the  Condition  of  tli 
Louisville  .Nlilitary  Hospital."  says  that  the  disease  showed  little  ten<ienfT 
aprea^l  fnun  bed  to  bi-d.  althongli  isolation  was  not  enforced.     Out  of  SS 
there  were  only  2  deaths,  and  those  suffered  from  other  complications.    B 
mine  was  his  favorite  local  application,  ii  being  injected  hypodermically 
the  margins  of  the  disease.     Dr.  Brinton  believes  in  the  local  nature  of  tli^ 
disorder. 

Hinkle,Jt  A.A.S.,  U.S.A.,  saw   the  disease  at    the  Canmbell  and  J« 
Hospitals,  Baltimore,  and  at  the  Armory  Square  Hospital,  Washington. 
permanganate  of  potash  was  his  favorite  remedy,  internally  and  extemallfi, 
Peters   reports   cases  tVom   the  same    hospitals      Lloyd, §§  Slanford,llll  »wl 
Doherty^^  all  bear  testimony  to  the  value  of  bromine,  when  applied  pure 

*  Haxotte  Heb'loniftduire  ile  M^decinc  ot  Ghtruri^ic,  J»naarj  VI,  I9&7. 

-f  Uroh  OD  Huflpittil  Gungreue,  Winn.  Med.  ZtiiUohr.,  LS5S,  pft^o*  S5,  3S;  Schiuidt'i  J»hrb3«l 
No,  V.  rol.  ovi.  ps^  It's. 

{  Jonoi.  lovctftigatioDs  (tu  the  Nature  &nd  Caose*  and  TroatuieDt  of  Horait^  ifaUj^Mswi  Unl 
8tate«  B&oitarj-  Otiintnisttiou,  Surgiral  MuDiQir«,  vol.  ii.,  1S7I  ;  aUo  New  OrleaQs  Medical  JoQf 
January  and  April,  IHfty. 

2  Allgctneico  Med.  Crntralzeii..  xix.  67;  Modicnl  Timee  aad  GaicttOt  Nor.  2,  If^ffl. 
I  Huttitii.tQi).  M(>ilii;Al  TitiiM  and  QaiuUe,  Ism,  vol.  1.  paga  B. 
%  American  Medical  Timef,  IS63,  vid.  i.  page  25fi. 

**  Ibid..  Mny  2,  X^^'i,  ua^  21A;  aim  Prouoedini^  of  the  Now  York  State  ModlcaJ  Society.  11 
ft  AmerieaD   Meilicai  Times,  Maj   ?3,  1603,  page   2&0 ;   aUu  American  Juumal  of  lb*  JlcAinli 
SoieDcae,  July,  1HA:{,  pave  ?79. 

imw.  Xoromber  28, 186S,  pftg*  364. 
IMS. 
iKO  24. 
(93.  pftge  64. 
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To  M  Gnlfjsmith/  Surgeon  U.S.V.,  the  proftJSBion  ib  indebted  for  the  ubo 
of  hofij»ital  inorliticjitioti.      TTis  obnefvulionH  woi'e   timde  at  New 

Ali:i  .  -ivilK'.  MurrRH.'slioroujL;h,  JUiU  Louisville.  lu  diiiwiiigtlit?i.'ompari- 
»ifn b«iwiM?>Q  br*)mino  and  nitric  add,  ho  givos  loli  casen  trt^ated  with  tho  Hwl, 
witii  (iuly4  doathH^  all  of  which  wore  connjlicatcU  ;  and  13  caMCi*  with  the 
bill,  with  8  dt?athti.  Uf  13  othvr  putientB,  in  whom  variouH  rvmedios  were 
nml,  5  died.     I>r.  Goldsmith  bcUevow  it  to  be  a  local  disease. 

[^tuiold.t  i»  hi»  "  Lectures  on  Military  Surgery,"  aj*i*c*ri»  bi»  belief  in  the 
Itfil  tatun*  of  hospital  mortification.  Ho  thinkn  it  may  arise  fVom  the 
pTwt'uce  iif  Htjme  microscopic  fuitgiw ;  he  doe»  not  believe  it  ever  attack* 
in  milmtkcn  uiirfuce;  and  he  ^uy»  that  it  may  be  inti*oduced  into  the  hout^ 
|mli(T«i  hospital  by  patientH  <)r  by  infected  cli»lF»ing. 

WwltN*  luniinhe'*  the  ivr-oni  of  115  caHcs.  in  Louisville.  104  of  which  were 
inalwi  with  bromine  and  11  by  other  rernedicH.  Of  the  104  oidy  3  died, — 2 
bv  ityii'iuia  and  1  by  uellulilis;  of  the  11,  3  alsd  died,  lie  regardst  the  atiee- 
Untixia  liK'al  ttne.  and  t»elieve»  that  the  materien  murbi  entern  by  the  wound 
atui  nitt  hy  the  Itingn.  and  that  tht^  constitutional  Hyruptomn  are  Hccondan,'. 
He  liAH  IWipieiillv  nevn  eanen  of  embolinm  of  tin*  lungn  and  other  partn  of  the 
Uxlv  t'ullowing  I  ho  dic^eane.  Lauivncc^  in  nlHo  a  localiBt,  eHteemiug  the  con- 
itiiuiiutittl  wvmptomd,  when  present,  as  necondary. 

Ka*lt'liilV,l'  A.A.S..  U.S.A.,  naw  the  dini^aHe  among  the  priMonera  who  liad 
bcvQ  brought  fW>m  Richmond  to  the  Tnited  Staten  General  IIoHpitat  at 
iiuupelL*.     He  tvlied  on  nitric  acid  and  Btimuhtntrt  for  itx  treatment. 

Woofiwani.Ti  Surgetm  U.S.A.,  and  the  medical  hiKtorian  of  the  war,  insti- 
tute iitvtorvutionH  at  all  Btagen  of  the  diseatie,  t4}  determine  the  qucHtion  of 
it:rrpt(K.rarnif  origin,  and.  afXer  uning  tho  higheat  powers,  failed  t<i  discover 
mirriMi'»)pic  orgaiiisnn*  except  vibriones,  which  are  met  with  in  all  de- 
ip"*iiiju;  animal  subnlanceA. 

Hamilton,**  though  ho  doe&  not  advocate  the  constitntional  origin  of  the 
diwramf.stjiit's  that  ho  saw  two  casiea  of  hospital  gangrene  without  any  previous 
«<«io(l.in  oiii*  of  which  the  sot\  tisHuos  v^-ere  dosipoved  over  nearly  the  entire" 
Ipufffhol'fhe  tibia.  The  number  of  cascH  which  he  had  under  obrtcrx'ution 
*t  the  Mrl*(>ngul  Htjspiial  was  3t).    Of  this  number  18  were  treated  by  nitric 

I.  tbf  average  dunition  of  the  treatment  extending  over  sixteen  days;  14 
irpai^'d  with  bromine,  their  averago  duration  being  twelve  days;  and  1 
"ihiiMJine.  iveovery  taking  place  in  Heven  dayw. 

iWcrff  thinks  the  causcH  of  h<»spital  gangrene  identicAl  with  thone  of 

tn^  with  the  addition  of  a  suppurating  wound, 
lilt  «iw  4^1  eases,  under  the  care  of  \Veir.  at  Frederick,  and  says  that 
whun  iho  wind   blew  (ntm  the  tents  towai-dsi  the  hogpilal  in  which  were 
P'^    '  '        nigivuftufi  fasfs,  new  cases  wouhl  ap[>ear  in  the  latter;  but  when 
t^'  t  air  was  in  the  opposite  direction,  no  new  ones  arose.     Ho  also 

■tsio  that  when  the  <\oy>T  was  left  open  into  the  gangrenous  ward,  patients 
wxupying  the  be<is  nearest  the  door  were  tin^t  attacked. 

PfwtJJ  witnessed  the  disease  at  Nashville  and  Louisville  HoBpitals.  This 
WJlwiu  tio«l  the  poisten'or  tibial  artery  at  the  bottom  of  a  gangrenous 
«^"an<|.  the  |>ationt  making  a  jgotKl  recovery.  His  treatment  was  bvstimnlnntfi 
Jifttl  bromine.  Mosi'>,[[|  also  relied  on  br<:>mine,  one  application  m  his  bands 
pfY>ring  Aufficiont.     He  regarded  the  diHorder  oa  purely  a  Ux^al  one. 

AawiWD   Mo<ti<>«l  Timet,  Svptenibur  12,  180R,  pa^  131;  aIm  Report  oq  HovpiUl  Oangreoe, 
PynU.  vU^  I^iuipvllle,  tHA3. 

iAMrtma  M^nml  TitoM.  F«h.  31,  |Sf(.-I.  page  U7. 
IW^  1M3.  Tol.  li.  \i»igv  4A. 
L>urrnci-'>  lecture*  uu  Sarifvry,  pi^TO  1^7. 

:   .liMl  Time*.  April  1.  18A.t.  piign  Iftl.  173. 
'  'I*  \^^^ :  niul  K^'port  tu  tho  Surgoon-QcDeral. 

—  p.   I.  \sh  .,  vaA.  n.  |i«20*  ISI,  20S. 
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Alley*  wa»  also  an  advocate  for  the  use  of  bromine.  Pittino'ef  article 
on  Iho  suSjiifi  rylntos  to  iho  castts  at  Annapolis  tVom  Libby  PriHon.  Craut'] 
treated  ihi-ce  oases  with  chlorinated  washes. 

In  18G4.  Pick.§  at  St.  tleorge's  Hospital,  London.  diwHulistied  with  niirit 
i\im\  farhoHf  aoidn.  passed  a  stream  of  chlorine  j^as  ihrough  ilie  atlecied  ward 
and  found  the  diseaMo  completely  arrested  in  four  cases.  In  his  ojiinioi 
opium  was  oinnipoieut.  Under  the  use  oC  this  reniedy.  in  47  eaiwA  the  die 
ease  was  suhdned  in  forty-ei^ht  hours,  and  in  a  smaller  number  in  one  day 

la  lK(i4,  also,  an  ajiicle  was  published  by  Bartbolowl]  uu  this -form  of  mor 
tificalion ;  one  by  L*ryer,^  in  which,  besides  reco^niKin^  two  forms  of  ih* 
disease,  he  advocates  the  use  of  pyroli^neous  acid  as  a  U>cal  remedy;  am 
one  by  HacUenber^,**  in  which  turpentine  ie  hii^hly  extolled. 

Mr.  Maundei-ft  believes  thai  the  disease  njay  arise  from  a  vitialetJ  almot- 

fthej'c.  entirely  independent  of  a  spccitic  materies  morbi.  and  also  that  it  nmi 
10  inti'oduced  into  a  hospital  tVom  wiih(»ut.  lie  Is  an  advocati^  of  nitric  acii 
and  a  w.iter-dressing. 

PackaixiJJ  i-ecommended  the  use  of  a  bydro-carlxm  as  a  local  dressing,  lb 
sprinkled  or  [>ourod  over  the  parts  while  sugar  or  thick  syrup,  and  coveret 
the  ulcer  with  lint,     lie  believes  the  disease  to  be  a  local  one. 

Le  f'ontc  suggested  the  free  use  of  powdered  charcoal,  chictly  to  deo*lorm 
the  foul  slough.  ■ 

Atlee,§§  in  a  review  of  Dr.  (roldsmith's  book  on  hospital  gangrene.  9Wf 
that  patients  get  well  in  spite  of  bromine,  not  by  it;  he  thinks  the  infectioi 
is  received  both  by  open  wounds  and  through  the  lungs;  and  he  extols  ih 
external  application  of  buttcnuilk,  as  practised  by  Pfeifler  at  the  Satlerle- 
Hospital. 

Kempstur||{|  believed  strongly  in  the  constitutional  origin  of  the  disea«4 
general  syrnptr>rns  being  prominent  in  the  ciises  which  he  witnessed  at  ih 
Patterson  Park  Hospital.  Ba!tiniore.  in  18li4. 

Herr^l^  saw  the  disease  at  llospilal  No.  1,  Nashville,  in  1K64,  where  1 
deaths  occurred  in  202  cases.  With  him  brt>nuiic  ranked  tirst,  and  chlorid 
of  Kinc  next,  as  local  remedies.  At  the  same  time  300  were  treated  at  th 
Cumberland  Hospital  with  nitric  acid,  of  wh<tm  50  dieil. 

Thomson***  made  numerous  niicn)scoj>ical  examirmtions  at  the  Dougli 
nos|»itai,  but  wiihoui  discovering  any  organisms  which  could  be  chargt 
with  an  infective  iuHuence.  He  cautions  again.st  over-stimulation,  and  giv< 
cases  in  which  bromine  succeeded  in  curing  the  disease  al\er  uitnc  acid  ta 
fiiiled.  ■ 

Lane  fft  advocates  the  continuous  use  of  dilute  nitric  acid.  ■ 

l^li^h|Jt  iried  both  nitric  acid  and  bromine  in  our  late  war,  and  dccidi 
in  favor  of  the  last. 

Smart. §§§  Inspector-CJeneral  of  Hospitals  of  the  Koyal  Navy,  uses  CAtbol 
acid  as  a  preventive,  and  permanganate  of  potash  as  a  curative  agent.  F* 
obstinate  or  aggravated  cases  he  believes  the  chloride  of  sine  and  the  acttt 


■  BnfUla  Mndiont  Journal,  B«pt.  16fiA. 

t  Amerioui  Journal  of  the  Medical  .Soienc««.  Julj.  1868.  piige  50. 
X  Ibid.,  fiRce  6A. 

f  BritUh  Modtoal  Journa),  1864,  vol.  i.  page  263. 
I  Americcao  Journal  of  tb«  Hedtoal  Boienoes,  Mareb  b,  1864,  and  Jan.  1865,  pag«  374 ;  alao  C! 
eiaaati  Laneot  and  ObMrver,  Oct.  1801. 

%  AmBrican  Modical  Timen,  IH64,  rol.  i.  pag«  4.  M 

•*  Ibid..  Nnr.  2.^.  1864.  iiiixu  364.  M 

tt  Clinical  Lecture*  and  Kcporto.  Londoa  HospiUl*  1864,  paga  104;  aUo  Braitbwaile'c  Rm 
spect,  vol.  I.  paf^c  2ll^>. 

i*  Ainnrimn  Jourual  of  th«  Medical  Scieii«M,  Jan.  1666,  page  H^* 
II  Ibtd..  Jau.  l^M;  alao,  Jaly,  1866.  page  61. 
iWl  Ibid.,  A|irit.  IK6fl. 

4*1  Ibid.,  Jnn.  \»i\7,  page  7H\  ;  also  Na^brin*  MetlimI  Jnurnal,  Aug.  1866. 
***  Amarioan  Joarnal  of  the  Medical  Soieaow,  vol.  xlvii.  pnge  Wi. 
-Hf  Medical  Times  and  Uaictte.  March  SO,  1867. 
l*t  lancet,  Aug.  20,  1868,  page  278. 
Ill  Ibid..  OrL  ].  1870. 
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out^iy  to  Ik?  anioa^  the  mo«t  valuable  agents.  In  1857  and  1859  he  wiu 
oeMd  ihc  (iist*a!«c  al  Hoii^-Kun^.  He  cuiiMiders  it  a  low  inf1iiminut.or^'  autiua 
(iiymotic  origin,  ihc  microEymes  being  in  ihu  atiium])boiv  or  adborout  to 
4nMiiig«.     Fresh  air,  hu  thinks,  without  roniedien,  will  cure  tbu  dinuase. 

Miller,*  at  the  17th  Coqw  Hospital  Atlanta,  Georgia,  could  not  procure 
bruminc,  bat  ai»ed.  with  oxcelicnt  ettVct,  a  saturated  nrdution  of  iodine. 

Prxtfi>*»M:ir  Speniej  insit*ts  in  bis  locturot*  that  the  open  uir  is  the  only 
|iiM}ter  pl»<t'  lur  thi;*  chisfl  of  cawn.  If  it  in  attempted  to  trvat  them  in  the 
wnlsoCa  honpital  the  rtuccwas  will  depend  on  the  multiplied  coutrivancoB 
for  ventilation  and  flourilinef4.H. 

llnaiitj  saw  tho  dis».'u.se  ut  Ony's  Hospital,  London,  in  1849,  when  con- 
iu-f(|  as  well  an  opon  woundw  were  attacked.  Ho  thinks  the  ulcerative  form 
bprwedtvl  by  oonHtiluti<mal  nymploms,  the  wlougbing  fonn  always  by  local 
«fD»;  ami  he  intenlicls  entirely  the  iwe  of  8|Ktnff08. 

TreilK-a?  rogardft  the  affection  as  a  diphiheritCy  in  the  first  inatance,  purely 
locil.  aii'J  uses  olectririty. 

BiIlroth||  ventures  the  opinion  that  the  epidemic  prevalence  of  this  kind 
of  mortification  may  be  duo  to  minute  organisms  of  rare  occurrence. 

Von  Pitha  and  F<x'k^  regard  the  dieeaue  as  an  epidemic,  and  a»  miaHmatic 
m  r>rij;in. 

Hiili^rB:**  had  an  opp<>rtunity  of  seeing  all  the  cases  at  Berlin,  in  the 
Frao(»Pru-<*iaM  War.  The  temperature-oun'es.  being  very  irregular,  re- 
Tiralcd  no  special  ty[>e  of  the  dij^eane.  Low  diet  and  ice-water  formed  the 
initjmil  treat meul.  and  chloride  of  xinc  well  worked  into  the  incisions,  with 
«b»equeni  drc^wiiigH  t)f  oil,  the  local  management  of  the  sores. 

*  AaaericAD  JoainAl  of  tb«  M«dic&l  Scl«nc«s,  Oct.  1871,  page  4£S. 

i  Lectures  ad  Surgery,  Bdinbargh,  1S7I,  V^  ^^' 
Bry«nr»  Prat-lire  of  Sargery,  LciodoD^  1873,  yt^^t  447. 
L*Dcet,  Nov.  2,  1874,  |>«k«  ^\t. 
BiUroih'i  Surgical  Patholo^,  American  ed.,  1876,  pag«  321 
Ibid. 
Vlrcbow*B  Arehtvoe,  Hit. 


CHAPTER   V. 


WOUNDS. 


General  Considerations. — A  wound  ie  a  Holutiou  of  continuity  in  any  til 
or  or^un,  produced  hy  diivot  or  indirect  violenco.  The  infliction  of  a  woi 
is  followed  by  LeiuoiTliaij<J.  pftiu.  and  ixslruftion  of  tissue. 

Woun(ls  are  mosl  i-oiivenienrly  flasKitiod  according  to  tbe  nature  uf 
vulnerating  body  by  which  ihey  are  produced. 

There  are  mIx  varietioH, — iiioieed,  lacerated,  contused,  punctured,  poi* 
and  ^un.shrtt  wounds. 

Tiie  indications  in  the  treatment  of  wounds  are,  the  arrest  of  hemorri 
removal  of  foreign  (wdies,  thoroitijh  rlisirtfection,  complete  drainai/e,  the  p 
apposition  of  the  divuied  vart^,  and  the  use  of  such  nteasui*©*  as  will  e4>-opertt< 
with  natui-o  to  the  tullertt  extent  in  the  repair  of  the  damage,  as  pruMj 
drcHsiujUjH.  uhrtolule  rest,  ported  ventilation,  and  judicious  diet.  fl 

Hemorrhage. — There  is  no  Bijyrht  so  ajipalling  and  sickening  as  a  fomiiilabi 
heraorrhage.  The  ei^ht  of  even  a  few  drops  of  hlood  will  ofXen,  with  man 
persons,  jtroduce  tainting.  Keener  of  llii«  kind  ai*e  quite  common  at  the  opoi 
mg  of  every  session  id  ihe  operating  amphitheatres.  Ahhorronce  of  blood  i 
most  wisely  in»phinted  \n  our  humanity,  and  exhibits  the  value  set  by  Oo 
on  hinnan  life.  Kxcept  on  the  battle-tield,  in  street-tights,  or  assassination 
death  from  heniorrhage  is  not  common;  and  with  the  resotarces  at  ot; 
command  (the  wounded  vessel  being  outside  of  the  trunk)  the  surgeon  wh 


allows  a  patient  to  perish  bel'on.^  his  eytis.  save  in  exce]>tional  cases  "^fty 
hiy 
When  a  large  artery  is  opened  by  disease,  accident,  or  inconqK-'tency, 


question  his  tilness  for  the  responsible  work  in  which  he  is  engaged. 
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blood  gusheH  out  with  a  bound,  in  a  red,  angry  Rtream,  and  if  not  immediate! 
checked  the  face  grows  pale,  the  color  leaves  the  lips,  and  the  patient,  i 
consequence  of  the  rapid  diversion  of  blood  from  the  brain,  falls  into  a  sta' 
of  syncope.  Here  we  have  a  beautiful  illustration  of  that  provision  whic 
exist**  in  the  organization,  by  which  life,  even  in  the  direst  extremity,  is  coi 
served.  The  rapid  depletion  of  the  bniin  and  spinal  marrow  deprives  U 
heart  of  it8  motor  power,  and  so  weakens  it^  stroke  that  the  blood  nioTi 
slowly  and  feebly,  scarcely  reaching  the  smaller  vessels,  thuB  allowing  tin 
for  the  formation  of  a  clot  at  ihe  bleeding  oritice.  After  a  time  the  ho»i 
begins  in  recover  its  sti'ength;  the  blood  is  impelled  with  nnire  vigoi 
reaches  the  extremities  and  surface  of  the  body;  the  nulse  nt  the  wrist 
be  felt,  the  color  returns  to  the  lijis.  the  warmth  to  the  b<xly,  and  nttw 
stream  becomes  forcible  enough  to  dislodge  the  protecting  clot.  The  bh 
ing  is  renewed  with  an  impetuosity  little  less  than  at  first,  when  again  tfe 
deadly  yet  friendly  syncoi)e  intervenes  to  slay,  for  a  time,  the  work  o 
destruction.  At  each  repetition  of  such  a  scene  the  s^nnptoms  prove  moi 
urgent:  the  face  assumes  a  deathly  pallor,  appearing  transparent,  puffy,  an 
wax-like;  the  hps  bocorae  bluish;  The  pulse  feeble,  less  frequent,  and.  tinalli 
imperceptible.  The  toraporatui'c  falls  tirst  at  the  extivmities,  and  progrei 
fiively  over  the  b«Kly.  the  surface  of  which  is  covei-ed  with  a  cold,  clamm 
perspiration.  If  the  patient  attempts  to  rise,  he  is  seized  with  dixxinefw 
objects  become  indistinct  an(J  vanish  into  the  darkness;  the  pupils  are  wide! 
dilated;  the  mind  becomes  contUsed;  the  stomach  sickens;  tiio  oara  are 
214 
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vitfa  9tninju;L«  sounds,  and  overythin^  Beemn  to  whirl ;  tbo  thirst  ia  insatiate ; 

tim*  it  Sin  uu(*t»utnillaljli'  rc'stleHsnoHH.  «nd  a  scnHu  of  HuffocatiDn  ;  iht*  iinns  iiro 

thrr'TTi  (ivcr  tht»  lu'nd.  as  \V  to  ^rasji  Koiuetiiing  by  wliich  iho  uiuscK»it  on  the 

of  the  chfHi  tiiijjh!  aid  in  the  work  td'  ivspii-aiion  :  iho  hivathin^  in 

1  oil  ill  sighn  and  jt^ispn:  there  if*  an  cntiiv  ubsenct*  ol'  ]irtin.  and  thu 

cmnii'iiamv  Wfurn  a  IViij^htt^ned  and  anxious  i.'X|iivs,Mion.     Tht.'  palifiit  Nlrug- 

L-lwi.,  rimv  Imt  as  ofl^u  lalls  liacic  in  a  laini^  no  lon^or  able  to  hold  out  in  the 

i'4)nflii'l ;  the  ivspiration  becomes  more  feeble,  the  eyeft  ^rlazed  and 

,„  .i K-tvs  with  iH  paHioiial  munotdar  twitchiuips  of  the  face  and  extivmiiios, 

antiUt  last  tlm  iftutturer  nnks  into  a  Mtate  of  uncoDi^ciouHne&s,  and  death  (|uivtly 
rlsimn  his  vietini.  How  forelblv  lia.H  the  Hculptur  iniprensed  upon  hiH  marble, 
iolhc»Uiludo  of  the  Uying  Gladiator,  a  truiliful  Pt^preMJUtntion  of  a  man 
irhi»6*!iilV  is  slowly  ebl>inir  away  from  hemorrliage! 

To  nmtrol  bemorrhap*  permanently,  the  vensel  must  bo  cloeed  by  aD 
orpmiicU  istnieture,  the  nr^dt  uf  inflammatory  action.  In  nninll  vesp*ol<.  and 
■oBM'timti*  in  ihoso  even  of  the  nize  of  the*  i*a<]ial,  milure  may  aeeomplinh  the 
w-wk  Kithout  any  asnisianee  fmm  the  Hurgeon.  I  nhall  tirst  i-xplain  hor 
iurtb(«l.  When  a  wound  is  inflicted  by  a  nliurp-ed^ed  inntrument.  involving 
Tttwliof  tnirflrnite  ^'\zi\  ibeiv  will  bo  a  sudden  and  jintfitse  iruMli  nf  bbMnl. 
After  ft  !ihort  time  it  diminiHhes,  and  finally  eea^vs  altogether,  or  amounts 
oDlriu&a  oo7.ini;.     How  is  this  pro<*esB  accom])liHhedy 

Tht' vi-^ol.*.  the  blotKl,  and   the  perivuMeular  lissueH  are  all  concrrned  in 

thf  ffurk  iif  hiemoatasis.     When  an  artery  U  divided,  it  eonti'acts  within  its 

eiirtlh.  unil   the  fibres  of  ooiniectivo   tissue  or  other  contiguous  slructuivs 

nk  acrv**  it4*  extreinity,  ol>en  concealing  it  from  view,  and   requiring,  for 

itfexpofure.  that  it  shall  bo  drawn  out  of  its  hidiuj^^-place.      Not  only  d(^3 

lin'  art^rv  rotract,  but   it  also  eonti'acta  to  its  flattened  or  ovoidal   form, 

lliitrehy  dmiinishinf»  its  eaual,  and  thus  oflerinj^  a  mecbanieal  resistance  to 

Un^  nwupe  'd'  the   bltMMi.     If  a   larire  amount  of  blood   is   lo-*t,   the   heart's 

lion  wdl  be  w»'nk4*ned,  in  consc^juence  of  which  the  column  of  blo<xl  la 

k-d  with   ditniiiished  force  a^j^ainst   t)ie  walls  of  the  vessels.     Wo  fre- 

fi»?mly»ee.  atU>r  a  sudden  and  exbau^itin^  henior- 

rtu^  the  injurvfl  ve-^Si-l  lyin^  in   the  wi»und  eol 

anii  without  exhibiting  the  least  siijn  of 

tin.    It  is  becauHc  the  waveof  blix>d  has  not 

raomentuMi  imparte<i  to  it  by  the  heart 

the  divided  artery. 

Ut  part  does  the  blood  jday?    This  fluid  pos- 

ih<^  property  of  coagulation,  forming  what 

swnftllwi  clots,  or  thrombi.   The  moment  it  escapes 

fixiiB  thi'  vcAHolfl  it  usually  undergOiM  this  change, 

»hiib  i«  favored  by  niecfianieal  points  of  obsiruc- 

IWL   If  a  little  irregularity  fornitson  the  inner  fide 

ofinartervor  vein,  or  if  a  tine  thread  is  stretched 

•f^       '         Mion  of  a  vessel,  very  s(xm  there  will 

*"•  I  'u  or  thivinihus  induced.     As  sf>on  na 

eti**  the  IiKhmI  begins  to  coagulate. 

^  fibres  of  the  sheath  of  the  vessel  or 

liiscles  at  its  orifice  play  the  pari  of 

111  "  .  "■'t  described. — that  Is,  serve  a«  a  net 

l*»entangie  the  fibrin. — w*  that  a  clot  accumulates 

•I  thi'  end  of  the  arteiy  and  around  it.  extending 

Dp  it-  canal  as  high  a-*  the  first  chief  collateral 

^nuifh  i  Fig.  1h9).  and  t he -lame  occurs  in  theother. 

orJUtal.  portion  of  the  woundetl  trunk.     We  have 

*>Wft  plug  which,  in  its  relation  t^>  the  vessel,  resembles  somewhat  the  glass 

•topper  of  an  old-fashioned  decanter.     The  portion  of  tho  clot  or  thromltus 

wiibin  the  artvrv  does  not  accurately  fill  its  c^nal.     It  is  conical  in  form, 

Uit  tpDX  dtrt-cted  upwards,  and  the  base  occupying  cl<3soIy  the  circumference 


Flu.  189. 


T)ic  f<<Ull<>ii  U'lnorii  |lii<  liilfTDill 
■ml  (-sttTtiML  rliit.  <>t  UKturr'B  iiit-lh- 
imJ  of  lUTMlitiit  li««m'>rrhiii:c> :  n,  lli« 
txirrbA)  I'lot,  I'tintiiinonM  with  thkt 
t>(  Oip  •tir'ittli  ul  /•  mimI  c;  e,  lhi>  In* 
Iwrlur  clul.riiiilial  lit  r»riii.  ftnilrlslnc 
U>  thr  am  miUftti^nil  trunk. 


power 

To  niaku  t*ut'h  clwu 
against  all  rfuitin^^iu 
must  l»e  a  vitaJ  union 
(Ik?  ibrumbuH  unti  The 
wlik-h  it  \»  surroum: 
liin  briii^  iu«  to  th 
nont  closuix*  of  vosftelfl, 
lo  study  this  pnx'es* 
rily,  1  had  a  number  ol 
niado  of  the  arteries o; 
Dr.  William  H.  Ma»ti 
the  n^idcnl  j>hy^i<'iai 
Univei>ity  Hm^pital. 
niulh  were  killed  at 
perittds,  and  carefully 
after  whieh  I  had  an 
uity  of  studying  each 
aM  it  waj*  prepared  b 
our  most  cniineuL  niicr 
Dr.  E.  O.  Shakospear 
experiments,  if  they  a 
eriy  interpreted,  esta 
fact  of  tlie  tranwforn 
the  coagulum,  ciot,  c 
buH  into  an  organin 
ture,  and  its  uniticat 
the  walln  of  the  vessel 
When    a    ligature   1 

nboui  an  iirter}*  an<i  firmly  tiud.  the  vessel  is  cc>n*iitrieted  and  puc 

at  the  [mini  iif  appliunliuii.      The  L'tl'ect  of  such  eonstriction  is  to  c 

mi*hilL'  and  intL^rnul  coaiH.  wtiieh   be- 

Ciime    bo(h    ineurved    and    retracted, 

the  external  or  fibrou'^  cnal   remain- 
ing  uuHievered.      The   binud    ihiiH   ur- 

rented  begins  lo  c-tiagulale  fir^t  at  (lie 

seat  of  ligation,  wht-re  il  oei'W]>ies  the 

entire  cireuntferencre  of  the  uanal  t«f  the 

Vi»NHel.     To  this  eoagulum  (tr  Lhronibiis 

are  aehied  successive  layei*s  or  hainimv, 

and   as   the   eolujiin   Hmjs   it   becomes 

conical   in   fonii.  n*a<'hing  up  to  the 

fii'Ht  collateral  branch,  ami  either  not 

touching   the  walls   of  the    vessel   or 

resting  only  against  one  of  its  aides. 

(Fig.  lyO.)    The  direction  of  these  suc- 
cessive   additions   or    laminte    in    the 

thromlms    is    transvei'se    or    slightly 

oblique. 

If  a  portion  of  this  internal  throm- 
bus be  examined,  at  any  time  after  its 

ooagidation,  with  a  sultteicnl  power,  it 

will  he  seen  to  consist  of  a  vast  crow<i 

of  re*l  corpuscles,  with  here  and  there,  indiscriminately  Bcattered,  a  i 

ones,  and  all  supported  in  the  Hbrinous  framework  of  the  clot.     (F 


LuDirlttiditMl  M<nl»n  of  thv  rriirni  arlviy  of  *  dof  twenty- 
fonr  hounafterli^lun-.  nw^nifitMj  ifitdltuiH'U'r*  :  .i,  rotmtrtr tnd 

>>liii,  or  M«t  or  lltpUluii ;  f',  b.  w.iMa  of  vi.'Wi^-l :  <-.  cloi  or  tlirom- 
lu,  wlthlUUmovvvrxfor  l»uiiiiftt««l>irUtJuD  kutlconlcai  fvna. 


Lon^ta«1{na)  m  . :.   ..       , 

wli'ry  .if  «  i|.iir  twciiijfMiir  t r#  «fttr  1 

nlfli*>l  2iL'i  ifi*ni'-ri?n.      Thr  •btrk  |<i>liil« 
white  air[iutcl«>a,  all  ttieuthnrpolnuttwi 
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pMMOjgr  the  in  vent  ifra  lion  furthur,  let  a  sectiun  of  the  artery  and  it8  clot  he 
m5'  \   four  horn's  iifler  ligature, and  a  woiidorful  <^han^e  will  he  noticed 

iH  I'ttl  relation  ol"iUc  two  kindn  of  corpuscles.     Kvun  in  this  short 

peritftl  ui  lime  the  red,  which  hjid  predominated  ho  ^really,  have  bei^iui  to 
iiap|»eiar.  and  iho  while  coiiJiwcle}*  are  now  seen  thickly  scatlored  over  the 
Ml  If  f*uccet*ttive  Hcctions  uf  this  clot  he  made  from  the  hase  towaiils  ihe 
nminiL.  il  will  t»e  Keen  that  the  white  corpuscles  diminish  in  nunihei>  from 
Ulow  upwanis;  that  is,  th«y  are  most  numerous  in  the  oldest  part  of  the 
clol.  Tne  set'uix*  manner  in  which  the  clot  ur  thiximbuH  is  first  mechanically 
(x>nn«'ted  with  the  enclosing  walls  of  the  vessel  is  hero  worthy  of  ohsen'atiori, 
Tliw  et)nncclion  is  threefold:  tirst,  hy  boin|ir  crowded  into  the  corrugations 
Biaiic  l>y  the  puckering  of  the  veanol  at  tho  place  of  li^tnro;  second,  hy 
iimuliiinjr  its  surface  into  the  plications  of  the  tunica  iutinm,  or  internal  coal; 
md  b-st,  by  the  jH.H*uliar  behavior  of  this  coat,  wliicb.  alter  bein^  severed  by 
lb*  iijralure.  splits  into  tilanients  or  threads,  which  float  into  the  midst  of  the 
i-owulatiiij;  blood,  and.  like  Ruys.  serve  to  moor  the  clot  securely  in  place. 
(Fig.  11*2.)  Tho  qiU'Htions  which  at  this  sta^e  of  the  pi"ocess  demand  cxpla- 
Mtiou  arc  very  dillicult  of  solution.     We  are  not  yet  in  a  |K>sition  to  answer 

Fio.  192. 


i.> 


TtaOMVl^  «i«llan  at  tlie  cmnU  nrttry  i>t  _  ti  tbf  \»mb  of  the  clot  fortj-vlx  bonn 

iRw  npitar*.  iR«9Ultt(M)  ^*.n  (llkmi'ton :  o.  4 ■  .<u«l  fltntu*  litntr;  b,  tunica  nipdia ;  «, 

llWiltj—  uf  Ittn  luulM  lltttiiiH,  or  Kircnml  '  ■«! ;  ,/,  tli>-  r[»l  Ailing  n|i  tti»  r<.MI()|c«  of  the  iat4*nial 
Ml,  «nii  tkm  thnrm<l>  uf  lit*  liillm>  ftinUlng  llkr  tlie  trutlnU  uf  s  vine  Id  IU  mlcUt.  Tb*  Uark 
katimw  ttia  wtiiT«  «>r|Hucliw,  now  wrj  ouinvruiuL 

^in  with  any  ceriaintv.  and  any  attempt  in  that  direction  brings  us  at  once 
roio  rhe  ciomain  of  conjectui-o.  These  questions  are.  Where  do  these  crowds 
iif  ttliit..  ■  "MTitKdcH  come  from?  and  what  in  the  destiny  of  tho  red  globules? 
^^  M  0  to  the  first,  the  origin  of  the  white  bodies,  several  expla- 

mir .,,  ina_\  t»c  advanci'd.  They  may  originate  by  proliferation  fn>m  the 
fnw  which  natnrallv  belong  to  the  thrombus,  as  no  limit  can  be  fixed  to  the 
''piiiily  i;f  cell  mulii]»lication  under  certain  stimulation;  they  may  he  etni- 
p»»il«  wandering  into  the  clot  from  the  vnsa  vasonim,  acconling  to  tho 
"eir^of  Uecklinghausen  and  Hubnolf;  they  may  bo  derived  from  the  stable 
(TlUrtf  the  tunica  intirna.  which  accords  with  the  ojiiniouH  of  lioniberg  and 
Triier^i-h;  and  lust,  and  least  probable,  they  may  be  but  a  retrogi*ade  meta- 
ini'rjih'mi!*  i»f  the  red  corpuscles,  on  the  supposition  that  the  re<i  are  developed 
I'roin  tbe  white  corpuscles.  I  cannot,  however,  help  believing  that  these  cells 
*rt ilerived  from  throe  sources:  first,  from  tho  proliforatini;  white  corpuscles 
"'tKcclot;  second,  fnmi  tho  fixed  corpuscles  of  the  endothelium;  and  last, 
fr«m  the  eroigninls  trom  the  vasa  vasorum.  It  is  quite  as  probable  that  the 
I'ttdfUhelijiI  cells  should  participate  in  the  work  of  repair,  in  other  words, 
t'Kingv  fn>m  a  passive  to  an  active  state,  as  that  those  of  connective  tissue 
ilioujd  (ill  so  under  the  disturbing  infiuence  of  inflammation.     Those  experi- 
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mentfl  which  show  ihe  presence  of  cella  in  new  formationn  hearing  gnumb 
of  cinnabar  previously  injecteti  into  the  blood,  would  seem  to  ef^lablirth  a  cUtrnj 
for  omjgration.  Thin  lai^t  view  Ih  not  in  UL'Cord  with  that  of  BillrDtlt  who 
denies  lo  the  stable  coUrt  of  the  intinia  any  participation  in  the  Work  ^Ir 
ever,  attributing  the  multiplication  of  white  corpUMcIos  to  the  leueoi^it.' • ' 
the  clot,  and  to  wanderers  fwm  tht^  noit^liboring  vcHsels,  coinridinir  in  tlw 
respect  with  the  statements  of  Rocklinirhansen  and  BubnofF.  As  to  dirrnl 
corpuscleB,  ihey  very  noon  bocome  iltM-olnrized  by  the  Kepuratioti  of  m*  .■ 
of  hffiniaToidiri,  and.  it  is  nupponed  hy  rtonu',  tbrm  an  intercellular  !^u^>^U!  . 
by  unitin:;  with  ihv  iibrin  of  the  throinbu-*. 

If  the  thronihus  be  examined  on  the  lifth  day.  another  notable  chaa^' 
will  be  seen.     Many  of  the  cells  have  become  Rpindle-nhape*!. — one  su^'n 

the  direction  of  fonnint  coo- 
Fia.  198.  neetive   tissue;    otheni  havr 

sent  out  proloni»ation!*.  whi'-K^ 
joining  with  himihir  pnK-e^ 
from  contijjuouK  cells,  form  w-J 
get  her  a  net-wnrk  with  vfr 
distinct   nuclei  at   ihe  poit 
*•,;  of  contact  or  t-nmn^unicat' 

T  It)  this  HVtftem  of  inoneulaiu 

%'  |>]'ooes9e8  we  have  the  pmi 

h]  hion  for  the  vasctdarization 

>v  ,  the  (liromhu**.  Thesepnyx^ 

"^ -^s;^  become  bUMMl-chHnriel!i  i  Fi 

1I*3>.  and.  although  a- yet  on 
laihin^  no  l>liK>r|.  they  are.  like 
1 1)0    irrigating    canitU   «hi 
^'y.  are  cut   in   variou**  dir 

^V^/*  ■  '■■koHatMJ^iSj  ?/       thi-ough  i*orae  arid  wahu. 

signed  to  r«ceivo  the  *l] 
which  arc  to  give  life  and  fri] 
age.  While  these  chauge*! 
in  operation  within  the  ihroi 
bus.  the  walls  of  the  vessel 
by  no  means  pasHivc.  Auactiri*" 
iiitlammntory  tninBudation  i^ 
gniugon.intilirating  its  tunic*. 
and  extending  even  int^  the 
loose  cellular  tissue  of  the  atl- 
ventiliouR  coats.  It  ih  thi*_ 
which  rivoK  asunder  the  fibi 
lamollff),  and  fasciculi  of  the  arterial  tunics,  andadmitfl  of  their  ht?ing  inl 
penetrated  by  cell  organisms  or  leucocytes,  which  wander  out  of  the  nutria 
vessels,  and  which,  like  those  of  the  clot  within,  assume  the  spindle  foi 
which  are  the  pnimise  of  the  ftiture  connective  tissue. 

In  the  course  of  eight  davs  the  work  foreshadowed  in  the  thromlnm 
five  days  is  well  advanced.  ^Inny  of  the  bhM)d-channela  are  completed, 
others  are  in  pnK*ess  of  completion,  the  pmcesses  of  the  latter  connect 
with  the  nuclei  on  tlie  walls  of  the  former;  the  spindle  form  of  the  celb, 
both  of  the  clot  and  walls,  is  more  p?v>nouncod.  and  near  to  the  intima  ibey 
have  reached  the  stage  of  immature  connective  tissue.  (Fig.  li>4.)  The  cM 
is  beginning  to  shrink,  fn^m  loss  of  moistniv  in  the  intercellular  subfltance, 
the  whole  becoming  more  compact.  In  all  these  changes  or  stages  of  tnm- 
formatiou  it  would  ap|>ear  that  the  constructive  force  develops  out  of  the 
materials  of  the  original  clot  an  organized  tissue, — that  is  to  say,  the  whit* 
colls  of  the  thrombus  retain  their  vitality  and  undergo  multiplication,  pasv** 
ing  on  to  .spindle  forms;  that  the  fibrin  which  determines  the  coagulation  u 
not  substituted  by  something  else,  but  transformed  into  intercellular  niateriAl 
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TrniitTrrvp  vpctiun  of  the  rmntl  nrt^ry  of  a  dec  fuur  Atty* 
mtlor  ll2»tiiro.  iiiKciiiflo<t  ',^^'i  ttlnniftcp-:  x,  thn>im>ii«  or  clot 
boUD<lt'il  hv  till}  I'limtlori  »r  the-  liiiilm  tutluim,  lU  t-rlle  eptodle- 
fthnped,  the  npl-wntk  of  l>r*tji'hin^  pr<n^cwci*,  with  the  nnrlt-l  itt 
Uivir  IrittTHclUiD,  h>rc«lulduwlni:  thr  *iil»«>quriit  ti-#^'1ii  in  a  MjiU< 
of  frjDimtloa :  f',  rlul  torn  nwmy.  nn>l  thoM-ltiK  |>n>tirerat)au  i>n- 
(lotbelUI  (!i>llft  ftdboriog  U)  th<>  Intlrtw;  c.  r«ll  litflltntloD  nf  Ibo 
tanlrN  iiivhIIb;  tJ,  <J,  ntnl  r.  «lmi1nr  innitntlon  of  lb*  external 
tmilcii  nad  iwriTAacular  ti»ue. 
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tlie  fibrillation  of  wbich,  with  the  spindlo-oclls,  constitutes  truo  connective 
dfmt,  arid.  Hnally.  tliat  from  other  cl'IIs  a  Byritom  of  inoiitoul&ting  canala  is 
■numrtcd.  thus  formini»  u  vaj^culurizcl  ulnietun*. 

Thns  fiir  we  hi4V«  trarwl  the  Icadiiii^  changes  in  the  clot  towards  or^an- 
intion.  We  hav«  aeon  the  intiliruiion  of  tho  tiinioi*  of  the  veft>*el  with 
ceil  fonns,  HimUar  to  tho«to  in  the  coaguluiu,  and  their  internungliTig  at 
t^e  tunica  intima,  (ihlitorating;  in  8ome  decree  their  distiuetion  frutu  the 
bttcr.  It  still  rx'mainn  to  establiah  a  very  important  vital  connection 
bciwccn  the  two.  and  that  in  the  connection  or  inosculation  of  Idood- 
TPA'U.  The  ihn»nxbus  is  in  poiwesaion  of  a  system  of  capillaries,  but 
tbry  vuntain  no  hlood ;  and  the  next  step  is  to  form  »\iv\\  a  union  with 
ibf  wweU  of  the  artery  aw  will  establish  not  only  a  unity  of  blood-chan- 
i)vU.but  also  a  ononesH  of  circulation.     To  accomplish  this  ii  wt»ul<l  appear, 

Irom    certain    prepanitii.ms    recently 


Fio.  104. 


mado    by    l>r.   Shak(?s]Kuire    illustra- 
i^^^'^'v  tive  of  this  point,  and  which   I   had 

^i^.V  ihe  oppcirlunity  of  examiniu'^,  that 

■^v^  in  this  inosculation  between  the  ves- 

sels of  the  ihroinlui^  and  tlidso  of  the 
^    '  ""  walls  the  former  take  the  initiative, 

penetraliui^  the  tunica  intima.  tirst, 
near  to  the  point  where  the  arleiy  has 
sustained  tne  ifreatest  injurj'  by  the 
action  of  the  ligatuiv.     (Fig.  1^5.) 
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Treitment  of  Hemorrhage  from  Wonnds. — The  means  fcir  arresiinpr  bleod- 
lii;'  an-  very  tnirntroiis.  ainl  are  calKil  ha-tnostaticft.  They  may  be  divided 
\a\i\  Vitiit,  Chamu^O'iutai,  and  Mechanical. 

VrTAL  IL-EMosTATicK  are  such  an  induce  contraction  of  the  muscular  Bbroe 
of  the  i'e«i*»eU  by  acting  u|Mjn  their  ]>h\>ioloiricai  irritability:  they  may 
(^wmt..  I  tilu-r  loeiilly  or  through  the  constitution. 

/'  I^ical  Vital  Iltrmogfatics, — Thi?  most  potent  agents  of  this  clasa 

art  :,,.   ;,,... wing: 

CWrf, — The  exposure  of  n  wciuml  to  the  atmospheric  air  will  secure  the 
c<mtru.^tlon  of  «mall  vesBeU.  and  even  thone  of  considerable  size  art?  sensibly 
affvi-ted  by  it.n  pivHence.  John  Hunter  saw  the  carotid  artery  of  an  a»B 
te*ily  ditnini-nh  when  opened  to  the  air.  The  ohjeet  of  the  common 
;lice  of  leaving  a  wound  open  for  some  time  U  to  take  advantage  of  the 
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hiemostalic  influence  of  the  atmosphore ;  and  to  roaliEO  the  i^roat««t  rfbel 
from  itf*  action  a  fan  may  ho  uhlmI  to  maintain  a  8Ucce»8ion  of  curivnt-i.  ^'  H 
can  be  a|H)liefl  in  i\w  t'nnn  nrwutci'orof  ice.  If  the  fonnor.it  may  he  w]u< 
from  ihe  pureH  oi  a  sponge  in  a  *»iiowor  ovor  tht?  wound,  or  b**  thn)wn  uix 
steady,  fint;  stivani  from  llii?  nozzlii  of  a  tiyrin^o :  thu  latter  plan  ext?rc'i*?i 
powL'i'fnl  influence  in  secunn^  the  eont  met  ion  of  small  vesselfl.  It  it«  ^? 
em|tloyed,  it  should  either  he  hnjkon  into  j>ieces  and  laid  directly  UfKHi  iIh 
bleedinp  Hurface,  uh  in  o|>erati()nh  niton  \ho  vai^ina  and  the  cavity  "!  ' 
utoruH  or  the  rectum,  or  be  unelitwed  in  ruhhor  ha^s,  bhidders,  or  tin  1h  j- 
which  are  to  be  placed  about  the  hh-edin^  parts. 

Hrat. — Another  very  |H»\vcrful  lurmostatie  in  hot  water,  acting  as  itdtH^-'^ 
the  |)hyt*iolo!^ical  cuntraetility  of  the  vcKHeU  much  mon*  energetically  lai'> 
cold.    The  uj»|ilieuli(»n  i^  most  cunveuienlly  ma<h'  by  dippin/yj  a  napkin  m  [wri 
of  a  towel  in  Imiling  water,  squeeKin^  out  the  rediindant  fluid,  and  then  pi-.-- 
ing  the  cloth  for  half  a  minute  against  the  bleeding  Kurface.     ThL*  mi'tlnxl  i* 
peculiarly  well  wuited  to  wounds  in  which  there  is  a  general  oo/.ing  of  Wood. 

Afcohol  possoHsen  considerable  i>ower  in  exciting  the  contractility  of  ve«*el«^ 
and  may  be  employed  by  moistening  a  HofI  Hponge  with  the  liquid  and  pre»«iii^ 
it  genii}'  upon  the  bleeding  surface. 

Turpentine  al.«o  acts  on  the  vital  contractility  of  the  ves^b.  and  mayt>^ 
applied  hy  saturating  dosHils  of  lint  with  the  liquid  and  placing  them  01 
the  bleeding  points. 

fntermil  Vital  Hicmostaiics. — The  principal  inlornal  vital  ha'uuistaiios 
oil  of  turpentine,  oil  of  erigeron.  ergot,  acetate  of  lead,  and  aromatic  suB- 
phiiric  acid.     The  tiixt  three  possess  unquestionable  power  over  the  Vf*sel< 
and  nmy  be  used  with  great  benetit.  especially  in  puImonan%  uterine.  aiH 
nasal  heniorrbages.     Ten  to  lifleen  drops  of  turpentine  n»ay  he  exhibiu-d 
a  mueilaginous  menstruum  every  tw<»  or  three  houi-h  until  ivlief  is  obtain* 
not  forgetting,  however,  its  tendency  to  ]m>duce  vesical  irritation.     Thr  «i 
of  erigenm  shoulil  be  given  in  the  same  doses.   The  best  form  for  admioi*t<f — ^ 
ing  ergot  is  the  fluiil  extnict:  forty  drops  nhould  be  given  everj*  half  hour  i^r» 
a  hlile  water.    In  hemorrhages  which  come  from  the  portal  vessels,  tbe  rwui  "• 
of  hepatic  presHuro,  aromatic  wnlphuric   acid  often  provoft  of  great  utilit^F' 
when  given  in  doses  of  lifteon  \\ntp'^  every  two  or  thi*ee  hours,  largely  dilutoriR  - 

TiiK  t'liE.Mico-viTAL  CLASS  includcs  all  agents  which  favor  coaguUtion  0^ 
the  blood  and  produce  contnictioT*  of  the  nutscidar  walls  of  the  vessels.  Tb^ 
most  important  are  tannic  iind  gallic  aoi<ls.  alum,  maiico,  the  iron  sjtUs,  nitrate 
of  silver,  cocaine,  and  chloride  of  zinc.     Wlien  carefully  examined,  it  will  Ij^ 
found   tlial  the  etferts  (tf  some  of  these  agents  are  also  eneehanical.  »•  'H<y 
Coagulum  which  tlu-y  favor  serves  the  part  of  a  plug  to  the  bleeding  ■• 
of  vesst'ls.     Among  these,  alum  is  the  least  objectionable.     It  sluudd  I 
solved  in  warm  water  and  a]q"ilicd  when  Te]iid.  a**  il  will  then  be  do|hi?»ii«4 
in  fine  cryHtals  about   the  vessels.      Nitrate  of  silver  sonietimes  an«wer>  s 
good  purjtose.  (mrticuhirly  in  cases  of  leech-bites  which  continue  lo  l)lot'J 
a  crayon  may  be  ruhhed  <lown  to  a  point  with  a  few  drops  of  water,  an*l 
the  wtninds  liglitU*  touched  with  the  solid  stick,     t^f  the  iron  salts,  the  wr- 
chloride.  Monscl's  S(dution,  and  the  subsulphate  are  the  most  popular.    Thfl 
first  two  may  be  used  puix?,  or  <liluted  with  three  or  four  parts  of  water,  and 
applie<]  by  saturating  a  compress  with  the  liquid  and  placing  it  u|Km  the 
Burfftce  from  which  the  blood  issues;  the  latter,  or  subsulphate,  should  ho 
Rprinkled  over  the  jtoint  of  hemorrhage.     Both  the  percldoride  am)  ihc  sub- 
Bulphute  pniduce  a  nard,  insoluhh-  roiignlum,  which  is  verj'  ditlicult  to  detach, 
and  are  mueh  used  lo  arrest  the  bleedinj;  from  leech-bites.      Kxeupl  in  ?«uch 
cases.  1  have  an  abhorrence  of  the  entire  class,  save  perhaps  alum  and  alc<iliol, 
8inee  the^-  all  interfere  both  with  the  ajqiosiiion  and  the  healing  of  woundK. 
The  styptic  tluid  of  Pagliari.  consisting  (jf  l)enKolc  acid  and  alum,  at  one  time 
popular  on  the  Continent,  and  the  alcoholic  solution  of  Venetian  soap  and 
carbonate  of  potash,  a  favorite.  I   believe,  with  Professor  Joseph  Pancofttft, 
are  open  to  the  aame  objection. 


HBSfORRUAQE  AND  ITS   TREATMENT. 


221 


MEfHAMCAL  Mean8. — Thoso  art*  ncmition,  protwurc,  actual  cautery, gtflvaiio- 
fliBUiry.  torsion.  acu|iivrtHure.  aicl  tno  li^atui'o. 

Pmttan. — Thin  coiiHintH  in  tukiii^c  uiivuntugt*  of  grav'itation  so  as  to  (limiiuHli 
tbr  fil^*^' of  ihe  Circulation  thivjutc^  the  vi'sroIh  in  iho  neiglihorhmxi  nf  iho 
touQiJ  The  part  should  Uv  vlvvatod  by  laMnt;  y>I»co<i  u]K»n  an  iiidineU  |ilune. 
invoiie  vskti  tcBt  the  oftVct  of  pfjmtion  on  tlio  arlorial  neat  by  Hrwl  oltivatin^ 
^  arm  over  (he  head  and  then  allowing  it  Ut  hau^  by  the  side,  exaniining 

ioAi-h  inNizince  the  ntdiul  pulse     It  will  bo  tound  to  [h*  much  less  Ibrcible 

iotlu'titsi  than  in  iho  Juhi  poHition.     The  Aanio  is  well  scon  in  tlio  distended 

Kul  lUioid  Htnlo  of  the  veiim  uf  ihu  handn  according  as  the  cxiruinily  lies 

li/mifihc  Hide  of  the  bmly  or  in  elevated. 
IV  |t.Hition  of  extrnnf  jlr.cion.  by  which  a  mechanical  ob8taclo  ift  placed 

m  iliu  wiy  of  the  circtilatioii  by  the  acute  an<cie  formed  in  the  course  of  (bo 

■ittTY.  ii*  worthy  of  notice.    This  plan  was  adopted  by  ilr.  Hart  in  (be  tn»at- 

meut  uf  aiiouriMin.     It  is  !tp|>licable  in  wounds  near  the  hand  or  foot,  and  ia 

clteilt^il  liv  forcibly  tiexint;  the  foivarm  on  the  arm,  or  the  leg  upon  the  thigh 

lAil  the  thigh  upon  the  ubdomen.  and   ho  retaining  iheni   by  tlie  turns  of  a 

fcMvr.    The  ptwition  is  a  very  uncomfortable  one,  and  sometimes  becomes 

int'tlemltio  to  the  patient.     The  web  of  the  H|»ider,  so  popular  as  a  domestic 

wmwly,  U'longs  In  the  mechanical  clasa,  and  acta  aimply  by  entangling  the 

til«)ul  and  favoring  C(mgulatian. 
hfi^trt  may  \>e  made  by  the  fingora,  by  compresses,  by  rollers,  the  garrot, 

and  ilitf  toumitjutit. 
Ihijiul  compreseion  is  admirably  Rnit<*d  as  a  temporary  method,  aud  also 

IB  ixv!*i if  emergency,  for  the  cimtrol  of  hcmorrhago.  When  the  tinger  can 
imumi  an  artery  theix*  is  no  necessity  for  alarm.  It  cannot,  however,  ex- 
it ly  n*lay-i,  be  maintained  for  any  considerable  period  of  time  :  the  tingere 
>juu'  Weary  and  powerless.    To  be  practicable,  the  vessel  must  becontigii- 

Wft  tou  b<»ne,  against  which  it  can  be  prcsse*! ;  as,  the  brachial  against  tho 

hutnttni^.  the  radial  upon  the  radius,  and  tho  femoral  upou  the  pubic  bone. 

Ertn  the  atMlomirmI  artery,  from  its  ndation 

loiboMiinal  column,  may  be  place<J  entirely 

Mtfrihtf  eonind  of  the  fiand.     A  knowledge 

ff  tJit)  rvlaiion  of  arteries  to  the  bones  of  the 

•kfleton  will  enable  an  intelligent   assistant 

tij  rcorlcr  material    service   to  the  surgeon 

vhiln  executing  an  operation :  for  example, 

itkuinb  and  finger  over  the  jaw  in  front  of 

tbf  tMroetor  mttscles  will  command  most  of 

till' NUpcrticial  circulation  of  the  face,  and  ir» 

XDputatioti  at  theshoulder-joial  an  associate's 

hiiuiln  arv  iiecesHarj*  in  the  last  ^teps  of  the 

op*.*nitiou  iu  onler  to  prevent  a  dangerous  en- 

a[viinil.^>d,  by  grasping  the  axillary  vessels. 
^  M-r  of  using  the  tingei*s  fur  the 

T'-  '  consideration  will  depend  upon 

ilif  vcp«-H»i  »o  be  compressed.      If  the  circu- 

l«'J(io  through  tho  brachial  artery  is  to  bo 

otmtrjilwl.  the  lingers  should  bo  placed  over 

th»vtow»»t,  along  the  inner  edt^e  ol  the  biceps 

niuw.lc.  vilh  the  thumb  on  the  opiHisiiu  Hide 

oftheann   <  Fig.  lOG.)    If  ihocurrent  through 

'be  ffmnml  artery  'm  to  bo  restrained,  the 

i^umh  may  be  placed  upon  the  vessel  as  it 

P*««>*  trvvf  the  pubic  bone,  while  the  tingers 

^'■^p  the  outer  part  of  the  ihigli.  or,  if  lower  down,  both  hands  may  bo 

w«l. one  thumb  beint;  placed  ujHin  the  other,  with  the  tingers  embracing 

opjio^iic  sides  of  the  lirnb.  (Fig.  197.) 
11^  tbe  carotid  requires  comprebsiou.  the  thumb  should  be  placed  at  the 


Flu.  196. 


lUnuarof  piwtng  thobnehUI  ultry. 
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innor  edge  of  thoHt^mo-cleido-mastoid  muncle,  opposite  the  lower  edge  of  iW 

thyroid  eartiUi^e,  and  thruHt  dowuwwii 
Fio.  197.  and   inwards,  ho  as   !o   torce  the  retiat 

away  tVotn  the  vein  and  against  iho  tj 
vci-se  processes  of  the  cervit^ul  vom^ 
thii  finj^ers  passing  ac'n>«s  the  nicdiafl 
of  thw  uock  to  the  opposite  side,  hut  mi 
in;^;  uo  c'ounler-preHrture.  The  I'mj-^ral 
artery  is  best  oblitei-ated  by  plfttioi;  i 
thumb  in  fi*ont  of  the  ear.  aU)vo  tLt 
zygoma,  with  the  fingers  reeling  again* 
the  ojipDHile  temple. 

To  make  elfeetuul  digital  eompreMoi 
upon   the   abdominal   aorta,  the  putkitt 
must   be   in   the  i*ecMmbeni   jMJhiiitjD  '* 
the  hack,  with   the  limhft  drawn  uji  tod 
the  shoulders  rained,  so  as  to  Pfl&x  lb 
abdominal  parietes  ;  three  tingenr  of  om 
hand  shonld  be  planted  ovt^rth- 
a  htlle  ti>  the  letl  of  the  umhil  ■  ^ 
thiiitih  reaching  out   to  the  flank.  whiW 
the  ringers  of  the  other  hand  should  \» 
placed  upun  th(»8eof  the  tirst.  in  tirdortii 
sunijly  the  necessary  degree  of  pros^uw. 
When  a  dangenms  flow  of  MixmI  x$ikm 
place  from  an  ojnm  wound,  a  finger  sbonbl 
be  thrust  dii-ectly  into  the  orifice,  down 

to  its  lowest  depths  where  it  must  I'emain  until  measures  are  taken  furUiA 

pi^rnianenL  contntl  of  the  vessel. 

Some  arteries  are  so  deeply  situated  that  the  tingcrs  are  insufficient  to 


I 


OenprMBlon  nf  the  femoral  krury  b«lofr  Poa* 
\ii\Ti»  Ugnnivril,  wMli  Vitli  baodi. 


Fio.  H»9. 


Fia.  193. 


m 


I>oor>1c»y  prvpnracl  for  ptbhIoc  tbu  «ibi:l«viati. 


P^tiiniitlNt  cutnpi 


maintain  the  rctiuisite  pressure. — for  example,  the  subclavian.  The  best  ralv 
Htiiute  in  this  case  is  the  common  tloor-key^  the  handle  tjf  which  slioidd  l»e 
wmpped  with  a  narrow  roller  (Fig,  1H8)  and  pressed  into  the  subclavian 
hollow  iyi'  the  neck  immediately  above  the  clavicle. 

('ornpressos  are  often  useful.  When  the  vessel  is  deep  thoy  shoiiM  he 
gratiuatod  or  pji-amidal  in  shape  (Fig.  199),  the  ape.x  being  placed  over  the 
vessel  above  the  wound  and  tirmly  bound  to  the  part  by  a  ndler.     They  an> 

sometimes  usefid  in  wounds  of  the  palmar  arcb; 
they  may  be  square,  and  placed  over  the  approxi- 
mated wound  and  secured  by  a  bandage.     Where 


Km.  200. 


Ubioug  iiriMluntoJ  cotuprc' 


the  bleeding  comes  from  several  pointB,  or  where 
it  is  a  general  oozing,  the  compress  is  one  of  our 
best  dressings. 

An  oblong  graduated  compress  (Fig-  200)  serven 
a  valuable  purpose  in  certain  wounds, — for  example,  those  of  the  palmar 
arch,  in  which  it  should  be  placed  over  the  course  of  the  radial  and  ulnar 
arteries  and  bound  fast  with  a  niller.     The  roller  alone,  applied  from  the 
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(li^I!ll  JO  the  proxiraul  extremity  of  the  limb,  answers  a  ^ood  purpose  in 
(0  rrliagcH.     Wliou  lar^o  veHst^ls — aB  the  (etnonil,  nidiiu,  or  ulnar 

-a:  J  -  1.  tu»  (iependeuce,  except  a»  a  t^^mporary  ineusure,  should  be 
pliOAl  <m  pf-L^Hdure.  nor  should  it  ho  long  coutinueil,  as  it  may  iiit^rmpt 
liwcirrulwlion  to  such  a  degree  as  to  pro- 
itoM  mortitieatioti.  lu  euneH  where  com- 
prwMtf  arc  applied  the  roller  should  in- 
nmhlv  be  ummI,  uud  should  include  the 
ttlirohmb.  (.-^mnlcnciu^  at  the  distal  and 
ttfiotDatixig  at  the  proximal  extremity. 

TlMnrrot.  or  Spanish  windUwH,  ia  well 
ftdtptM  to  arreHt  blei-ding  in  eases  of 
«MfSOoy  antl  whore  no  tourniquet  is  ut 
htikd.  A  handken'hief  fol<le<l  into  a  oi*a- 
nL,$xiA  knotted  in  the  middle  tor  a  eom- 
prw,  flhould  be  tiod  loosely  about  the 
limb  ftnd  twisted  with  a  walkinjif-cane  or 
*uek  (Fi)f.  201);  or,  it'  the  knot  i»  iu8ut'- 
driem  to  com[ire!*fl  the  artery,  a  small 
ic,  in  the  abt^cuee  of  a  better  compreas, 
liC  enveloped  within  it. 
ic  miwt  efreeluul  device  for  the  tem- 
poran'  arri'st  of  hemorrhaire  is  the  tour- 
WlUtit.  There  are  several  forms  of  this 
instrument.  Leaving  out  the  old  contri- 
r«iM»iif  the  plate  and  screw  of  Sfultetusi 
M'i  tho  more  impr»>ved  one  of  Morel,  we 
»e  iutlelitod  to  Petit  for  the  tourniquet 
«o(jeni'n»IIy  in  U!>e.    (Fiju:.  202.)    To  apply 

itprtijufrly  thr  limb  should  be  surrounded  with  n  few  tumfl  of  a  roller  to  pro- 
ton lU  »»k  in  from  presi*ure,  while  the  body  of  the  bandage  i^  hud  over  the 
irtery  to  act  the  part  of  a  compreas.    (Fig.  203.)    The  base  of  the  instru- 
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Apvllcadon  of  ihv  SpKOiata  windlui. 


Fio.  202. 
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Tvnmiqiittt  of  fvUt. 


Toamlqoet  sppUed  Co  the  tlilgh. 


'e  placed  over  the  compress,  and  the  stinip  buckled  on  the  out- 
inb,  the  opposite  to  that  represented  in  the  cut,  atter  which,  by 
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turning  the  serew  at  the  top,  the  pressure  can  bo  regulated  at  pleasure.  W.  f 
kept  to<i  loni;  upon  ihe  linib  its  presence  heconiew  ex<'ee<linirly  painful.  at»<l 
may  pio(.iuft'  uiorlitiwitioii.  I  have  Hoeu  a  patient  ulindst  Iohc  his  lite  t^y 
looseuiiitr  the  instrument,  pivferring  to  die  tVom  the  loss  of  blood  rather 
than  emiuix'  I  he  torture.  lu  the  ^.'lection  of  a  touruiquet,  cait^  Hhould  &_>«» 
taken  tluit  tlie  Htrup  is  made  out  of  liueu  wehhing  and  that  the  buckle  t 
stronn;  one,  mo  thiit  when  onue  ajtplied  it  ean  he  trusted. 

Afl  it  is  thu  c;-^nstriction  of  the  limb  whieh  produces  the  severe  huJTori 
attendant  on  the  ])rotracre<i  use  of  the  lourniciuet  of  Petit,  othei-h  liave  ho 
invfiilod.  which.  actin*j  only  on  opposite  p4>rtions  oi  the  limb,  do  not  interim  ^r^ 
with  the  vcnouH  cireulution.  mm  which,  thou£;h  not  ho  safe  or  secure  as  tfr:m4 
one  described,  yet,  where  it  is  necessaiy  to  keep  an  instrument  fi>r  mac^S 
hours  on  the  limb,  may  bu  used  with  great  comfort  to  the  patient.  Such  ^ 
the  tourniquet  of  Lister.  (Fig  204.)  The  horseshoe  tourniquet  of  Pwfe^--  M 
Grose  (Fig.  205)  and  that  of  Signorini  ( Fig,  20ti)  act  much  in  the  same  wa  "^ 


Fig.  205 
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PrutfiMur  UruOT'i  Luurut^jimt. 
Flfl.  2Utt. 
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LIhUt'i  tdiinilquft,  wtilcb,  whttD 
WplliMl.  alTtsrU  nuly  ihe  circulstlun 
tarou^ih  lh»  main  arlpry. 


SlKDoHoi  luumlqavt 


Where  it  is  desired  to  command  the  circulation  of  the  lower  extremitiee 
by  compressing  the  abdominal  aorta,  we  have  a  valuable  instrument  in  the 
tourniquet  of  Mr.  Skey.  (Fig.  207.)  It  in  constructed  so  as  to  encircle  tho 
body,  with  a  posterior  pad  resting  against  the  lumbar  spine,  and  an  anterior 
one,  which  can  be  run  dfiwn  by  a  screw,  foiving  the  alniominal  parietes  upon 
the  abdominal  artery,  a  little  to  the  lof>  of  the  umbilicus.  A  mtMiificatiouof 
this  tourniquet  is  shown  in  Fig.  208,  though  it  will  be  found.  I  think,  \(*m 
secure,  in  consequence  of  its  liability  to  slip  out  of  place. 

Ciiutt'rizfition. — The  use  of  the  hot  iron  is  one  of  the  most  ancient  means 
of  arresting  hemorrhage.  Its  action  is  mechanical,  by  fonning  nut  of  the 
chaired  tissues  a  compivss  or  obstnu-tion  at  the  end  of  the  vessel.  It  is  by 
no  mcan.s  an  obsolete  resource,  and  is  frequently  employed  to  seal  up  the  flow 
of  blotxl  from  a  deep-seated  vessel  or  vessels  out  of  the  ivaeh  of  the  ligature, 
or  w*here  there  is  a  frw  «)ozing  of  blood  from  numemtis  points,  such  as  occa- 
sionally  follows  extensive  operatiotis  on  the  maxillaiy  bones,  in  the  remoi 
of  hemorrhoids,  and  scmietimes  after  excision  of  the  tonsils.  Theiv  are  vi 
ou8  forms  of  eauterixing-irons  (Fig. 209),  as  the  olive,  tho  button,  the  axe. 
others,  moditieii  to  suit  ditfeivut  localities.     We  may  extemjwrize  a  caul 
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by  asing  a  pieoe  of  iroo  wirv.  a  knittia^-needle.  or  a  Btovo-pokcr.  That  the 
cintery  may  oxt-rciHe  the  proper  effect,  cart*  must  be  <»b8ervL»d  to  raise  it  to 
ih«  proper  tempei-ature, — a  dull  rod  heau     If  carried  above  this  poiut,  to  an 


Pio.  '207. 


Fi<i.  208. 


AbduiiUiinl  louTDlqueL 

bilonw  red  or  white  heat,  it  will  not  only  destroy  the  end  of  the  vessel,  but 
will  %Uo  at  the  »«arue  lime  remove  the  charred  ]>ortion  an  the  cautery  ia 
withdrawn,  Uuivinsr  the  orifice  of  the  artery  open.  The  slough  made  by 
ictiial  cautery  usually  ooraeH  away  in  the  oourae  of  seven  or  eight 
I*;  and  the  wound  should  bo  carWully  watched  about  that  lime,  to 
'^vide  ai^inst  secondary  bleeding,  which  may  follow  the  separation. 


Fio.  209. 
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3»ff«nl  funn*  of  cKatviidiig-lroai. 

Galmno-rautrry. — Another  method  of  applyinjLj  the  cautery  is  by  the  elec- 
tftvpilranic  buttery, — an  ex|»en«ive  apparatus,  and  not  likely  to  l>e  in  the 
htunia  i»f  profe*«siionul  men  generally.  It?*  use  will  be  dcHcribcd  in  another — 
the  ..|i..ruiive — divisiiMi  of  ihiK  work. 

P'f'jurfins  thfrmo-caute.ry, — This  instrument  (l*Hg.  210)  can  ho  used  with 
jmal  a<lvani:igo  uh  a  ruiitery.  It  Ciinnisis  of  a  hollow  button  or  knife,  G,  the 
t^d  aU'i  t-ilgoft  of  which  are  of  platinum,  mounted  on  a  handle,  F.  and  con- 
iHKrted  with  a  bonxol-reservoir.C,  by  means  of  a  gum  tube.  When  in  use,  the 
ondnf  ih*'  ciiiiit'rv  is  heated  very  hot  in  the  flame  of  a  spirit-lamp,  A  ;  after 
vhich  the  vapor  of  the  benzol  is  driven  through  the  hollow  in  tne  knife  or 
ImUon  by  mcanH  id'  an  ehistic  air-bulb,  K. 
▼oc  1—16 
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The  meihodB  thus  far  described  must  be  coosidered,  except  in  oaseB  of 
small  veftftolfl,  as  only  teinp<»raiy,  to  meet  present  ur;tfencit's.  We  now  pa&s 
to  the  consideration  of  methods  which  are  designed  to  be  pcriuaaeut. 
These  are  torsion^  acupressure,  and  the  lujature. 


FiO.  210. 


A  B 

PftfjnellB**  tharmo-eaotery. 

Torsion. — To  apply  toiNiim  tu  a  vessel  a  pair  of  stout  forceps  an^»  roquired, 
with  Horrationti  nni  wullicicnlly  sharp  to  laeeraie  the  artery,  (t'lK-  -1  ^  )  I'he 
vessel,  boinjff  Hoizcd,  should  be  drawn  well  out  into  view  ana  the  fonu^ps 
rotated  until  all  resistance  ceases  (Fig.  212),  but  not  to  the  extent  of  bi-eak- 
in^  off  the  end.  This  is  the  plan  us  practised  b^'  Thierry,  Velpeau,  Fricke, 
and  Bryant,  In  small  vessels  the  last  precaution  need  not  oe  observed. 
Should  the  artery  be  diseased,  the  nttalions  should  be  fewer  in  number. 
The  effect  on  the  vessel  is  not  imlike  that  produced  by  ligature :  the  internal 
and  middle  tunics  bieaU  and  beeome  curled  in.  v.hile  the  external  or  con- 
Dectivc-tiri[*ue  coat  is  formed  into  a  ti^ht  twist  below.  Another  plan — that 
of  iVmuBsat — consists  in  drawing  out  the  vessel  with  one  pair  of  forceps  and 

Fiu.  211. 


seizing  it  at  a  rieht  nn^rlo  to  it«  lonptudinal  axis  with  another  pair,  the 
blades  of  which  shouM  bo  presse^i  sufficiently  finuly  to  lacemte  the  internal 
tunics,  while  the  twii^it  is  made  >vith  the  6rst  pair  of  forceps.  (Fiif.  218.) 
A  very  intcenious  forceps  for  the  torsion  of  vessels  has  been  devised  by  r*r. 
Addinoll  Hewson  (Fiif.  214),  which  combines  in  one  instrument  the  two  used 
by  Amushat  and  others. 
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IMfon.  or  the  iwiating  of  an  artery.  \&  by  no  meann  a  modem  plan  of 
tfTwting  hemorrhage,  as  it  was  referrod  to  by  CelsuH ;  but.  whether  prac- 
tM  lu  any  extent  or  not,  it  never  appeared  prominently  before  the  pro- 
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Pxo.  213. 


t«MM«f  u  mrtmry. 


AniUHBtV  i>laD  uf  npplylng  tonloB. 


«     0 


Won  until  1S29,  when  Amussat.  and,  shortly  after, 
Vclptiiu  and  Thierry,  revived  its  une.  Tlie  fact,  ob- 
**rTetl  Ity  all  siireei'n!*,  that  an  ann  or  a  le^  iiiay  be  toni 
tV'imtln:  1)ih1v  with  the  loss  (tf  imly  a  ti-w  drops  of  blood. 
^itUft')  the  twisted  and  lacerated  condition  fd'the  ve»- 
•^kDniliHihi  ftiitji»oHted  this  method.  Like  a  prudent 
'"■  iiious  num.  unwilling  to  jeopardise  linmMn 

''■  f  V  or  ftpefulatioii,  AiuuHc^at  eomini'need  his 

«JiiniiK*otH  oo  the  lower  animalfl,  and.  having  huc- 
ewUwi  even  in  ve«^el!*  a!**  larL^i-  as  the  twnoral  and  the 
^'tid,  be  adopted  it  in  openvtiona  on  the  human  snb- 
jfcU  in  one  ca«K?  upplyin-;  the  method  to  the  axillary 
•ftw  in  amputation  at  the  shoulder-joint.  The  wime 
r*f.  M  Leibor.  Rust,  and  r>icjfenbach,  of  Berlin, 
"icke,  of  Hamburg.  Sehroeder,  of  Drettden,*  and, 
*fc'ntly  after.  Koch,  of  Munich,  practised  it,  with,  as 
*W  iifirm,  entire  stueceuw.  The  French  surgeom*  ap- 
p«riJot  te  have  been  so  sueeensful,  Delpeeh  and  Louis 
WYinjf  failed  in  several  instances.  The  subject,  how- 
f'w,  Win*  deemed  of  sutticient  importance  by  the  InRti- 
tui*  of  France  to  demand  a  careful  examination,  and 
••wrdinpiy  Baron  l>upuytren  was  appointetl  to  matce 
*i»|»ort  on  the  Hubjeci :  this  report  was  unfavorable 
^  the  mt-rhod  except  as  applietl  to  snuiU  vessels  f 
M[f>  pi-.^juiir  out  of  use.  it  was  attain  revived  by  the  late  Professor  Syme, 
*  for  thrve  yeai-s  ti|»plied  by  Mr.  Bryant,  and  also  by  Foster,  of 

''  .  ^  ;il.  London,  to  all  vessels  of  the  extremities  and  superticial  parte 
odhwtnjnk,  without  ac<'idfnt.  In  America,  torsion  has  not  oeen  reeeivod 
*i^lt  iiin.li  favor.  Dr.  Hewson  has  iLsed  it  at  the  Pennsylvania  UoepitaK 
^'  <rorably  of  his  success. 

^  i  -  -...». liaises  claimed  for  it  are — I.  The   facility  with  which   it  can 
jpnctased.     In  answer  to  this  I  may  say  that  I  have  seen  its  much  time 


•  CooJ^«T'•  Sargicni  Dictionnry,  vol.  i.  |>a((e  ^*M, 
t  Dupyjrtreo'a  Olioicftl  Surgery,  vol.  i.  \>mgv  410. 
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monts  which  show  the  presence  of  cells  in  new  formations  bearing  granules 
of  cinnabar  pi*eviou8ly  injected  into  the  blood,  would  seem  to  establish  a  claim 
for  emiorration.  This  last  view  is  not  in  aecord  with  that  of  Rillroih,  who 
deniet*  to  tho  sttiblc  celU  of  the  intinia  any  participation  iu  the  work  what- 
ever, altributiii>c  the  niultiplioation  of  white  corpuscles  to  the  h»ucoc>'tos  of 
the  clot,  and  to  wanderers  from  the  ncighboHnji;  vessels,  coinciding  in  this 
respect  with  the  Hlntemenls  of  Rccklin^jhausen  and  Bubnoff.  As  to  the  red 
corpnsclcR,  they  very  soim  bceome  decolorized  by  the  separation  of  crystals 
of  hiematoidin.  and,  it  is  supposed  by  somt'.  form  \\\\  intercellular  subntaiK-e 
by  uniting  with  the  tibrin  of  the  thrombus. 

If  the  thrombus  be  examined  nn  the  fifth  day.  antUher  notable  chaugo 
will  be  seen.     Many  of  the  cells  have  become  spindle-shaped. — one  step  in 

the  diTOction  of  forming  con- 
Pia.  198.  nective    tissue ;    others*    have 

sent  out  prolongatiims,  whieh, 

joininij  witii  similar  processes 

,  ^       from  rontiguous  <'ells,  form  to- 

':)■■      gel  her  a  net-work  with  very 

distinct    nuclei   at    the   points 

of  ccjutact  or  communication. 

In  this  system  of  inosculating 

procosses  we  have  the  pinvi- 

sion  f(>r  the  vascularizalion  *if 

the  thrombus.  These  processes 

^  become   blofMl-chaunids  (Fig. 

lO;^),  and,  although  an  yet  con- 

JTf  taining  no  blood,  they  are.  like 

'  /.  the    irrigating    canals    which 

:'  V     '  aiv  cut  in  various  directions 

Vs^^f^'  '  V    '^ui^^^r  ■-*  through  some  arid  waste,  do- 

^'  1  i-  .n*.i**'i.y,  JJ  signed  to  ivceive  the  strc-ams 

which  are  to  give  lite  and  fruit- 
age. AVhile  these  changes  are 
in  operation  within  the  thrum- 
bus,  the  walls  of  the  vessel  are 
by  no  means  passive.  A  n  active 
inflammatory  transudation  ii» 
goingou,  iutilti'ating  its  tunics, 
and  extending  even  into  tho 
lo«->se  cellular  tissue  of  the  ad- 
ventitious coats.  It  is  this 
which  rive«i  asunder  the  fibres, 
lamellft^,  and  faHciculi  of  the  arterial  tunics,  and  admits  of  their  being  inter- 
penetrated by  cell  organisms  or  leucocytes,  M'hich  wander  out  of  the  nutrient 
vessels,  and  which,  like  those  of  the  clot  within,  assume  the  spindld  form&i 
which  are  the  pnuuise  of  the  future  connective  lisHUe. 

In  the  course  of  eight  days  the  work  foreshadowed  in  the  thrombus  of 
five  days  is  well  advanced.  Many  of  the  blood-channels  are  completed,  and 
othei-s  ai-e  in  process  of  complcti<m.  the  processes  of  the  latter  connecting 
with  the  nuclei  on  t!»e  walls  oi'  the  former;  the  spindio  form  of  the  cells, 
both  of  the  clot  and  walls,  is  moiv  pronounced,  and  near  to  the  intinui  they 
have  reached  tho  stage  of  immature  connective  tissue.  (Fig.  194.)  The  clot 
is  begitiniug  to  shrink,  from  lo.ss  of  moisture  in  the  intercellular  substatice, 
the  whole  hec<»ming  more  compact.  In  all  those  changes  or  stages  of  tran^ 
formaiion  it  would  ap{>ear  that  the  constructive  force  develops  out  of  the 
materiaU  of  the  original  clot  an  organized  tis.sue. — thai  is  to  say,  the  w^hitc 
cells  of  the  thrombus  retain  their  vitalily  and  undergo  multiplication,  pars- 
ing on  to  spindle  forms;  that  tho  fibrin  which  determines  the  coagulation  id 
not  Bubstitutod  by  something  else,  but  transformed  into  intercellular  material, 
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ihe  fibrillation  of  which,  with  the  spindle-cclls,  constitutes  tnio  connective 
LiiM$nc ;  and.  linnlly.  that  from  other  rolls  a  8y8tom  of  inosculating  canals  is 
tn*lnirti'»l,  Ihu-^  lorniinj^  a  vasculnrizeri  structure. 

Thus  tar  wi^  liavo  tnifod  the  leading  changes  in  the  clot  towards  ortj^n- 

.tion.      Wi>    have  seen   the  intiltrution  of  the  tiinicR  of  the  veAsol  with 

it   forma,  simdar   to  tlu^e   in  the  coagulum,  and    thoir   interiniuglin;^  at 

tunica  intima,  obliterating  in  some  dctcroe  their  distinction   h\>m   the 

ktt«r.      It    slill   remains   to  estublish   a  very  important  vital   connection 

I'tweon    ibo   two,  and    that   is   the   connection   or   inosculation  of  blood- 

rOMeK      The    thrombus   is   in    possession  of  a   system  of  capillaries,   hut 

\ify  cmitain   no   tdood  :  and   the  next  step  is  to  form  such  a  utiion  with 

»t»  vosseU  of  the  artery  an  will  establish  not  ordy  a  unity  of  blood-chan- 

lU.  but  also  a  oneness  of  circulation.     To  accomplish  this  it  would  api)ear, 


Fio.  1M. 


^5^ 


5^. 


'^. 


'J* 


>''^M 


'OC 


witb  Hiu 


if    U4> 


«'  rv  tif  «  dug 
'iLtiiKlfra:  ti, 
.iniit-tfl,  wtlh 
Ml  noclnl  In 
"lU;  c,  ■liiil- 
ii>  MDil  fumi- 
1  nil  nut. 


t'rom  certain  preparations  recently 
made  by  Dr.  Shakespeare  illustra- 
tive of  this  ])oint,  and  which  I  had 
the  opportunity  of  exaiiiining,  that 
in  this  inosculation  between  the  ve»- 
sclsof  the  ihroinhuN  and  those  of  the 
walls  the  former  take  the  initiative, 
penetrating  the  tunica  intima,  fii'st, 
near  to  the  point  where  the  artery  has 
sustained  the  jrroatest  injury  by  the 
action  of  the  ligatui*e.     (Fig.  IKS.) 
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Treatment  of  Hemorrhage  from  Wounds. — The  means  forarrosting  bleed- 
ing are  very  iiixmerMUH.  aiid  nru  called  luemostatics.  They  may  be  divided 
into  Vit^jl,  C ft nntco- vital,  and  Mt-rh antral. 

VrTAL  H.€MosTATirs  are  such  as  induce  contraction  of  the  muscular  tibres 
of  the  vessels*  hy  actinj;  upon  their  phyHioloificai  irritability:  they  may 
of»emte  either  locally  or  through  the  conHtilution. 

Exiertitit  or  Local  Vital  Htrmosfntiea. — The  most  potent  agents  of  this  class 
Are  the  following : 

Cold. — The  exposure  of  a  wound  to  the  atmospheric  air  will  secure  the 
erintniction  of  small  vessels,  and  even  those  of  considerable  size  are  sensibly 
^affe4:ted   by  its  j»resence.      John   Hunter  saw  the  carotid  artery  of  an  aas 
[wlly  diminish  when  opened   to  the  air.     The  oi)jcct  of  the  common 
t(c«  t>f  leaving  a  wouu"i  open  for  some  lime  is  to  take  advantage  of  the 
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hfemostatic  influence  of  the  atmoHpliore :  nnd  to  renlize  tbe  greataet  effiad 
from  its  nction  a  fan  may  be  use<l  to  maintain  a  BUccesHion  of  currents.  Cold 
can  he  appliotl  in  tin*  form  of  water  or  of  ico.  If  tlit*  form^'r,  it  may  bo  squeezed 
fn>ni  the  pt)re»  of  a  sponge  in  a  nhower  i»v«r  tliu  woutnl,  or  be  thrown  in  tt 
steady,  tine  Htreani  fit>in  the  noz^Je  of  a  syrin^:  the  hitti'r  plan  exercises  a 
powerful  influence  in  ciecurinjr  the  contraction  of  small  %X'SHelts.  If  ice  be 
employed,  it  should  eitlior  be  broken  into  ]>ieces  and  hiid  directly  upon  the 
bloedin^  surface,  as  in  operatiunH  upon  the  vat;ina  and  ihe  cavity  of  the 
uteruH  or  the  rectum,  or  be  enehwcd  in  rubber  ba^s,  bladders,  or  tin  boxes, 
which  are  to  bo  placed  about  the  blcedinji;  parts. 

JJeat. — Another  very  powerful  h»^mo»latie  is  hot  water,  aetini:  as  it  does  on 
the  physiological  conti-actility  of  the  vossols  much  more  energetically  than 
ctdd.  'fhe  application  is  most  conveniently  made  by  dipping  a  ?mpkin  or  part 
of  a  towel  in  boiling  water,  squeezing  out  the  redundant  fluid,  and  then  iiress- 
ing  the  <dotb  for  half  a  nunute  against  the  bleeding  surface.  This  mctm>d  is 
peculiarly  well  suited  lt>  %v<juiids  in  which  there  is  a  general  oozing  of  blood. 

Alcohol  posstisses  considerable  power  in  exciting  the  conlractiliiy  (d*  vessels, 
and  may  be  employed  by  Tiuii>teningattoil  sponge  with  the  li«juid  and  pressing 
it  gently  upon  the  bleeding  surface. 

Turjifntine  als<»  act-s  on  the  vital  contractility  of  the  vessels,  and  may  bo 
applied  by  saturating  dossils  of  lint  with  the  liquid  and  placing  them  over 
the  bleedmg  points. 

Internal  Vital  Iltvmostatics. — The  principal  internal  vilid  hiemostaties  are 
oil  of  turpentine,  oil  of  erigeron,  ergot,  acetate  of  lead,  and  annnatie  sul- 
phuric acid.  The  fii*st  three  possess  nnquestionabte  power  over  the  vessels, 
and  may  be  used  with  great  benetit.  especially  in  ]mlmonarv,  uterine,  and 
nasal  liemorrhages.  Ten  to  tii^een  drops  of  turpentine  may  fie  exhibited  in 
a  mucilaginous  menstruum  every  two  or  three  hours  until  relief  is  obtained, 
not  forgetting,  however,  its  tendency  to  produce  vesical  irritation.  The  oiJ 
of  erigeit)!!  should  be  given  in  the  same  doses.  Tlie  best  fonn  for  administer- 
ing ergot  is  the  fluid  extract :  forty  drops  should  he  given  everj-  half-hour  in 
a  little  water.  In  hemorrhages  which  come  from  the  ]*ortaI  vessels,  the  result 
of  hepatic  pressuiv.  aromatic  sulphuric  acirl  oHen  pnjves  of  great  utility 
when  given  in  doses  of  fifteen  drops  every  two  or  three  hours,  largely  diluted. 

The  CiiEMioo-viTAL  class  includes  alf  agents  which  favor  coagulation  of 
the  bh»od  and  produce  contraction  of  Ihe  niuscuhir  walls  of  the  vessels.  The 
most  important  are  tannic  and  gallic  acirls,  alum,  matico,  the  iron  salts,  nitrate 
of  silver,  cocaine,  and  chloride  of  zinc.  When  carefully  examined,  it  will  ho 
found  that  the  effects  of  some  of  these  agents  are  also  mechanical,  us  the 
coagulum  which  they  favor  nerves  the  part  of  a  jdug  to  the  bleeding  oriticos 
of  vessels.  Among  these,  alum  is  the  least  object ionable.  It  should  be  dis- 
solved in  warn»  water  and  applied  when  te]Md,  lu*  it  will  then  be  deposited 
in  tine  cr^'stals  about  the  vessels.  Nitrate  of  silver  sometimes  answers  a 
gooti  pur[K)w.  nartieulnrly  in  cases  of  leech-bites  which  continue  to  bleed: 
a  crayon  may  oe  nibbed  down  to  a  point  with  a  few  divips  of  water,  and 
the  wounds  lightly  touched  with  the  Mulid  stick.  Of  the  iron  salts,  the  per- 
chloride.  Monsel's  solution,  and  the  subsulphate  niv  the  most  po|nilar.  The 
first  two  may  be  used  pure,  or  dilute<l  with  thivc  or  four  pails  of  water,  and 
applied  by  saturating  a  ctXMpresM  with  Ihe  liquid  and  ]>iacing  it  u|H>n  the 
surface  fn»m  which  the  bhnHl  issues;  the  latter,  or  snbsulphate,  should  l>e 
sprinkled  over  the  |K>int  of  hemorrhnge.  Both  the  perchloride  and  the  sub- 
sulphate  pnjduce  a  nan],  insoluble  coagulum.  which  is  very  diflicult  to  detach, 
and  are  much  used  to  arrest  the  bleeding  fmm  leech-bites.  FLvcept  in  such 
cases.  1  have  an  abhorrence  of  the  enliiv  class,  save  in'rha]>yi  alum  and  alcohol, 
since  they  all  interfeiv  both  with  the  apjmsition  and  the  healing  of  woun<Is. 
'fhe  Htyplic  fluid  of  Pagliari,  consisting  of  benzoic  aci<i  and  alum,  at  one  time 
popular  on  the  Continent,  and  the  alcoholic  solution  of  Venetian  soa])  and 
carbonate  of  potash,  a  favorite.  I  boUevo,  with  Professor  Joseph  Pancoaat, 
arc  open  to  the  same  obieetion. 
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M»'HANin.%t  Mkan8. — Tlio#*«  are  ixwition,  piv^ssure,  actual  cautoiy,gtflvaD(>- 

itilcrA ,  ttirvion,  urupri'sauiv,  ami  ilio  li^aluru. 
PitfttiOH. — Thift  c'oiwiHtrt  in  takiiii^  advuiitajift'  of  gmvitation  eo  as  to  diminish 

IV  t'ort'u  til'  ibu  ('in.'ulatit»u  lln't>ui;li  tlit*  vokhcIs  in  iho  nt*i^liborli<Mjd  of  the 

ruutid.  The  pari  nhoiild  be  olevaii'd  by  hi^m^f  placed  upon  an  inclined  plane. 
Any  one  can  le«l  ihe  elt'ecl  of  puHilion  on  the  arlcriul  beat  by  tir-st  elevalint; 
thi^  arm  ovur  ibo  head  and  then  allowing  it  to  liun^  by  the  side,  uxaniinin^ 
i^ac'h  ioHtance  the  raiiial  puUe.  Il  will  bf  found  to  bo  much  loss  forcible 
fn  ihc  tir^t  ihan  in  llii^  lu.'^t  ponition.  The  same  in  well  neeii  in  the  distended 
and  llaccid  Htate  of  the  veinH  of  the  hands  according  as  the  extremity  licH 
aion<;  the  rtide  of  the  body  or  i»  elevated. 

Thr  ponilion  oi'  txtrrme  flerion.  by  which  a  mechanical  obHtaclo  is  placed 
in  \\\y  way  of  the  circulation  by  the  acute  aut;Ic  formed  in  the  course  of  the 
artrry.  is  worthy  of  notice.    This  plan  war*  adopted  by  Mr.  Hart  in  the  treat- 

ii-nt  of  antMirirtU).     It  in  applirablc  iu  woutuis  near  the  hand  or  foot,  and  in 

r«Mvd  l>v  ft»r<ibly  floxin;;  the  foix'urm  on  the  arm,  or  the  le^  upon  the  thi^h 
and  the  thiirh  upon  the  a))doriien.  and  so  retaining  ihom  by  the  turns  Ki'C  a 
niller  The  ponititin  is  a  very  uucomtbrlablc  one,  and  rtometinuM  becomes 
ini'dcnible  to  the  pulieut.  The  web  of  the  Hpider.  ho  po]>uIar  aw  a  domestic 
rvnie<iy»  belongs  to  the  mechanical  cla.s8,  and  acts  simply  by  entangling  iho 
bl'MMl  And  favi'hnjLr  coagulation. 

pTfASHre  may  lie  made  by  the  Hngurs,  by  compresses,  by  rollers,  the  garrot, 
anri  the  toumii|uot. 

Digital  compression  is  admirably  suited  as  a  temporary  Toethod,  and  also 
in  ca8o«  of  omorgency,  for  ihe  control  of  hemorrhage.  \^'hcn  the  tinger  can 
comiuand  an  artery  there  is  no  necessity  for  alarm.  It  cannot,  however,  ex- 
cept by  relays,  he  mainlained  tor  any  consideniblo  period  of  time :  the  fingers 
become  weary  and  powerless.  To  bo  pnicticable,  the  vessel  must  he  contigu. 
iju*  to  a  bonv.  at»ainst  which  il  can  be  ]»reH8ed  ;  as.  the  brachial  against  the 
hunienis.  the  radial  upon  the  radiuR.  and  the  femoral  u])on  the  ptibio  bone. 
K^«.-u  ihe  abdominal  artery,  from  its  relation 
to  the  spinal  column,  may  bo  placed  entirely 
under  the  coulnd  i>f  the  hand.  A  knowledge 
if  the  relation  of  arteries  V)  the  bones  of  the 

celeton  will  enabli'  an  intelligent  assistant 
to  render  material  wervice  to  the  surgeon 
whil«  executing  an  operation  :  for  example, 
a  thumb  and  finger  over  the  ja^v  iu  front  of 
tt-  -  ■"  .-^rter  muscles  will  command  most  of 
'  licial  ciivulation  of  the  face,  and  in 

Mi>]-iit:ui>>n  at  tlie  shoulder-joint  an  associate's 

iUiiy*  are  ueccHsary  in  the  la^t  steps  of  the 

ktion  in  oi'der  to  prevent  a  dauger<»us  es- 

^^■Mor  hl<H»d.  by  grasping  Ihe  a.\illary  vessels. 

I    Tile   manner  of  UHing   the  fingers  for  the 

ir|H>se  under  Consideration  will  depend  upon 
thi*  VfH'sel  to  he  compressed.  If  the  cireu- 
LuTmri  through  the  brachial  artery*  is  to  be 
«.  1    the  tinger«  should  be  placed  over 

11.       -  aloi»g  the  inner  edge  ot  the  biceps 

tuuwle.  with  the  thumb  on  the  opposite  side 
of  the  arm.  (Fig.  VM.)  If  ihocurreni  thr<mgh 
thr  frinoral  artery  i*  to  Iw  rest  mined,  the 
thumb  may  be  placed  upon  the  vessel  as  it 
pBMSirv  over  the  pubic  bone,  while  the  fingers 
grasp  the  *iuter  part  of  the  thigh,  or,  if  lower  down,  both  hands  may  be 
used.  r>n«  thumlr  bein*;  placed  U[K>n  the  other,  with  the  fingers  embracing 
op|iQ«iit«-  sidcM  tif  the  limb.   (Kig,  107.) 

If  the  cai-otid   requires  compression,  the  thumb  should  be  placed  at  the 
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inner  edge  of  the  stemo-cIeido-maBtoiri  muscle,  opj>o»ite  the  lower  ed^  of 

thyroid  eartilaije,  and  thrust  dowiiwai 
and  inwHi'ds.  ho  an  to  fon-e  the  vessel 
away  fmm  the  vein  and  against  the  trans- 
vei*»*e  processes  of  the  eervieal  vortcbne, 
the  tingei*8  passing  atrosfl  the  median  line 
of  the  neck  to  the  4>ppohite  side,  hut  mak- 
ing no  counter-pressure.  The  temj>oral 
artery  is  bent  obliterated  by  placing  a 
thumb  in  I'nmt  of  the  ear.  above  the 
xvgoma,  with  the  tingen*  resting  again»| 
tLe  opposite  tvmple. 

To  make  rftccttml  digital  corapressi* 

u|)on   the   abdtjminal  aorta,  the  patient 

muHt   be  iu   the  recumbent,  position  on 

the  back,  with   the  limbs  drawn  up  and 

the  Hhouldei*»   mined,  so  aa  tii  relax  the 

abdoirnnnl  pnriclcs;  three  fingers  of  one 

hand  should   be  planted  over  the  vessel, 

a  liitk*  III  llic  left  of  the  umbilicuH,  the 

lliumb  ivacbing  out  to  the  flank,  while 

the  tingei'H  of  the  other  hand  tshould  be 

plai'inl  upf>n  Ihosrof  the  Hrst.  in  order  to 

suiiply  the  neces8ar)'  degrtn.*  of  ]»res«ure. 

uhcri  a  dangerous  flow  of  blood  tjike^ 

place  IVom  an  open  wound,  a  linger  sbouid 

be  thrurtt  diivL-tly  int4>  the  orifice,  duwn 

to  its  lowest  depth,  where  it  muBt  remain  until   nieanui-cH  are  taken  for  tho^J 

permanent  control  of  the  vessel.  ^H 

Some  arterier?  are  so  deeply  situated  that  the  tingers  are  iBsuflfieient  t^^ 
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maintain  the  requisite  pressure. — for  example,  the  subclavian.  The  hesi  sub- 
slitute  in  this  case  is  ilio  common  door-key,  the  handle  uf  which  r^hould  b« 
wrapped  with  a  narrow  roller  (Fig.  lOS)  and  pre&sed  into  the  eiubclavian 
hollow  of  the  neck  imme<iiatclv  above  the  clavicle. 

Compresses  are  ol>en  useful.  When  the  v*.'Sfiel  is  deep  they  shoidd  be 
fj^^itduated  or  p^*ramidal  m  shape  (Fig.  H'O),  the  apex  being  placed  over  ihe 
vessel  above  the  wound  and  firmly  bound  to  the  part  by  a  roller.     They  are 

soinetinu'S  useful  in  wounds  of  the  palmar  arch; 
Fio.  200.  ihey  may  be  square,  and  pUiced  over  the  approxi- 

mated wound  and  securca  by  a  bandage.     Where 
the  bK»eiling  comes  from  Hoveral  points,  or  where 
it  is  a  general  ou/.ing.  the  compress  is  one  of  our 
onuog  gmiiuiwi  c-uoiprvm  best  dressings. 

An  oblong  graduated  compress  (Pig.  200)  t^ervea 
a  valuabU'  purpose  in  certain  wounus, — for  example,  thono  of  the  palmar 
arch,  in  which  it  should  be  placed  over  the  course  of  the  radial  and  ulnar 
arteries  and  bound  fast  with  a  roller.    The  roller  alone,  applied  from  the 
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Flu.  201 


\^^m^ 


to  the  proximal  extremity  o^  the  limb,  answers  a  good  purpose  in 
ptrtrtre  bemorrhageB.  AVlion  lur/^e  voaseU — oh  the  fcnioral,  nuliol,  or  ulnar 
^"Ut  opened,  no  depenticnce,  cxcopt  an  a  temporary  meafniix*,  should  bo 
^ftttA,  Ob  proftflure,  nor  Hhonid  it.  bo  long  eontmuod.  as  it  may  interrupt 
UiecirDulaTiou  to  8uch  a  degree  an  to  pi*o- 
dn«  monitieatioa.  In  ca»«H  where  com- 
}if««^  are  applied  the  roller  i^-hould  in- 
Tiriablr  be  Ut«ed,  and  should  include  the 
eAlil>l^  limb,  comraencinff  at  the  disial  iind 
t«nntnAting  at  the  proximal  extremity. 

Tbo  ipirroT,  or  Spanish  windlanrt,  in  well 
»d*pted  to  arrest  bleeding  in  caseti  of 
mcy  and  wben«  no  touruiquel  ia  at 
A  handkerchief  tViIded  into  a  eru- 
Mkd  linotted  iu  the  middle  for  a  corn- 
should  1)0  tii'd  loosely  about  the 
and  twisted  with  a  walking-oaue  or 
stick  (Fig.  201);  or.  if  the  knot  ii?  ineuf- 
ficienl  to  compress  the  artery,  a  Hmall 
stotio,  in  the  absence  of  a  better  comprestj, 
imvbe  enveloiit'd  within  it. 

tho  most  eneeiiml  device  for  the  tcin- 
pomn*  arre^i  of  hemorrhage  is  the  tour- 
ttiquot.  Theiv  are  several  forms  of  this 
ioiitruraeut.  Leaving  out  the  old  contri- 
PMop  of  the  plate  and  screw  of  Scultotua 
Mid  the  more  impnjved  one  of  Jlorel,  we 
Me  imiehted  to  relit  for  the  tourni(|uet 
wjfwicruUy  in  UHie.  (Fig.  202.)  To  apply 
itpr(»|>erly  thi-  limb  should  be  surroundcu  with  a  few  tumfl  of  a  roller  to  pro- 
iwt  ihc  li'kin  from  prusHiire,  while  tho  body  of  the  bandage  \a  laid  over  the 
wiery  to  act  the  part  of  a  compress.    (Fig.  203.)    The  base  of  the  iustru- 
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»ulJ  bi?  placed  over  the  compreBS,  and  the  Btrap  buckled  on  the  out- 
Umb.  (he  opposite  tr.  that  represented  in  the  cut,  al\er  which,  by 
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open  by  pressure  and  close  bv  the  spring  of  the  blades.  With  this  instru- 
ment,  perhapH  thf  most  satlHtat'lory  of  all,  the  surgeon  can  both  secure  andi 
tie  a  vessel  witlicmt  an  usHistunt,  as  it  will  retain  its  huUt  and  by  it«  weight 
draw  the  vessel  out  while  the  thread  is  applied.    There  is  another  fenes- 


Fio.  236. 


F«Qe*tra(«d  furcepa,  vltfa  %  alkie  catch. 


trated  instrument  (Fig.  237),  the  blades  of  which,  from  their  convexity  when 
closed,  greatly  fufilitule  the  passage  oi*  a  ligature  over  the  vessel. 

Whatever  form  of  artery  forceps  is  used,  it  is  desirable  to  have  such  as 
possess  a  mechanism  that  will  hold  the  blades  together  when  once  closed. 


Fio.  23(1. 


Ar1«r>  romp*  which  elow  bj  the  vprlttc  of  tbe  blade*. 

The  toimoiilum  invented  hy  Bromtiold.  mir^fon  to  Guy's  TTospital  (Fig.  23S), 
is  perhaps  mom  ^enenilly  used  among  Aiiierifan  surifeons  than  the  forceps. 
The  curve  should  be  iieitlier  too  abrupt  nor  tr»o  8ti*aight. 

In  applying  the  ligature  the  vessel  should  be  seized  either  by  the  tenaculiun 
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FriuatimlMl  ^trldg  furcepe,  with  m  llgmtnn!  rtmij  to  be  illpped  dovn  uid  Had. 

or  by  the  forceps  and  drawn  oui  from  the  jiuits  in  which  it  is  buried.  It 
should,  as  far  as  posniblp.  be  oaivfully  isolated  from  every  other  structure. 
Veins  and  nerves  an.^  genenilly  closdv  associated  with  the  arteries,  and 
neither  of  these  should  bo  included  wit'hin  the.  compass  of  a  ligature.      The 

FiQ.  1238. 


IVBMitilBm  for  Ukinff  np  TeaeUu 

ligation  of  a  nerve  will  produce  sevei^e  suffering,  and  often  spasm  of  the  limbo. 
From  this  cause  I  have  known  a  patient  todie  of  tetanus,  and  others  to  suffer 
greatly  until  the  thi'ead  was  detached.  When  Lord  Nelson's  arm  was  ampu- 
tated in  consequence  of  a  gunshot  injury  of  the  elbow-joint,  his  surgeon  in- 
cluded a  nerve  along  with  the  artery.  The  ligature  did  not  separate  tor  four 
moDtbfl,  during  the  whole  of  whiob  time  his  sufferings  were  very  great.* 

*  SlmptoD.  AouproBSiir*.  pttf*  3^* 
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QAflftof  the  older  surgeons,  as  stated  by  Petit,  considered  the  tyin^of  u  norvo 
mkiTiE^  with  a  vyssel  to  be  of  little  eonsequonco,  and  no  jytw  eminent  a  surgeon 
than  John  Hunter*  entertained  the  same  notion.  Even  in  the  securing  of 
»mall  vessels  it  is  dvsirahle  to  embrace  nothing?  but  the  arteiy,  althou^^h  this 
is  rarely  done,  as  it  is  hardly  feasible  not  to  include  some  of  the  surrounding 
Ua8Ue6:  the  rule,  therefore,  should  t»e  ti>  embrace  just  as  little  as  possible.  In 
disease<i  vessels,  such  as  are  calcitied.and  where  the  coals  ixw  very  brittle,  it 
has  been  advised  to  tie  a  cushion  of  the  sti(\  ]iarls  al>out  iho  artery,  so  that 
the  ligature  shall  not  separate  too  soon,  and  thus  to  give  time  tbr  the  ocelu- 
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of  the  v;iscular  cjina).  I  have  often  adopted  the  plan,  and  with  gratifying 
sueceas.  With  the  Hame  object  in  view,  some  direct  the  use  of  a  flat  ligature, 
as  t»eini(]esA  likel}-  to  cut  rapidly  ihroujijh  the  vessel  llian  if  round.  (Mine,  the 
elder,  used  this,  with  an  interposed  piece  of  cork.  Scarpa  substituted  for  the 
coric  a  pifoe  of  liiuMi :  and  Manuc  advised  the  introduction  of  a  piece  of  bougie 
into  the  canal  of  the  vessel  before  the  application  of  the  thread.  The  advan- 
ta^ires  of  all  such  contrivances  are  ex(!eodingly  doulitful.  Indeed,  I  cannot 
recall  a  cas*»  of  scc(»nd:iry  hemorrhage  in  such  a  condition  of  the  artenes,  where 
the  usual  ligature  was  employed,  and  think  the  danger  is  overestimated. 

Tlic  ligature  having  been  placed  about  the  artery,  it  should  be  made  fast  by 
the  onlinaiy  surgeon's  or  by  the  reef  knot  (Fig.  2iiy),  iu  tightening  which  either 
the  index  dngers  or  the  thumbs 

should  Ik?  run  down  near  tot  ho  vcs-  Pw  240, 

^d  ( Fig.  :J-|0 ),  taking  tare  that  the 
thread  is  above  the  point  of  the 
ft>rt-eps  or  beneath  tne  point  oi 
the  tenaculum,  according  iLs  one  or 
the  other  in?*trumeDt  isem|)h>yed, 
and  that  no  more  force  is  uscfl 
than  is  necessary  to  secure  it 
firmly  upon  the  vessel.  Few  per- 
Minp>  apply  a  ligutun?  <piickly  and 
at  the  same  time  gracefully.  It 
rviiuiree^  no  great  exertion  of  ujus- 
cular  p<>wer,  and,  were  it  not  for 

the  ai>rK>yance  arising  from  delay  pc«itioti  of  ih*  oiiK^n  in  ci«iii«DinK » ifg»tar«. 

coo»e<|uent  on  bn>kcn  threads,  it 
ffiuld  \hs  amusing  to  witness  the  awkward  di?*play  of  physical  strength 
fhieh   many  surgeons  exhibit    in   performing   the  simple  act  of  bringing 
totreihcr  the  walls  of  an  unresisting  artery'. 

When  the  ligature  is  tied,  one  end  should  be  clipped  otl*  quite  close  to  the 
knot  and  the  other  brought  out  of  the  wound  (Fig.  241),  for  which  improve- 
ment we  arc  indebted  to  James  Veitch,  Ksq..  at  one  time  surgeon  to  the 
Vttvnl  Hospital  at  Plymouth.  Some  surgeons  have  recommended  cutting  off 
lN>th  ends  close  t4»  the  knot  and  closing  the  parl^.  It  is  ditlicull  to  deter- 
niiiio  by  whom  this  plan  was  tirsl  practised.  It  would  appear  that  as  far 
tiock  aa  178*>  it  was  in  use  by  Mr.  Lancelot  ITaise,  asHistaut  surgeon  to  the 
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HaAUr  Hospital,  urid  in  1708  the  method  wus  udopt^d  by  Dr.  MaxwuLK  of 
Duiufrios.*  It  was  frequently  done  al  St.  Bartholomew's  by  Mr.  Laiiretiro 
as  early  an  1814.  Il  was  Hug^ented  to  Ilvnnun  in  1S13  by  assmtaiit  s^tutt' 
Burgoon  ]lumt^  who  Btalod  that  it  wan  tlio  practici'  ol'  an  Amencun  uuvul 
surgeon.  Uonnon,  tavorubly  inipreriacd  with  the  plan,  tivated  a  number  of 
cawen  tu  this  way.  both  lit  the  titne  and  HubKotiueiitly  at  Waterloo,  and  wilh 
such  Mucce^is  as  to  jiiHtity  a  tUvorable  report  to  l)r  *  'hurle«  Forbes,  deputy- 
inspect-or  of  bospitaU.  In  18H  it  was  practised  by  M,  Oelpeeb.  A  more 
extended  expcrienee.  however,  hii8  showti  thai,  wliiUr  in  .some  casen  these 
little  knots  beconio  encysted  and  roniaiji  harnilesft  in  the  ti-ssuea,  in  a  large 
number  of  inettttuceH,  not  being  aseptic,  tliey  act  as  irritants,  retard  healing, 
provoke  abscesses,  and  are  subnequenily  <iis(hnrged  from  the  wound :  so  that 
the  plan  may  be  regarded  as  an  unsui-gieai  pr4>eedure. 

The  time  required  tVir  the  diriengagemeni  of  a  silk  or  hemp  ligature  from 
a  vessel  will  vary  from  three  days  to  three  weeks,  acconling  to  the  size  of 
the  vessels.  They  appear  to  He|tanUe  more  slowly  when  applied  in  tlie  eon- 
tinuity  of  a  vessel,  and  it  Is  not  uiieoniinon  to  find  a  ligature  <>n  an  artery- 
like  the  femonil  or  iliac  quite  tinn  uf(er  Ihe  lajtse  of  twenty  or  twenty-tive 
days.  Much  also  depends  on  the  nmonni  and  nature  of  ineiudod  structuiva. 
When  dense  ribrous  or  ligamentou.s  tissues  ure  enxbraeed  with  the  vessel,  the 
separation  will  be  lardy,  fnun  the  slowness  oV  ulceration.  I  have  seen  a 
ligature  adhertj  to  the  radial  for  twelve  weeks  tVoin  this  cause. 

Ligatures  should  be  brought  out  of  the  angles  of  a  wound,  when  not  loo 
distant  ;  or,  if  too  remote,  at  th**  nejircst  point  to  their  attachment.  To 
prevent  their  being  prematurely  disturbe4i  in  the  retnoval  of  dressings,  they 
should  be  collected  together  and  secutvd  to  the  skin  by  strips  of  adhesive 
plaster.  Tliosc  conananHing  large  vessels  should  be  distinguished  from  the 
others  by  making  a  knot  at  the  end.  The  removal  of  ligatures  is  effected  by 
making  gentle  traction  on  the  ttnds  projecting  from  the  wound.  This,  at^er 
five  or  six  days,  will  be  sutticioul  for  the  separation  of  those  attached  to  Ihe 
ordinary  nuiHcular  branches,  but  will  be  loo  soon  by  several  days  for  such 
as  secure  the  ])riiicipal  trunks  of  a  part.  At  each  successive  dressing  tb^'^ee 
wliieli  retnain  should  be  subjectetl  to  tlie  same  inaiiipulation.  W'hen  a  liga- 
luiv  is  ivtjiined  several  days  longer  than  is  usual  in  similar  cases,  we  can 
frequently  remove  it  by  simply  twisting  it  (several  times  between  the  thumb 
and  the  index  tingcr;  and  should  this  fail,  a  most  eti'ectual  plan  will  be  found 

in  taking  a  light  gum  band,  such  as  is  ol^en 
used  to  hold  together  packages  of  letters, 
and  fastening  the  ligature  to  one  end  of  the 
elastic  loop,  taxing  the  other,  slightly  on  the 
stretch,  to  the  skin.  (Fig.  241. >  the  con- 
stant anfl  uniform  traction  of  tlio  gum  will 
Soon  aceoni|»[ish  detacliment  of  the  thrc^ad. 
Animal  Ligatures. — The  use  of  animal  ligatures  was  first  suggested  by  Dr. 
Physick  in  1814,  under  the  imj>ression  that  such  a  malerhil  would  consort 
kindly  with  the  tissues  uiul  undergo  softening  and  absorption.  The  late 
Dr.  ,lameson,  of  Baltimore,  used  buckskin  cut  into  nan-ow  strips  and  tinnly 
rollcil.  A  short  time  before  his  death  the  <loctor  inlormed  nio  that  ho  had 
tied  with  Ibis  material  all  the  accessible  arteries  of  the  hotly.  Dr.  McSweeny. 
of  r\)rk,  recommended  the  i;ut  of  the  nilk-worm,  and  Sir  Aalley  Cooper  at  one 
time  iiseiJ  catgut,  lie  tied  the  femoral  artery  successfully  with  this  material 
in  a  easo  of  popliteal  aneurism.  Catgut,  or,  more  properly,  sheep-gut,  haa 
been  popularizeo  by  Sir  Joseph  Lister,  and  may  be  snid  to  have  justly  dis- 
placed the  old  silk  thread  almost  entirely  from  ordinary  surgical  practice, 
The  gut  IS  tivated  with  chromic  and  sulphurous  acids,  rendering  the  thread 
strong  and  at  the  same  time  so  pliable  that  there  is  no  tendency  in  the  knot 
to  become  untied.    Before  being  used  it  must  be  placed  in  a  lotion  of  carboLio 
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acid  (one  to  twenty)  for  fifteen  or  twenty  minntes.  There  can  be  lUtlo  doubt 
that  <-alj;iil  trt;at<Ml  in  this  way  is  Ruperioi*  t<i  ull  oilier  I'ornts  of  liixiituro.  It 
priMiufoH  the  least  |njht*ible  irritiitioii  or  suppunition.  and  eloseH  the  vessel 
ofterj  wiihont  rh**  division  of  ils  coats,  as  appears  from  a  cane  of  HolmoH,*  in 
which  the  (fubclavian  uud  earotid  were  ligatured.  The  death  of  the  patient 
two  inoiitlis  after  ftvun  anolhereanne  aflbrded  an  opjMtrt unity  to  examine  these 
ves^elt*.  when  both  were  found  elosed  by  n  tbin  Heptum  without  any  repara- 
tion i»f  the  external  eoat.  An  additional  advantage  in  the  faeility  with  whieh 
the  ligature  ift  absorbed,  enablin;;;  us  to  neeure  the  <juiek  healing  of  wounds. 
TlicHe  eonditionft,  to«;elher  with  an  cnea|>8ulatin^  rin^of  lymph,  whieh  in  not 
dirtiurbfd  by  suj>punuir)n,  contribute  immensely  to  the  safety  of  the  patient^ 
t^piM'irilly  one  with  disear^ed  arterien,  against  the  occurrence  of  secondary 
hrmorrhiLi^e.  The  few  eanen  recorded  in  whicli  the  eatfjut  softened  and  he- 
cume  partially  untied  do  not  in  the  least  atlect  my  confidence  in  ihia  liga- 
ture: It  is  the  ordy  one  which  I  employ,  and  after  its  use  I  hiive  never  seen 
abm^css  or  bemorrba^. 

At  one  time  I  used  for  ligatures  the  fine  plaster  made  from  the  peritoneum 
of  the  bnlhwk,  cutting  it  into  narrow  Htrips  and  rolling  thorn  into  nmnd 
thtvuds.  These  cof\ls  maintained  their  hold  on  the  vessels  satisfactorily,  but 
did  not  pi>seess  sufficient  strength  for  large  arteries,  and,  in  addition,  were 
not  aseptie. 

l>r.  Patd  Bvo  speaks  favorably  of  threads  stripped  from  the  sinews  of  the 
deer.  I  have  used  threads  prepared  from  the  sinews  of  the  giraffe,  whieh 
»ro  very  strong  and  pliable,  but  possess  no  advantage  over  catgut. 

Sfftallic  Lvjtitttreg. — The  growing  popularity  of  silver  and  lead  wire  as  a 
rargical  suture  directed  the  attention  of  the  profession  to  their  use  for  the 
ligature  of  arteries.  Though  we  are  not  in  possession  of  a  nufticient  number 
of  eoAea  i«»  warrant  any  general  deduction,  yet  on  the  whole  the  is?sults  m^ 
not  tmstttisfaetoi'v.  \Vii'e  provokes  very  little  iiTitation.  and  in  soon  encased 
in  a  wall  of  lyin]»h.  becomitig  permanently  encysted  The  lead  ligiilure.  had 
il  fiuffieient  stivnijtb,  would  be  un'|ue(*tionably  the  leant  irritating  of  non- 
ahsorbalde  threudrt.  In  1859,  Dr.  Stone,  of  New  t»rleans,  tied  the  common 
fliae  wrilb  a  silver  thread,  since  whieh  lime  this  wiiv  has  been  applied  by 
Profe*8sor  GnjsH  to  the  femonil.  by  myself  to  the  brachial,  and,  in  1866,  by 
I>r.  Claudius  II.  Mastin,  of  Mobile,  to  the  external  iliac.  In  the  tise  of  the 
metallic  as  in  that  of  the  ardmal  thread,  both  ends  are  cut  off,  but  the  tinal 
dis|>oisitiou  is  quite  different  iti  the  two  cases.  In  the  latter,  as  already  Htated, 
the  liixature  is  expected  to  become  soft,  disintegrate,  and  dinappear  entirely 
by  abi^oqition,  and  in  the  first,  to  become  encapBulated  by  the  influmiuatory 

lodition  of  lymph. 

Comparison  of  HsemoBtaticB. — What  in  the  great  deeideraturn  in  a  niechan- 
ieal  lia-mosiatieV  TIr-  answer  10  this  question  is  obvious,  viz.,  that  which  in 
addition  to  safely  closing  the  vessels  interferes  le;ist  with  intermediate  union 
or  the  so-{-alIrd  union  by  the  firat  intention. 

The  objections  to  be  urged  against  the  thread  ligature  may  all  be  em- 
brai  rd  under  the  following  heads :  it  in  iiicompaliblo  with  the  nature  of  the 
lt«sQes  in  which  it  lies ;  it  is  a  foreign  body,  and  acts  ibt.-  part  of  a  seton ;  and 
itw  separation  involves  inflammatory  consequences,  which  inerease  the  amount 
of  fr»reign  matter  in  a  wound  ;  that  is  to  say.  the  fonnation  of  pus,  and  the 
disintegration  and  mortificati<»n  of  the  strangulated  ends  of  the  vessels,  give 
rise  til  the  production  of  matters  whieh  not  ordy  retard  healing,  but  by  their 
aKiu>rption  into  the  vessels  tend  to  poison  the  blood  and  produce  pytemiaand 
undue  surgical  fever. 

If  the  ehoi<'e  lay  between  acupressure  an*l  the  silk  ligature,  the  latter,  it 
appears  to  me.  should  be  preferred.     It  is  by  no  means  ostablisbod  that  the 


*  Elnlmet'i  PriDoiplM  and  Pnelloe  of  Surgvrj.  p«f«  120,  AmvrloMD  edition. 
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Biibsequont  healing  difPers  in  any  particular  or  that  the  wound  unit««t  moi 
quickly  by  onv  than  by  the  other  plan.  There  are.  however,  certain  objectim 
which,  in  my  jutla;meiit,  may  he  urtri'd  again.st  acupi^essuro  :  1,  there  is  (jreatoi 
liberty  taken  with  the  veHwel,  that  is,  a  larger  extent  of  the  vessel  i«disturbe<iL 
than  by  the  iigatui-e,  esjieciuUy  in  executing  the  meihotlH  of  torsodusiun  antf" 
retroelusion  ;  2,  it  includes  a  niuoh  greater  amount  of  the  surrounding  noft 
tissues;  3,  by  pushing  needles  blindly  thruugh  tiie  flaps  of  a  slump  or  inlo 
the  lissues,  out  ol'sight.  in  order  li>  maintain  ihe  resistance  necessary  to  form 
adequate  pressure,  one  can  scarcely  avt>id  wounding  contiguous  nerves;  4.  it 
gives  no  suiterior  safely  against  secontlary  bleeding  ;  5,  it  places  loo  much 
power  \n  the  hands  of  the  patient,  who  may  tVom  curiosifj-  or  thoughtless- 
ness easily  pull  the  needle  or  pin  fi*om  the  vessel ;  G,  there  are  no  accumulated 
obser\'ations  which  establish,  as  a  consequence  of  the  method,  a  less  degree 
of  liability  to  surgical  fever^  pyaemia,  or  any  other  aceidenta  incident  to 
wounds. 

The  objection  charged  against  the  ligature  of  being  a  fieton  I  do  not  accept 
as  entirely  valid  ;  indeed,  li'  it  he  true  that  evil  etfects  arise  from  the  use  of 
ligatures  hy  iirodncing  sloughs  and  inifdive  fluids  IVotn  lludrdccontfuisition, 
then  the  jjresenue  of  a  seton  may  become  to  some  extent  a  siifi'guanl,  by 
conducting  such  products  out  of  the  wound.  No  (me  conver-Hant  with  sur- 
gical dressings  can  have  failed  to  notice  the  moist  condition  id*  ligalnres  due 
to  this  verj'  ottice  wliicli  they  [ferform.  When,  however,  we  attonijit  a  com- 
parison between  the  commun  ligature  and  the  animal  ligaluiv,  especially  the 
antiseptic  catgut  ligature,  the  argument  is  wholly  in  favor  of  the  latter. 

GENERAti  TREATMEiNT  OK  Hemokhhaoe. — When  a  large  loss  of  bhhjd  ban 
been  sustained,  followed,  as  it  usually  is,  by  a  state  td*  syncope,  and  the  sur- 
geon is  not  prepared  for  operative  measures,  he  should  not  be  too  forward  in 
establishing  reaction,  although  it  is  his  duty  to  guani  against  the  risks  of 
cerebnil  anioinia  by  keeping  the  patient  ii»  the  recumbent  position,  with  the 
head  un  a  platie  with,  or  even  lower  than,  the  rest  of  the  body.  Syncope,  as 
has  been  already  stated,  favore  the  arivst  oi'  bleeding,  and  therefore  oners  a 
truce,  during  which  time  t  he  surgeon  piwides  against  any  ivcuiTence.  When 
hemorrhage  has  been  so  excessive  or  prolonged  as  to  endanger  lite,  cverj'lliing 
depends  on  su>taining  the  great  norve-centivs  froto  whicli  emanates  the  motor 
power  of  the  heart.  The  body  should  be  iilaced  on  an  inclined  plane,  the  head 
being  depen<lent,  and  the  exiivmitics  tightly  bat^dagcd  from  the  feet  and 
hands  to  the  trunk.  n*t  as  to  secure  as  much  blood  as  possiMe  in  the  brain. 
Attention  has  been  called  to  the  large  amount  of  blood  contained  in  the 
viscend  blood-vossels  of  the  abdomen,  ami  lo  the  fact  that  this  blood  can  be 
utilized  in  cases  of  extrenu'  prostration  t'nnn  hemorrhage  by  applying  suf- 
ficient pressure  over  the  abilonunul  parietesto  force  the  contentsol  the  venous 
trunks  into  the  vessels  of  the  brain.  There  should  be  a  free  access  of  cool 
air  to  the  apartment,  although  the  bod}-  must  be  kept  warm  by  the  applica- 
tion of  dry  neat ;  volatile  stimulants,  like  ammonia,  are  to  be  held  to  the  nose, 
in  order  to  excite  the  respinaory  muvements.  au<l  brandy  is  to  be  cautiously 
given  in  milk,  both  as  a  stimulant  and  to  replenish  the  empty  blood-vessels. 
When  the  bleeding  is  from  small  vessels,  like  those  of  the  nose,  lungs,  or 
uterus,  the  surgeon  has  the  choice  of  several  remedies,  which  may  Uv  admin- 
istered internally,  and  which  possess  very  decided  hronmstatic  pro|>eriie». 
These  are  the  fluid  L^xtnu-t  uf  ergot,  twenty  drops  every  half-hour;  tur|>eu- 
line.  ten  drops  in  a  mm-ihige  eveiy  half-hour,  watching  its  eflect  on  the 
bladder:  gallic  acid,  ten  gi-ains  ever\- twenty -five  minutes;  acetate  of  lead, 
three  gmins  eveiy  two  houi-s ;  oil  of  erigeron  Canadensis,  five  drops  every 
ten  minutes.  Opium  is  a  most  valuable  ivniedy,  and  should  be  given.  In  som6 
of  its  forms,  in  doses  sutticient  to  control  all  restlesness  and  mental  anxiety. 
To  replenish  the  vessels  as  mpidly  as  possible,  milk  hhonid  be  given  tH'cly, 
and  iKcasioimlly  some  strong  coffee.  To  remove  the  effects  of  hemorrhage.— 
as  ameniia,  palpitation,  and  nervous  irritability, — the  tincture  of  ehlurido  of 
iron,  a  generous  diet,  and  good  wine  81*6  ihe  best  i-eniedien. 
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Tnuitfasioo. — When  a  patient  is  in  danger  of  ])eri8hiug  from  bemorrhago, 
|p»(>rt  »(|ioul(l  l>u  hud  at  unco  tu  ti'misfuHloii, — ^thiit  in.  Ilu*  itilroduction  of  bloud 
Ikotn  a  Honad  itorwou  into  the  vensels  of  the  patient.  I  Imvo  8eeii  individualn 
dyiuji^tVoin  opwtaxis  rvncufd  fii>m  ihy  vciy  VL-rge  of  diHm>lutiou  by  thu  timoly 
pOMai^  of  a  few  ontii'os  of  bloixl  into  a  vein  of  the  arm.  Not  only  in  sucU  a 
cour*H»  itidic-attfd  iu  oxceHHivi?  byiaiirrhage,  but  1  liavo  known  Hcvoral  oaiiori  of 
obHtiuat«anujnuu^i'i:»t]y  btMK'tiUnl  t»y  tlm  sunio  pfactic-u.  It  in  an  oporation  re- 
quirinjiC  ^^''1  ^^*^  delicacy  »>f  manipulation  Thoiv  are  two  nu^thodH  for  effoct- 
iojr  tranefuHion. — immediate  and  /itttii(ttt\  By  the  tii-st.  tho  blood,  without  boing 
lubjoctod  to  any  ireatmonl.  is  iruusferrod  direct  ly  from  one  person  to  au- 
olbvr;  by  the  ^eeond,  it  in  di*auii  from  the  vein  of  one  into  a  veswol.  and, 
after  having  been  deprived  of  itn  tibriii  or  not.  acconlin^  to  the  pivtoreuce 
of  the  operator,  is  thrown,  by  rnean^  of  a  proper  iuHiniment,  into  the  vein 
of  another.  Hueter,  of  (Ti*eifKwaid.  advinoK  the  blood  to  be  thrown  into  the 
irterial  in  preference  t4i  the  venous  Ky»teiu,  believing  that  thus  it  parses  to 
ihv  heart  in  a  more  even  and  le88  rapid  manner. 

The  point:*  Uw  eonsiderution  in  IranHfuHinn  are  the  following:  1.  the  caeea 
whirh  aiv  Huitable  Aubjeels  t«ir  Hueh  an  operation  ;  2.  the  prt>per  kind  of 
blood  to  be  used;  and,  3.  tho  best  inBtruinontal  appliances  for  exoculinj^  the 
opera  tiuii. 

First.  Oise^  (U'vmniling  (ninsfitsion  are  all  such  an  aiv  in  a  stale  of  dangeroua 
exhaustion  from  Ujhh  of  blood,  whether  fn>m  wounds,  epiettaxin.  or  |K>Ht-piirtum 
hcrnorrha^fe  :  eat*e(*  of  ubstiruite  and  progrcHsivc  uruemia  ;  in  fact,  all  iuHlanoes 
of  rxireme  debility,  the  result  of  bUK)d  deterioration,  and  where  tbere  is  no 
ui^nio  disease.,  ueeeHHurily  incurable.  n»  phtbisit*  pulmonaliK  and  cancer. 

SfCftnd.  Tlif.  proper  kind  of  blood  to  be  tUstd. — It  should  be  human  blood, — 
irlenat  or  veuoUH, — from  a  person  of  known  good  health  and  free  from  any 
eocuilitu1i<»n:d  vice.  The  blood  may  be  lifted  as  dniwn.  or  it  may  be  rieh- 
brinatcd  :  the  fonnor  I  think  the  preferable  plan.  One  of  the  ditticulties 
anticipatiNi  was  the  coagulation  of  the  blood  before  ii«  tmnst'eroncc  fr(»ra  the 
giver  to  the  receiver,  and,  in  order  to  prevent  such  a  contingency,  reservoirs, 
nnuielrs  and  plass  cylindern  have  been  invented,  ho  as  to  have  a  surrounding 
cluimher  for  warm  water,  in  t)rder  to  maintain  the  bloo<l  at  the  temperature 
of  the  body.  Purman  and  Dennis  entertained  these  fears  of  coagulation 
fVvtn  cold,  and  adopted  contrivances  to  prevent  it,  the  former  by  a  lube  sur- 
poiinded  with  a  linen  cover  and  containing  warm  water,  and  the  latter  by  exe- 
cuting the  operation  in  a  hot-water  chamber.  At  preHent,  however,  it  ia 
ai««rrtained  that  danger  from  this  cause  is  imaginary,  and  that  cold  in  just 
•)•  likely  to  prevent  or  delay  coagulation  as  beat.  l»r.  Richardson  recom- 
mended at  one  lime  the  addition  of  a  tew  drupfl  of  ammonia  to  each  ounce  of 
btixHJ,  with  a  view  to  maintain  its  fluidity,  and  Braxton  Uickft.  still  later, 
usvii  a  eolution  of  phosphate  of  soda  for  the  same  purpoj*e.  The  plan  of 
detibrinaling  the  hiood  arose  fnmi  this  same  idea  of  congululion.  This  is 
iM.*coniplished  by  drawing  the  blood  into  a  vessel  and  whipping  it,  until  de- 
privwl  of  its  tibrin,  witli  a  piece  of  broom-corn  taken  from  a  new  broom,  freed 
of  the  sced-cap»ulos,  and  thoroughly  cleansed;  then  passing  the  residuum 
ibrouifh  a  piece  of  linen  or  a  wire  strainer,  as  in  the  Iluuter  aj)paratus,  thus 
Uavintr  only  the  bl<MMi-corpuscles  and  scrum  for  injection.  It  is  quite  certain 
that  biiMid  deprived  of  its  fibrin  is  not  in  the  least  deterioi-nted  in  value  for 
the  purpose  retpiired;  but.  with  the  proper  apparatus  on  hand  for  immediate 
or  drr»M't  transfusion,  I  can  see  no  necessity  for  subjecting  the  fluid  to  any 
prplimmary  treuttnent. 

Tkint  Tiit.  proper  ituifrmmmtn  onippiinUiis. — A  great  variety  of  contrivances 
^v  1^  ..t,  In  use  at  different  perimls  for  this  purpose.  If  the  itnmediate  plan 
U'  I  which  I  certainly  ]>refer.  we  have  in  the  Aveling  syringe  all  that 

cui(  ....  .it..-..ro(i.  It  id  a  simple  india-rubber  tube,  with  a  bulb  in  the  middle, 
without  vaives.  At  each  end  of  the  rubi>er  tube  is  a  stopcock,  into  wliicb 
H  fitted  a  silver  tube,  one  rotuid  and  blunt-pointed,  the  other  sharp  and  bev- 
•Ilcd;  a  tfcalpol,  thumb  lancet,  and  pair  of  forceps  make  up  the  complement 
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of  insfniraentfl.  Whon  thp  Apparatus  is  to  be  uned,  the  motnllic  tubes  mast 
be  dctachc'd  i'mm  tljo  nihhi'?*  purl  of  the  ayinn^e,  iind  the*  latlor  ilivipptHJ  into 
a  bii8iu  of  tepid  water  uud  lilled  with  llio  liquid.  tii*Ht  scjueezin^  ibt*  bulb,  to 
expel  all  iiir.  and  then  alli)wint^  it  to  draw  in  the  water,  after  which  iho 
etopeock.s  niunt  be  closed,  in  anler  to  prevent  its  escape.  The  patient  hIuhiUI 
bo  bntut^ht  I"  the  side  of  the  bed.  and  the  rnont  proruiiient  vein  ai  ihi*  bend 
of  the  jUMii  laid  bare  by  raising  a  dnplitature  of  nkin,  transtixinij  and  dividing 
it  with  the  sharp-pointed  l>iHtourv,  The  vein  i»  next  /^rasped  with  the  fi»r- 
ccp8.  incised,  ami  ihe  oblirpie-pointeci  lube,  previouKly  tilled  with  water,  in- 
serted, ite  point  beini^  directed  upward:*  or  towards  the  body,  and  pveii  in 
charge  to  an  H.sHislanl  (A,  F\i^.  'M2).  who  holds  it  in  place  by  neiKing  it  be- 
tween the  thiiml)  and  Hngers.  The  blood-donor  Hhould  now  tjike  his  seat  at 
the  bedside  of  the  [)atient,  with  hiH  arm  nearly  parallel  with  thai  of  the 
latter,  and.  an  oljlique  openin;^  having  boon  made  into  the  median  ec]>balic 
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AT»llog'i  mpptrmtn*  lotroduced  Into  tiia  aniip  or  the  reripivni  koct  donor. 


or  basilic  vein,  aa  in  venesection,  the  round-pointed  tube,  likewise  filled  with 
tepid  water,  uiuhI  be  inttv>du(  ed  'n^\o  the  ve»**el,  with  the  jiuint  directed  down- 
wards or  towanls  the  bund,  and  held  in  situ  by  another  a.HwiKtant  (B).  The 
tube  should  next  be  connected  with  the  apjiaralus,  the  stopcocks  opened, 
and  the  trannfuHion  begun.  Thin  Hhould  be  hIow,  and  ih  effected  by  the  oper- 
at*)r  pre8«4ing  together  the  nidew  of  the  tube  next  to  the  bhxxi-donor  with  (he 
thumb  and  tiuger  of  oue  hand,  while  with  the  other  he  compresHea  the  bulb 
of  the  syringe  (0).  by  which  the  blimd  (about  two  dnichnis)  \»  foived  into 
the  vein  of  the  patient.  The  hand  (I>)  tnust  be  next  changed  over,  gi-anp- 
ing  the  india-rubber  tube  on  the  side  of  the  patient,  releasing  the  bulb  from 
pressui*e,  by  the  expansion  of  which  the  blood  is  drawn  in  frtun  the  donor, 
when  the  pressure  i»  agjiin  applied  Ut  the  tulns  on  the  side  of  the  latt^^r  and 
the  bulb  a  sec^ind  time  compressed.  By  these  alternate  manipulations,  four 
or  five  ounces  of  blood  can  be  tniusforrod  from  one  to  the  other.  Great  care 
niUBt  be  taken  thi*oughout  the  whole  proceduiv  that  no  air  is  alhnved  to  enter 
the  circulation,  since  t»lherwise  the  life  of  ibe  |Mi!iont  would  bo  jeopardized. 
If  the  mediate  plan  be  adopted,  the  apparatus  of  i>r.  Allen,  as  mo<iitied  by 
Drs.  Morton*  and  Hunter,  wdl  answer  the  purjiose  best.  This  consists  of  a 
German-silver  vussel.  the  inleri«»r  of  which  i^  hopper-shnped,  wide  above  and 
narrow  below,  provided  with  a  Vi^ry  tii»e  4'onical  wire  strainer,  and  baviuga 
surrounding  bol-waler  dnmiber  to  maintain  (he  blixwlat  the  proper  temiKM^a- 
ture,  to  indicate  which  a  thernionieter  is  secured  to  the  outside  of  tlie  vessel. 
The  syringe  used  to  inject  the  blood  tft  of  gloas,  having  a  capacity  of  four 

*  Tbo  difTorooee  bvtwoon  the  MortuD  uid  the  UuDt«r  a|i|>ftratua  it  in  the  attaehmviit  of  »  w'm 
■tntinw  Id  tlic  lattrr. 
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A  flexible  tube  is  Atted  to  the  nosKle  of  the  Bvringe,  and  to  this  is 
^ttaohcd  a  blunt  caniilu,  which  ran  bo  (lisconnecled  at  ploawure.  For  the 
parpoeo  of  deHbriautioii,  u  fine  wire  brush  is  om])loyed.  (Fig.  :i4H.) 

In  trni»*fcfup»i<in  by  this  iiistruraeut,  or  by  the  mciiiute  jilan,  a  veiu  is  unpov- 
erod  at  the  bend  of  the  arm  or  above  the  inner  auklc  of  tlie  patient,  and  the 
canala  is  inserted  into  its  canal  and  sei-ured  by  a  li/a^titure.  The  mo§t  satift- 
fiictory  way  oi'  doing  thin  is  to  make  an  oblique  incision  over  the  vessel,  and, 
eareftiUy  isohiting  it  from  ita  surrounding  connections,  Lil\  it  upou  u  diractor. 
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tt»  aitMMtua  fur  ImntfuvltiD :  n.  Ui«  |ilw)d-rai-fHTttr;  fc,  wire  atimlnar;  «,  Ibi'nunmpCn'; 
fur  InirDdndriK  hot  WHtx^r  loto  uie  w&trr<bamb«r ;  r,  iyrlngc,  with  ita  i»calv  m«rktMl  In 
MM ;  /,  wire  bnufa. 
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An  a»i««iHtant  should  now  plaeo  a  finger  over  the  vessel  below,  so  as  to  inter- 
nipt  the  blo<»d-current.  while  the  ojterator  makes  a  small  transverse  opening 
in  Us  walls,  and  immediately  introduces  Xhe  canida.  Thi«  pi'eliminary  measure 
bfingc*>mplete<l,  the  next  step  is  to  open  the  vein  of  the  blood-donv»rand  allow 
the  stream  to  flow  into  the  wire  stniinor,  where  it  is  to  be  whipped  with  the 
metallic  brush,  in  order  to  separate  thu  fibrin.  The  corpuscles  and  serum  pass 
through  into  the  tin  cup  below,  where  they  are  preserved  at  the  proper  tem- 
perature by  the  hot  water  previously*- introduced  into  the  water-chamber.  The 
strainer  is  now  removed,  and  the  syringe,  well  warmed,  is  charged  with  the 
dvfibrinated  blood.  The  piston  is  forced  down  sutlicientU'  to  e.xpel  all  air  and 
fill  the  tube,  atter  which  it  is  fitted  to  the  pipe  in  the  vein,  and  the  blood 
ftlowly  injected  into  the  system  of  the  patient,  the  aiutniut  necessary  varying 
from  thrve  to  ten  ounces.  A  rigor  is  often  experienced  immediately  after  the 
Iranslbsion.  but  this  in  a  short  time  passes  over.  In  some  cases  syncope  10 
threatened,  but  the  tendency  to  that  condition  quickly  vanishes.  If  the  case 
\\VA  Iwen  judiciimsly  selected,  and  the  o|)eralii>n  dexterously  executed,  the 
improvement  in  tbe  patient's  condition  will  soon  become  apparent.  The 
'loss  lips  a^isume  a  better  color,  the  jmLse  becomes  fuller,  and  there  is  a 
■ionsneifls  of  returning  strtMigth.  The  kucccss  realized  by  Allen,  Morton,* 
and  Hunter  in  transfusion  entittes  the  subject  to  tbe  seriouB  attention  of  tbe 
jmjfes»i4>n. 
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R^moral  of  Foreign  Bodies  from  Wotmds. — The  removal  of  an3'thing  extra- 
Mooa  to  a  wound  is  the  second  iuclicatiou.  There  are  exceptional  cases  in 
^llich  this  becomes  the  tirst  indication,  &s  where  a  dagger,  a  pin,  or  pointed 
Mipiof  gla.ss  are  found  projecting  from  the  divided  tissues  upon  douching 
Sivimod  or  throwing  a  stream  of  water  upon  it  from  the  noKzle  of  a  syringe. 
Tbereare,  however,  matters  of  another  kino,  whicl),  though  not  usually  oonsid- 
MWd  in  this  Connection,  are  the  most  truly  foreign  of  all.  and  demand  imme- 
4iate  attention.  These  are  microscopic  organisms,  which,  floating  in  the 
ami  udherinij  to  all  surrounding  objects,  come  into  contact  with   the 

[*  Moftoa  un  Ttmoifaiiua.  Aroericftn  Jourii»l  of  the  &1edio«l  8«iiinees,  N«w  SerlM^  1874,  p.  111. 
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wound,  and  are  the  chief  factow  in  all  the  mischief  which  follows  its  in- 
fliction. To  flBHtroy  those  Iracturia  (IctuaridH  the  use  of  germicidal  a^entu, 
wtiich  are  to  bo  t-niployed  fpoin  the  very  commencement  to  the  end  of  the 
dixjsMng.  The  bunt  l<»tinu  fur  this  purpv^se  is  the  bichloride  of  mercury  (one 
to  <>nu  ihuiimuul).  If  this  be  not  obiiiiiiubie  at  the  time,  hot  water  which 
has  been  previously  well  boiled  may  be  substituted.  This  will  answer  for 
the  removal  ul'  fra^nienlH  of  sand,  dirt,  orciols  of  blood.  Substances  which 
are  Ibund  embeildt'd  in  the  tipwiies  of  the  wound  can  best  he  extracted 
by  the  fingers  of  the  surgeon  or  by  dressing  forceps.    (Fig.  244.)     That 

Fxu.  244. 


DnariOK  forcfju. 

neither  may  convey  septic  matter  into  the  wound,  (ho  hands  should  be  effects 
ually  cleansed  by  scrnhbing  ihcni  with  soap  and  water,  then  washing  them 
in  alcohol  and  atYerwards  in  the  bichloride  solution,  and  the  forceps  should 
be  subjected  to  a  bath  of  carbolized  water  (one  to  twenty). 

DrnitHKje. — Not  only  is  it  necessary  to  rer»der  a  wound  aseptic,  it  is  equally 
important  to  maintain  it  in  the  same  condition.  It  is  the  accumulation  of 
the  bloody  Heruiii,  which  (iccurs  in  all  wounds  during  the  firsr  thirty-six  or 
forty-eight  hours,  that  creates  mischief,  by  giving  rise  \o  distention,  intlani- 
niation,  supjiuratioii,  aiul  oIlLen  septic  poisuning.  The  free  I'enutval  of  ihin 
is  a  prime  necessity,  and  can  Ite  properly  et^'eeted  only  by  what  are  termed 
drainage  appliances.  Two  plans  aiv  adopted  to  accomplish  the  purpf^e. — 
one  by  meant!  of  tubes,  and  the  other  by  cnpillary  attraction.  The  materials 
employed  as  tubes  aiv  rub- 
ber, btine.  and  glass.  The  red  Fi«.  24ft. 
and  I  ho  dark  rubber  are  to 
he  preferred,  having  ditl'erent 
diameters, — from  <»ne-eighih 
to  three-eighths  of  an  inch. — 
and  having  numerous  holes 
cut  or  punched  into  them  at 
short    inter%'als.    (Fig.  245.) 

These  lubes  should  be  placed  v  wk^       j^  '£    t 

in  a  bath  of  earbolicaeidsolu-  ^^!Tmm1/    lli 

tioa  (one  to  twenty)  before 
being  used.     They  must  ex- 
tend the  entire  length  of  the  Rubber dniiuc>4«b«. 
Wound,  and  be  cutotf  nearly 
on  a  level  with  the  surface  of  the  skin  at  each  end.  atid.  to  prevent  their 
slipping  in.  a  safety-pin  may  bo  jiassed  through  each  extremity.  (Fig.  246.) 

The   hone   liraiutitft-tube   is   made  by 
Flo.  246.  decaleifying  chicken-   or  turki-y-bonee 

IV,       ,  (  in  a  weak  solutitiu  of  hydrocliI»»rie  arid, 

u  -j^\  ^i      ■'  /^       ""^  keeping  them  in  lurjicntine  or  oil 
■^  of  juniptir  until  used.     They  have  never 

prove<l  satisfactivry  in  my  hands,  in  con- 
setpaence  of  their  liability  to  ('t)lla|)se» 
thus  obstructing  the  canal.    Bone  drain- 
\     X     ^^OlH       age-tubes  aiX"  not  removed  when  inlro- 
N  V       duced  into  a  wound.  t»ut  are  absorbed. 

Glos»  itniindfjf-tubfit  are  cylinders  of 
glass,  having  a  shoulder  at  one  end  bv 
They  are  much  employed  in  ahdomi* 
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which  they  are  secured  in  position. 
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nal  Mir^rj*,  and  wiih  i\\M  ijfcaleBt  advanta^^.     Their  officienoy  is  rniioh  in- 

CTemiM)d  by  piWHinir  down  tnc*  canal  of  the  tube  a  piece  of  abt<orbcnt.  cotlon 

,twi«lvd  iuto  a  cord.     The  Iu(Um*ucih  ai*  u  oa|»illarv  drain,  and  whon  wiliu-aiod 

[i  Iw  ivmovod  and  i!w  |iUkv  HUp|tiied  l>y  auotbor  curd. 

f^ntiifitry  drains  arc  inadL*  of  hoitH'-hair  and  calt;ut.  The  lioi-wc-hair  is  pre- 
p»rcil  bv  thon»nph  washing,  fii-nt  in  soap  and  water,  alterwurds  in  dilute  alco- 
ntil.  anif  finally  by  f*i>akini;  tor  iwHne  time  ill  boiling  water.  Atter  bein^  tbiiH 
PBOdered  free  tmni  all  or^janic  nialieis,  it  nuisi  be  kept  in  a  solution  of 
carixdic  acid  (one  to  twenty). 

<*at^it  l>elMre  beinrr  used  requireB,  like  the  horse-liair,  to  be  placed  in  a 

^lijtion  of  carbolic  acid  (one  to  twenty).     In  ut*in^  tlie  horso-hair  us  dniius.  a 
lundle  of  the  hairs,  eighteen  or  twentv  in  number,  in  Kecured  at  the  middle 
by  nK-nns*  of  a  thread  of  catgut.     The  latter 

is  ps«»ed  through  the  eye  of  a  needle,  whicli  Fjq.  247. 

•pr\'es.  by  fienetrating  tlic  up|>er  part  of 
QOO  of  the  rtaps,  to  draw  the  skein  into  the 
lijjhcst  portion  of  the  wound.  The  threads 
''■r*  next  riepamte*!  into  two  or  three  fasci- 
culi, and  bnmght  out  of  the  middle  and  the 
extremities  of  the  wound.  (Fig.  247.)  When 
cmtifut  i»  used  the  threads  should  he  small, 
and  can  be  dii*poHed  of  in  the  wime  manner 
AM  the  horse-hair.     The  catgut   threads  are  Bonv-tiairoreMffinitmnf appiM. 

»l>#orl»e<l,  and  do  not  require  l<»  bo  nnnovod. 
Hit*  home-hair  can  be  remove<l  by  inHtalrnentH,  a  few  haira  at  a  time. 

Wound**  which  do  not  extend  below  I  lie  deep  fascia  are  rendered  aseptic, 
and  r\.'t|uire  neither  tubular  nor  capillary  drains. 

The  Approximation  of  Wounds. — The  retnietion  or  gaping  of  divided  parts 
ift  due  to  the  elasticity  of  the  tiwsue.H.  contraction  of  muscles,  direction  ot'tho 
wound,  and  piniition.  Parts  that  are  compactly  bound  together,  like  those  of 
llie  M'alp  or  face,  do  not  retract  much,  white  in  tlione  in  which  the  anatomical 
coiuiHjDentj^  are  morv  Iof>flely  united,  as  the  skin  in  front  of  the  chosi,  arm.  or 
Ihign.  (be  jiepanitinn  is  very  marked.  A  pan  closely  attached  to  an  under- 
lyiikg  muscle — particularly  when  the  latter  is  severed — will,  when  wounde<i, 
mraet  very  much,  and  if  the  muscle  be  a  cutaneous  one.  like  the  platysma 
mvfiides.  the  edges  of  the  skin  will  be  inverted.  When  the  direction  of  the 
wouitd  is  transverse  to  the  course  of  the  muscles,  tlie  gaping  will  be  much 
^nsator  than  when  it  is  parallel.     The  separation  of  a  wound  in  frt.>iit  (»!'  the 

•k,  or  on  the  back  of  the  arm.  will  Ihj  greatly  increased  by  extending  the 
liead  or  flexing  the  arm.  The  bringing  together  of  the  retracted  e<lges.  and 
tH)  retaining  them.  conHtitutes  the  third  indication,  and  is  accomplished  by 
pusitiun,  rollers^  comprtwics,  plasUrs,  and  sutures. 

PosiTio.s. — By  [Kisition  is  meant  such  a  disposition  of  parts  as  will  insure 
their  relaxation:  thus,  in  cut-throat  wounds  bringing  the  chin  towanls  the 
hreast.  or  in  axillary  wounds  api)roximating  the  arm  to  the  Hide,  will  alone 
eflt?cl  I  heir  closure. 

RoLi,ER>i  AND  CoMPREssKs. — Accordiiig  to  old  methodft.  these  are  employed 
ai\eri*ither  an  indirect  or  a  direct  manner.  In  the  former  the}'  serve  to  fiU|>- 
iHirt  other  dressings,  in  the  latter  they  an«  the  chief  means  of  appi*oximation. 
The  preparation  of  a  n)llei*  for  the  latter  purptwe  requires  that  it  shall  be  hmg 
enough  to  pa-^fl  four  or  tive  times  round  the  part,  as.  for  example,  the  log  or 
arm.  and  in  breadth  equal  to  the  length  of  the  wound.  Koll  the  strip  into  a 
ryUnder,  leaving  a  porti«in  of  the  terminal  end  unri*lled.  which  last  is  to  be 
torn  intii  two  or  three  tails  long  eimugh  to  encircle  three-fourths  of  the  limb. 
At  a  pr«q>«r  distance,  neaivr  the  cylinder,  cut  a  number  of  slits  corresnond- 
insr  to  ib»*  tails.  To  make  the  application  of  the  st>-ealled  invaginated  oand- 
i-reases  should  he  placed  ftnnillel  with  the  course  of  the  wound 
c.    ^  s  from  its  sides,  and  as  the  roller  is  brought  roiiud  f^om  the 
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towarda  the  wound  the  tails  are  paAsed  through  ih^' 
5  ends  of  the  roller  are  dniivn  in  oppotfiU^  dircctiuiih 
the  eil^es  of  the  wound  arc  forcvd 
together,  and  so  nmintuinod  by 
siiwoHsive  i-ireiilar  turns  of  ihe 
cylindricnl  part  (ji  the  handugo 
If  this  Is  ust'd  in  ii  wound  iji'  an 
extremity,  it  sh<»uld  bo  proccdod 
by  the  applioatiun  of  a  spiral  re- 
versed bandage,  carried  frr»m  tho 
finders  or  toen  to  the  svmH  of  Id- 
jury,  to  prevent  8tranf!:uIatioQ  by 
the  invaginatcd  ixdlor. 

Plasteus. — vSince  the  introduc- 
tion of  antiaeplie  niethodrt  in  the 
Irc'titnient  of  wounds,  adbt'ftive 
planter  is  rarely  uned.  When  it 
iH  to  he  employed  for  ftonie  time, 
I  niueh  prefer  the  old  emplastrum 
ucihii'sivuux.  The  planter  can  bo 
rendered  asejilic  by  dniwini^  the 
Htrij)  through  a  warm  snlution  of 
carbolic  acid  {one  to  twenty,  or  one  to  forty ),  This  plaster  is  made  by  boiling 
together  litharge  and  olive  oil,  to  which  is  added  eonie  resin,  and  sometimes 
a  little  8i>ap,  the  latter  rendering  it  lesn  liabk*  tu  eniek  and  scale  otf  iu  cold 
weather.  Tho  mixture  is  spread  upon  munlin,  is  covered  Avilh  tissue-paiwr, 
and  made  into  rolls.  For  use  it  should  be  cut,  with  a  pair  of  scissor**,  into 
strips  fVom  three-eighths  of  an  inch  to  one  inch  in  width,  and  fi^om  one  inch 
to  twelve  inches  in  length,  according  to  the  extent  of  the  wound  to  be  closed. 
The  plaster  should  he  cut  lengthwise  of  the  cloth  rather  than  ti*ansversely. 
to  prevent  streteliing  of  tho  strips,  an  assistanl  holding  one  end,  while  the 
surgeon  or  dresser.  holiJing  tho  other,  uses  the  scissors  as  a  knife,  by  pushing 
forward  tho  sopamted  blades.     (Fig.  249.)     The  part  to  which  the  plastera 


Tliii  uulliug  ur  ibVft^iDutvl  IxuiJiifce  appliod  to  a  lungltudlDAl 
wound  u(  tUt  M1U. 


Fiu.  249. 


OotMng  ndbmlTe  itrliia. 


are  applied  must  be  divested  of  all  hair,  and  then  thoroughly  cleansed  with 
soap  and  water,  both  to  save  the  patient  pain  in  their  removal  and  t<i  insure 
their  tirni  adhesion.  In  their  a])p]ieation,  the  strips  should  be  well  warmed 
by  placing  the  unsproad  surface  over  a  vessel,  sucli  as  a  bottle  or  tin  coffoo- 
pot,  containing  boiling  water ;  or,  when  these  are  not  aecessiblG,  over  a  fttore- 
pipe  or  a  gaj»-light,  or  befoiH)  an  open  fire;  or.  if  these  are  not  avaiUible.  by 
rapidly  passing  a  sponge  moistened  with  chloroform  over  ti»e  plaster.    When 
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lUnnoTiDg  wDiBtlro  iCrip. 


iently  soUened,  an  ecil  ot*  tho  plaHt^r  should  be  made  &8t  to  one  side  of 
the  wouna,  the  ediren  of  which,  heing  brouiiht  closely  together  by  the  fingert* 
of  ihe  liurgeon.  ain;  ihun  retained  by  oarryinir  the  Htrip  aen^ss  and  making  it 
o^Mire  to  the  o|i|KMito  side.  The  tii-st  strip  should  be  ap])lied  across  the 
middle  of  the  wound  and  an  interval  of  halt'  an  inch  ulluwud  between  each, 
for  the  purptMte  ot'  di*aina^.  When  applied  to  u  wound  of  tho  extreiniliea 
the  pla»tt*rv  should  not  extend  more  than  two-lhiixln  aixiund  the  part.  The 
jieriivl  for  their  removal  will  depend  on  circuuiHtances.  So  long  as  they 
maintain  their  connection  with  the  part,  and  the  apposition  of  the  wound  la 
l^ood.  without  any  evidence  of  the  accumulalioii  of  pun  or  blood,  they  should 

■     not  be  disturbed,  but  otdy  cleanso<i  bj*  pnissing  lightly  over  tho  surface  a  aot\ 

I     sponge  moistened  with  tepid  cjir- 

H     boliyA'd  uaier.      1  am  sure  there  in 

^L    loo  much  meddling  with  wounds, 

^Lipo  much  aitxiety  to  renew  dress- 

^V^fil^.  by  which  the  quiet  and  iv- 
pi»e  HO  neeeKuary  to  the  work  of 
healing  are  disturbed.  When  the 
rvtiioval  of  plasters  beconies  neces- 
•ary.  they  nuould  be  detached  with 
great  care;  not  by  lit>inj;  one  end 
and  dragging  it  acrt^ss  the  wound 
li>  the  opposite  side,  by  which  the 
cm  may  again  be  opened,  but  by 
raisintr  both  eudsai  the  same  tirae 
tfiit  dL'taching  la^^t  that  part  which 
licn»ertiss  tin*  approximated  edges. 
(Fig.  250.)  It  is  a  judicious  pi-o- 
cautioh,  in  order  U»  avoid  the  risk 

of  «undering  tho  delicate  union,  to  apply  a  fresh  strip  over  the  plaoo  of  each 
ptK'  renioved  bcfotv  another  is  i*aised.  ffreat  gentleness  and  care  are  neces- 
■  in  cleansing  a  woutid  during  the  pi'ocess  of  di*essing.  Tho  discharges 
best  got  rid  of  by  showering. — that  is,  by  stpieeKitig  water  medicated  with 
the  bichloride  of  one  !o  f»ne  llinUHaiid  solution,  carbolic  acid,  or  j>crmanganate 
of  potash,  from  a  sponge  held  a  short  distance  above  the  fuirts.  and  pressing 
out  with  the  Hngei*s  or  the  sponge  any  accumulations  that  may  be  prcHent, 
If  this  precaution  is  neglected,  the  union  nnll  be  not  only  retarded  but  alfio 
complicutcHl,  exposing  tho  patient  to  abscesses,  er\'sipolas,  or  sinuses. 

/fi/Wwr  planter  has  one  advantage  over  the  ordinary  em]>la8trum  adhtesivum, 
a?i  it  adheres  without  being  warmed.  When  c(»ntinued  too  long,  (»r  when  re- 
applied a  number  of  times,  it  will  macerate  the  skin  and  cause  troublesome 
cxeoriations.  This  may  be  preventci  in  some  <legree  by  perforating  the  strip 
with  numerous  pin  holes  before  applying  it  to  the  skin.  The  plaster  should 
be  dniwn  ihwiugh  warm  carbolatod  water  before  being  applied. 

hhthiifiroUti  plaster. — This  plit^ter  is  made  by  applying  to  silk  a  solution  of 
bin^lafM^  in  spirits  of  wine.  The  addition  of  a  little  glycerin  makes  it  more 
,|nUi  and  manageable.  It  is  applied  by  cutting  strips  and  moistening  the 
IJbaiad  surface  with  a  damp  sponge.  In  every  other  respect  the  same  details 
aro  to  \hs  obften'ed  us  in  the  use  of  the  adhesive  )>lasier. 

Voliodion. — This  agent,  introduced  as  a  surgical  dressing  by  Dr.  Maynard, 

nf  Bo»t-on,  consists  of  a  solution  of  gun-cotton  in  ether  and   alcohol,  and 

should  be  kept  in  glass-stoppered  bottles.    It  is  best  employed  after  the  plan 

of  the  late  I)r.   Paul  B.  Goddurd.  by  cutting  strips  of  soft  silk  gauxe  and 

hiiiiT  them  tirst  to  one  side  of  the  wound  by  bru.ihing  the  collodion  over 

with  a  camer.-^-hair  brush.     In  a  short  time — which  may  be  shortened 

Mowinir  upon   them — the  ether  evaitorates.  leaving  a  thin   tilm.  which 

^e^  the  strips  to  the  surface,  after  which  the  w<>und  is  drawn  together,  and 

«  held  by  bringing  the  other  ends  of  the  strips  acn>sa  and  uniting  them  to 

the  iippioiiito  side.    The  liquid  should  not  bu  allowed  to  touch  the  raw  surface, 
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06  it  acfrt  the  part  of  an  irritant.  This  dressing  is  not  acted  on  hy  nioiatui 
Ai'lor  the  approximatinn  Iho  wound  inny  he  soaleci  up  tWnn  fhe  air  hv  bni; 
in^  the  oullodion  t'lvcly  overall,  t'olloilion  in  8omctinie9  unxed  with  tanni 
(RichardHuiih  "  styptic  coil  oid").  Where  there  Is  an  oozing  of  blooil  it  lav 
coaj^ulution,  and  lornis  a  cruat  or  atiih,  wtiieh  touds  to  exclude  the  air.  Tl 
addition  of  eurbolic  acid,  salicylic  acid,  i>r  bichroiuate  of  pota^li.  with  a  view 
to  their  antiseptic  ertecls,  pj'omisoft  very  little  go(Kl  indeed.  Hr.  Hewsoo  han 
been  in  the  habit  of  using  lead  ribbon  with  collodion  instead  of  gauxe,  par- 
ticularly in  woundH  of  the  Hcalp.  Numerous  hHih  are  ma<h>  in  the  lend  l^i 
Bei*\'e  the  j)nr|xwe  of  the  apertiires  in  the  gauze.  Tiie  collodion  drea.sing 
can  be  removed  by  moistening  with  alcohol. 

Court-plaster. — Thin  plaster  is  prepared  by  brushing  over  silk  a  solution 
isinglass  and  gum  beti/.otn  in  8[tirit8  of  wine,  ami  then  giving  a  coating 
Chian  turpentine.     A  better  variety,  one  lenr*  irritating.  i8  that   made  Irom 
dissolved  ctwutchouc  applied  to  nilk.     This  is  applied  by  moistening  the  sm 
face  with  warm  water,  and  is  well  suited  to  slight  wounds  of  a  sujwi'tici 
nature. 

.S'A'f/i  phister^. — These  are  made  from  the  intestine  of  the  sheep  or  the  peiv 
toneuni  of  the  bnllocU,  and  have  n  veiy  limited  use.  They  answer  well  for 
closing  the  lidn  of  the  eye  atlor  the  operarioti  for  catanict,  or  for  covering 
excoriated  surfaces.  To  rentier  their  application  practicable,  the  iJrv  »kin 
must  be  tirsi  laid  in  positiim  and  then  bruslied  over  with  a  wet  C4Uiiel  fl-hr'~ 
brush. 

Si'TUREs. — The  sutures  in  comiiion  u^e  are  five  in  immber, — the  interrupt 
the  eontinued^  the  twisted,  the  qitiUfd.  and  the  hntton  or  tela  ring  %\\XVLr^.  Tl 
depth  to  which  they  should  be  in-^erted  rnusl  he  determined  by  ti»e  depth 
the  wound.  If  very  supertiiijti.  they  should  be  only  Ihmugh  the  skin;  if 
deeper,  well  info  the  Hubcntnneous  tissue:  the  ohjoct  being  in  all  cases  to 
bring  into  close  apposition  the  entire  thickness  or  depth  of  the  wound,  and 
to  prevent  gaping.  The  grcMlest  care  should  hn  ohservtMi  to  have  the  raw 
edges  accui-alely  abutted  and  free  from  invi-rsiori  or  oversion.  All  interspace* 
permit  oozing  and  the  oolliM-lioii  of  purulent  matters.  Their  distance  of 
entnince  and  exit  fn>m  (he  niargiiiH  of  the  wound  should  be  th>m  one-eighth 
to  three-eighths  of  lui  ini-fi.  though  hometimes,  as  in  the  treatment  of  lacera- 
tions of  the  female  ]K'rineum,  it  is  required  to  excei*d  one  inch.  In  thei 
inaertion  they  should  he  carried  from  without  inwiirds  through  one  si 
across  the  wound,  and  fnjm  within  uutwurds  through  the  opposite  side. 
The  interrupted  suture  is  the  one  most  genendly  employc<l,and  requires 

its  n]>plication   a    needle,  straig 
Flo.  251.  or   cur\ed.  and    a   thread  of  sil 

catgtit.  silk-worm  gut,  silver^  ironr 
Iea<i.  or  hoi-se-hair.  In  my  experi- 
ence, (he  moHt  imperfect  instni- 
ment  made  by  American  surgical 
cullers  is  this  needle.  Whatever 
be  its  j'orm.  except  for  needles  used 
in  suturing  intestinal  wounds,  the 
cutting  end  should  he  triangular  in 
shape,  should  extend  but  a  short 
distance  back  IVom  (he  ]>oint,  and 
whould  never  exceed  in  its  trans- 
verse 4liameter  thai  of  the  shank 
or  thread  extremity  of  the  insirii- 
ment.  The  eye  should  be  as  lari 
as  possible,  well  rounded,  so  us  not  to  cut  the  thread,  and.  when  wire  is  in 
countersunk,  so  that  the  thread  will  not  project  ubovo  the  common  fturfa( 
thus  removing  one  great  obstacle  to  its  easy  ]ia*<sage.  ( Fig.  261.)  There 
ure  modilioations  of  the  needle  sniteii  to  sjiecial  o|M'i*ation8.  which  will  bo 
treated  of  in  their  appropriate  places.     A  needle  after  being  used  should 
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bepsmed  through  the  flame  of  a  lamp  and  wiiahed  in  carbolic  acid  wator, 

k  precaution  too  often  overlooked,  and  the  neglect  of  which  may  make  it  the 

bcftrvr  of  inteclioii.     The  iritruduetion  of  llie  HrBt  euture  is  uBUulIy  arn»tt8 

tho  tniJiilt.'  of  a  wound,  unless  there  ai*o  pri»je<*iintr  pointit  or  angles,  whon 

11  will  bc»  ])r*»>pt»r  to  connect  thes^e  tii*wt,  that  correnpund- 

etH-e  1)1'  ilie  marijin*  may  l>e  insured,  though  an  e<ptally 

fttrumte  iidjuntmont  can  he  ohtaincd  by  the  surgeon  and 

hi^ari^^laut  sewing  from  the  ends  towards  th*j  middle 

At  the  *aine  lime.     After  its  insertion,  each  thread  is  out 

utr  at  a  convenient  length,  arnl  the  piiK-ess  is  repeated 

U[iiil  ft  sufficient  number  are  in  ]tlace.  leaving,  as  in  the 

»(ipli{*atii»n  iif  adliesive  plaster,  proper  intervals  betwoon 

for  ilraiiittge.     Oniinarily  each  suture  is  secured  :is  it 

i%  ihsorted.  observing  to  bring  the  edges  ac-curatcly  in 

contact,  but  not  so  tightly  as  to  pucker  and   produce 

itmn^ltttion.     The  knot  may  be  either  a  douJile  reef 

or  kiw.  the    latter   admitting  of   being    tightened,   if 

nt'ce'wary.  and  nliould  always  be  nnide  at  tlie  point  of 

entraiK't*  or  of  exit, — never  over  the  line  of  apjirox'ima- 

l»*)ti.    (Fig.  252.)      The   wire  thread   is   made   fast   by 

RJiiiply  I  wirtting  the  ends  about  each  other,  or  b^'  pasaiug 

thorn  tbrough   a   perfonited  shot  (Fig.  253)  and  com- 

prvwing  the  latter  by  »  i>air  of  strong  forceps.    (Fig.  254,)    This  tthot-elamp 

wwell  Huiitil  to  secuiv  tne  hair  thread. 

Tiu*  tiuu*  fur  the  removal  of  ?*utuix>s.  save  in  exceptional  canes,  is  usually 
from  the  third  to  the  fourth  day  :  after  this  they  become  sources  of  irrita- 
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ikm.  The  metalhc  thread  may.  if  it  is  deemed  necessary,  romnin  longer. 
w  it  generally  exoitve  less  iuHammatory  disturbance  in  the  tissues,  and 
indeed  'i»  found  so  superior  to  the  olii  silk  thread  suture  as  in  most  in- 
KUiices  t*»  have  displace<i  it.  Tliere  are.  however,  loenlitios,  as,  for  ox- 
»mpl«.  Ihe  eyelids,  in  which  the  parts  are  so  delicate  and  extensible  that 
the  a|)|>osiiion  \»  made  more  satigfactorily  by  silk. 
In  removing  the  metallic  thread  i)ro|)erly,  groat 
skill  is  re<piiivd.  It  should  be  out  on  one  side  and 
the  hrHik-like  end  straigbtened,  aflor  which,  the 
twist  being  sci/.od  by  the  forceps  and  the  blade 
of  the  scissors  placed  against  the  inside  of  the  un- 
divided end,  it  is  made  to  revolve  about  the  latter 
as  it  is  withdniwn. 

The  rontinwd  svturr. — Tbi.s  is  not  oflen  resortod 
It  19  called  the  glover's  suture.     It  is  apnlieil  in  two  ways. — over  and 
over  itiagtmally  (Fig.  255),  and  tWm  side  to  side  without  crossing  over  the 
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wound  ( Fip.  256).    By  the  last  method*  if  a  loose  loop  be  allowed  on  each  6i< 
an  iiiterruptod  suture  may  be  quiekly  made  liy  (Iividin;j;  the  loopn  (a^  iT»  Ki 
257).     The  uninterrupted  or  coutitmous  suture  has  been  u?ed  in  inteHlinj 
wounds. 

rio.  256,  Fio.  2&7 


From  dde  lo  ildo. 
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The  tipisted  suture  is  used  in  cases  where  if  is  desirable  to  bring  dividi 
surfaces  into  firm  contact  in  order  to  pi*event  bleeding.  It  is  generally  w 
in  the  treatment  of  hare-lip.  To  make  this  Hutnre.  it  is  necessary  to  provide 
needles  or  ])ins,  thread,  and  a  pair  of  cutting  pliera.  Some  use  the  ordinary 
sewing-needle,  surmounting  it  with  a  ghins  head;  others  use  the  coninion 
insect-pin;  and  othei*s.  again,  a  silver  pin  with  a  steel  point,  which  can  he 
disengaged  ai\cv  the  former  is  in  place.  None  of  these  is  free  from  ob- 
jection. I  have  long  employed  a  very  slender  and  linely-pointed  steel  pin 
of  considerable  length  sunnonnted  with  a  '" 

large  glass  or  wax  head.  (  Fig.  258.)     Such  ^^°'  ^^• 

a  pin  is  niaiuiged  with  certainty,  and  passeH     ^j 

through   tlie  tissues  with   scarcely  any  I'c-  riu  funwuiod  »atunf. 

Bistaiu:c,  ciiabliug  us  to  dispense  entirely 
with  needk^  or  pin-holders,      Professor  Gross  is  partial  to  a  fine  gold  pij 
©specially  in  wounds  nf  the  fauu,  wheiv  it  is  deairahle  to  prevent  a  scar. 

In  ajiplying  this  suture,  the  pins,  after  being  ]»hiced  in  a  lotion  of  carboli 
acid  (one  to  twenty),  should  bf  passed  obli<iU('lv  thningli  ihe  sides  of  the 
wound  ;  on  one  side  tVx^m  without  inwards,  and  on  the  opposite  iVfun  within  out- 
wards, the  onlrauco  and  exit  beiug  from  one-(juur1er  to  half  an  ineh  ilistjinl 

i'ruin  the  edges.  The  distance  between  the  pins 
muwl  he  determined  liy  ihe  necessities  of  each  case^ 
and  the  depth  he  sufiicienily  great  to  pn.ss  below 
the  vessels  of  the  siilen.  The  pieis  in  place,  waxed 
threads  ure  passed  several  times  uround  each  one, 
ellipticully,  or  often  in  the  form  of  the  tigure  8, 
lind  drawn  with  sutticient  tii-niness  to  bring  in 
contact  tho  surfaces  «)f  the  wound,  nftcr  which 
they  are  ftecun-d  by  a  knot.  (Fig.  25l».)  Some- 
times a  long  thi*ead  is  used,  and  passed  from  pin 
to  pin.  I  am  not  aware  that  ttie  method  pos- 
senses  any  advantages  whatever :  indeed,  1  con- 
sider the  procedure  unsui'gical,  as  it  obstructs  the 
intermediate  s]»aces  and  prevents  drainage.  The 
pliers  (Fig.  260)  ai-u  next  brought  into  requisition, 
the  pointed  extremities  of  the  pins  cut  ott',  and,  lo 
prevent  undue  pressure,  a  ntrip  of  adhesive  plaster 
may  be  passed  beneath  their  extivmiities. 

The  time  for  the  removal  of  the  pins  varied  froi 
thirty  houi's  to  three  days:    \o  etfecl  it.  the  h< 
should  be  gniSjied   with  a  pair  of  ordinary  dre* 
ing  forceps  an<l  gently  rotated  a  few  limes,  after  which  traetion  may  be 
conjoined   to  n>tation.  when    the   pin   readily   iM^comos  disengaged,  leaving 
the  loope  of  threads  in  position,  glued  to  tne  parts  by  the  aecretions,  and 
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where  thoy  may  be  allowed  to  remain  for  a  day  or  two  longer  as  a  uniting 

milium. 

Fto.  360. 
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The  qailied  suture  ie  quite  limited  in  its  npplieiUiou,  beini^  conlinod  for  the 

mosipRrt  to  the  closure  of  laeemtiuns  i»f  tbc  female  perineum;  and  I  think 

that  I  have  pnjved  it  to  by  uiineee^tiary  even  hero.*     It  tuket*  its  name  from 

the  little  oyliiidoi*s  ol'  jila^l^^r.  in  nixe  and  form  ivsembling  the  oi*'linary  ^oose- 

fiuill,  jiInjuI  wbirli  tbo  tbiviid**  were  tied.     To  apply  ibin  suture,  stout  curved 

lu.vilk'H.anued  witb  double  HJlk  tbroadn, 

ttv  |iii!v<od  tbrougb  tbti  8idt*K  of  a  wnuiid, 

from ilir»'t.'-quarteitiof ail  int'li  tonne  intb 

rp'tn  fhtM!'  I'dtcos:  tbo  needle.'*  are  next 

'1  '    from  tbe  free  ends  of  tiie 

"*  '■  in^  Ibeir  loop?*   projecting 

|T  «n&r  distance   from   the  pointH  of  en- 

iniH'e.    Two  pieccH  of  rubber  bougie, 

or  two  rolU  of   adhesive    pbiMter.   aro 

Duxt  placed  in  a  lon^ituditial  direction 

anil  parallel    witb    tbe   course   of   the 

wuuikJ,  one  piece  bein^  carrietl  thn^u^b 

the  l(M)f>3,  tne  other  biid   l>elween  the 

froeemlriof  the  Hutuivs.  (FIjb^.  201.)    Aw 

the  latter  are   licnl  tirmly  around  the 

cylimlers.  the  ed^es  are  not  only  drawn   lopether.  but  also  slightly  everted. 

There  are  other  sutures,  and  in(4trument.«  for  their  introduction,  which  will 

hp  ii(iM?riU*d  in  their  a[>j)ropriate  places. 
Thv  French  surgeons  were  in  the  habit  at  one  time  of  approximating  wounds 

bv  mearnof  iMsrreH-Hnea;  but  tbe^e  are  pmductive  of  more  irritation  than  or- 

diiian' ftuiures,  and  have  little  claim  to  professional  notice  in  this  connection. 

ne  rubber  suture. — This  suture,  the  invention  of  Ri^il, 

^10.  2tt2.  substitutes  for  the  thread  of  the  twisted  suture   litlle 

rings  of  gum-clastic.  (Fig-  262.)     The  difficulty  in  its  u^e 

arises  from  an  inability  to  apply  the  proper  amount  of 

})re88ure.  in  consequence  of  which  pati*^ntH  cimiplain  of  a 

sense  of  coriHlricUon  in  the  parts  upon  which  the  rings  act. 

Relaxation   or    button    mture.  —  There    aro    operation 

wounds  where,  in  consequence  of  the  amount  of  tissue 

removed,  the  e<iij:es  cannot  be  brought  together  without 

gi-eat  tendon,  likely  to  cause  the  rapid  cutting  out  of  the 

interrupted  stitches.    Tt  is  under  thene  circumstances  that 

the  button  suture,  or  suture  of  relaxation,  becomes  prac- 

Oticalde.  To  apply  this  suture,  there  are  required  two  flat 
nieces  of  sheet-lead,  each  having  at  the  middle  two  small 
iioles  a  short  distance  a|Mirt,  and  a  silver  thread  with  a 
needle  at  each  end.  The  two  needles  are  passed  through 
VtiTiiiiui,.  the  two  hole.s  of  oiu*  plate,  then  through  one  of  tbe  flaps 

of  the  wound  wome  distance  from  its  margin,  next  through 
"•mother  flap  at  an  equal  dif*tauce  from  its  border,  and  tinally  through  the 
tKotp«rtur^'«  in  the  other  lea<i  button.  (Fig.  263.)  If  now  the  needles  be 
RQuvvd  IWjm  the  wire,  und  the  two  ends  of  the  latter  bo  drawn  upon  and 
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iwiHted  together,  the  t*^nsion  will  be  taken  off  the  interrupted  BUtorea  which 
aro  aubfiequently  introduccni  for  coaptation. 

Extcrnaf  dressings, — After  the  cloeurc  of 
the  wound,  in  order  to  rondor  the  asepsis 
nun'e  tomplote  it  is  well  to  inject  a  por- 
tion I'f  ihti  hichloride  of  riiorcury  solution 
tlirriu^li  tho  drairmgo-tube,  one  end  of 
\\  hifh  f^liould  be  t^lo-^ed  between  the  thumb 
niid  tiiiiC^'tN  until  the  CHviiy  i.s  slightly  difl- 
teiided.  when  the  fluid  may  bo  nriowe<J  to 
eseiipo.  ihiiH  securing  the  penetration  of  the 
^  r  sohition  into  every  crevice  of  the  divided 
T      tisHueB. 

'i  The  parts  are  now  prejjared   to  recoiro 

I'      the  external  dressing,  con8it*iing  of  a  httlo 
/      iodoform  sprinkled  over  the  line  of  ap])iN.»xi- 
nuUi'H>  and  a  strip  of  proteelive  to  shield 
the  eti^es  ol"  the  wound  irom  the  irritation 
Buitoti  niun.  of    carbolic    acid    or  oorwsive   flublimate. 

Next  in  order  eoiue  the  (wo  conipi'eittkiH  of 
either  the  earholiaed  or  the  sublinuiled  gauze,  each  consisting  of  eigljt  or  ton 
layers,  the  deep  c'>ni])ref^H  to  be  made  wet  in  the  bichloride  solution  and  the 
Buperticial  otie  to  be  npiilied  clry.  The  dre>sin!;  is  to  be  further  (oi'titied  by 
covering  ihe  siirfaee  and  l>nnh'i*s  of  itu*  antiseptic  ]iads  wiih  a  layer  ot'  suh- 
limatrd  cotton,  the  whc*le  to  lie  ^iccured  liy  the  turns  "I"  a  carbolizod  or 
Bulilinittled  roller  handage.  The  diessitig  being  con^pleted.  it  only  remaine 
to  maintaio  the  part  in  a  state  of  perfect  rest. 

Ill  wounds  of  the  extremities,  tne  roller  bandage  must  begin  at  the  hand 
or  fiHtt  and  extend  some  disianco  above  the  seat  of  injury,  so  aa  to  innuro  a 
firm  an<l  uniforml^'-distHbutod  pressure  to  the  muscles  and  blood-vessels,  ns 
well  as  to  obliterate  all  eavilies  nr  recesses  beneath  the  unite*!  parts,  so  that 
thei*e  shall  remain  no  little  pockets  for  the  accninulation  of  l»l(K>d  or  pus. 
This  eannol  In?  too  strongly  insisted  upon,  c<»ntnilling  aH  It  does  muscular 
and  inriatnmatory  action. 

Rftteit'iii  of  tfressirujfi. — In  large  wounds,  as  in  excisions  of  articulations, 
amputalinns,  or  removal  of  the  nmmniary  gland,  a  considerable  amount  of 
blood-stained  serum  may  be  expecte«l  to  follow,  saturating  the  dressings  and 
requiring  their  renewal  after  from  twenty  to  (hirty-eix  hours.  This  discharge 
is  usually  over  during  the  period  mentioned,  so  that  the  second  dressing 
may  be  allowed  to  remain  for  four,  rtve,  or  six  days  without  being  disturbed. 
Frequently  the  indication  for  redrtjssing  will  be  found  in  au  elevation  of 
temperature;  and  on  this  account  the  thermometer  should  be  used  morning 
and  evening.  The  necessity  for  retnoving  the  drainage-tube,  either  in  part 
or  entire,  at  some  time  between  the  fourth  and  sixth  day  constitutos  another 
reason  for  repeating  the  dressing.  The  stitches  can  be  removed  usually  about 
the  sixth  or  seventh  day,  in  wounds  of  the  face  rarely  later  than  the  third 
day.  Should  the  drainage-tube  show  si^rns  of  obstruction,  a  tine,  delicate, 
soft  catheter  nuiv  be  passed  carefully  through  its  canal.  This  is  better  than 
injecting  fluid  tlirough  the  tulw.  as  by  the  latter  procedure  the  flaps  may 
be  detached  and  the  healing  disturbed.  The  same  care  is  to  be  ooserved 
in  redressing  as  at  the  first.  As  MMtn  as  <»ne  ed^e  of  the  ilressing  is  raised, 
the  bichloride  solution  (one  to  one  thousand)  sh<mld  he  allowed  to  flow 
underneath,  thus  douching  or  irrigating  the  wound  and  the  surrounding 
parts  as  suocessivc  portions  of  tlie  compresses  are  removed.  The  fivsh 
dreasing  should  always  be  in  readiness  to  take  the  place  of  the  old  one  before 
the  latter  is  taken  off. 

If  there  has  Ihhmi  no  (riTor  committed  in  carrying  onl.  with  strict  details, 
the  antiseptic  method,  the  wound  may  be  expected  to  heal  without  undtie  in- 
flammation or  suppuration,  and  with  only  vorj'  slight  Burgical  fover     When 
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the  contTury  proves  to  be  the  case,  the  surgoon  on  carefully  reviewing  the 
diiTcrcnt  eta^'s  of  (he  tec'liiuque  will  generally  be  able  lu  reeall  koiuo  hid 
of  'imissiun  or  coirmiit^Bion. 

Alter  the  union  has  taken  place  and  tho  HUture**  are  i*eiiioved.  the  line  of 
cicatrix  requires  nomo  |»?Mteetion  forasliori  time, and  fi»r  ihit*  purpoHoasirip 
ol'  earboli£o<l  or  sublimated  j^auze,  spread  with  a  thin  layor  of  boracie  oinl- 
^Dt.anAwerH  an  excellent  purpose.  Mr.  Cheyue's  formula  for  thm  ointment 
the  fallowing: 

fit    Paralline,  2  pArU; 
Va^'i.'linc,  1  |mrt ; 

Mil,  brid  Mild 
Borftcic  Acid|  1  part. 

Opk?*-  Treatment  or  WonNim. — This  plan  of  treatment  dates  baek  to  the 
be^innin*;  of  iho  present  eenlury.  and  wa?*  bronjifht  prominently  into  notice 
Von  Kern,  a  German  surgeon.    Witli  Hume  nli^lit  modilieationH  it  was  em- 

>yed  by  the  late  Profeasor  Wood,  of  New  York.  Tiie  method  consista  in 
'ly  exfxjsing  the  wound  to  the  air.  the  edges  being  either  allowed  to  lie  in 
wmiuct  without  restraint,  or  retained  by  a  few  loose  stilchot*  (Hun*ow).  As 
ihc  action  of  the  oxygen  td'  the  air  has  been  shown  by  Pasteur  to  be  iiiimical 
tolhc  growthaud  multiplication  of  certain  micro-organianis,  the  open  plan  is 
by  no  meaurt  an  unimp4»r1ani  one.  and  if  compelled  to  choose  between  it 
and  the  old  method  of  treating  wounds  by  occluKion  and  without  drainage^ 
I  should  have  no  hesitation  in  electing  the  former.  I  do  not  believe^  how- 
rvcr,  that,  with  our  pre>»cnt  knowledge  of  antiseptic  dressings,  the  open  mode 
Ik  destined  to  liavtj  any  general  acceptance. 

P?(KiiiATic  ArtPiH.XTioN.— Tliirt  method,  devined  and  praetiKed  by  Maison- 
Dcijvi*  und,  with  a  slight  moditication.  by  (iuerin,  consinted  in  nlipping  over 
part  o|»erate»l  otj,  thigh,  arm,  or  leg.  a  clo»*elv-tittinj^  rubl>er  hood,  the  free 

id  of  which  projecie*!  eiome  diftiance  b«yond  the  slump,  and  communicalii»g 
hy  meauM  of  a  rubber  lube  with  a  large  jar,  the  tube  forming  the  eoimoo- 
rion  by  nieans  id'  a  metal  ciinula  which  paHHc<l  through  the  cork  of  the  jar. 
Through  the  same  cork  ran  a  second  vulcanize<l  nibber  tube,  the  other  ex- 
tremity being  attached  to  an  air-pump.  By  exhausting  the  air  from  the  jar 
from  timo  to  time  the  dischargeH  from  the  wound  flowed  into  the  bottle, 
thus  excluding  the  air  from  the  stump,  and  at  the  same  time  keeping  the 
wonnd  ftec  from  serum  or  other  accumulations.  The  plan  nevergainod  much 
popnlarity.  though  it  was  by  no  moans  devoid  of  a  certain  degree  of  merit. 

CossTiTirriONAL  Treatment. — In  extensive  wounds,  whether  made  by  the 
knife  of  the  surgeon  or  by  accident,  some  degree  of  constitutional  disturbance, 
even  whi-n  ii-eaiod  antiseptically.  will  manifest  itself,  in  the  form  of  drA*  skin, 
incrvaflied  heat.  thirMt.  :ind  nrcelerated  pnlse,  (Vequently  accompanied  with 
beftdaohe  and  high-colored  nrino.  It  may  he  so  slight  as  to  demand  but  little 
attention,  and.  even  wben  well  miirked,  it  disapiKMii-s  in  two  or  three  days. 
It  i»  <^uiir  ftutficient  to  restrict  the  diet  for  that  lime,  allowing  only  toast- 
waler.  barlvy-water,  tapiiwa,  milk,  chicken-water,  or  articles  of  a  similar 
nature,  until  tin;  j)erturnation  is  over|)aHt,  when  the  diet  must  be  of  a  more 
Itenenjus  kind,  liltllo  medicine  will  be  required.  A  few  doses  of  neutral 
mixture,  or  of  s]iirit  nt'  nilre  largely  diluted  with  cold  water,  a  gentle  laxa- 
tive of  Rochelle  salt,  and  an  anoiiyne  as  s<Mm  as  the  skin  becomes  moist  and 
the  pul-«e  lu»r*  t'requent.  will  fultil  every  indication. 

ComplicationB. — From  various  causes,  both  loctal  and  constitutional,  the 
^hng  <»f  a  wound  may  be  interrupted,  or  complicated. 

1  iuff.,i,,mnititn. — The  edges  of  a  wound  may  become  red.  swollen,  sen- 
•i'  discharge  a   sanious   (luid. — ^'onditions  altogether  incompatible 

w.Ui  iM.*Mi(g.  This  may  occur  sliorily  after  the  first  dressing,  or  it  may 
fiet  in  MTveral  days  later,  in  which  case  the  union  is  dissolve^i  and  the  part.s 
exhdrit  a  tendency  to  gajve.  A  diligent  siMirch  should  be  made  to  discover 
the  mrjiK;.     If  the  parta  have  been  irritated  by  motion,  absolute  re^t  must 
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be  en  forced ;  if  some  oftit-ious  inlermiHidler  has  snggeRted  an  improper 
ajjjiliratioii,  it  sltouUI  be  removed  ;  if  the  I'dndilion  is  the  oHVei  of  irri.*gulAr 
ImnitH,  Ji  mi-rrnrial  purge,  f(»ll(>\ved  by  tuiiieH  and  caivi'ully-re^^ulHted  difl. 
should  bo  ordered.  As  a  lofiil  applioalion  nothing  uhhwoi-h  ho  wtdl  as  irriga- 
liori  willi  warm  water.  Laudaimui  and  water.  au|ilifd  by  moistening  cb>lb» 
with  the  li(|ui(],  wjireading  them  over  Ihe  wound,  and  renewing  uh  olten  u^ 
they  bucome  tlry.  also  aets  very  tavorably.  Tlie  ivtaining  roller  in  S'Ueb  easHMi 
Bhouid  never  be  made  very  loose.  Should  the  ix'dness  and  minsibilily  noC 
yield  to  sueh  remedies  after  ildrry-nix  boui*s,  a  few  loeeheH  may  be  ii3«d 
contiguous  to  the  wound.  A  little  biooij  taken  in  this  way  will  otien  rhangi* 
the  wliole  character  of  the  sore  in  a  lew  hours,  as  if  by  magie. 

1'.  Tho  union  of  a  wound  may  bu  d^-layed  by  persistent  suppurafion.  In 
8Uoh  t'ases  tlie  fuilitri^  is  rLderablr  either  to  inijjj'njter  dressings  or  to  a  defective 
eoriHtitiition  of  the  blood  and  a  tanly  loea!  eircnlation.  The  put>  is  generally 
unhealthy,  and  often  emits  an  unpleasani  odor.  This  indisposition  to  he^il 
may  also  bi-  eauneil  hy  oxeessive  or  redundant  flajis.  allowing  hollow  spaces 
beneath.  1  have  seen  from  this  cause  anipiilalM»ns  of  tlie  mammary  gland 
refuse  to  heal  for  many  weeks  atler  the  usual  pei-ioil  tor  union. 

The  treatment  must  be  directed  to  the  system  at  large,  as  well  as  to  the 
rebellious  parts.  (Juinine  and  iron,  wine,  and  a  nutritious  diet,  with  an 
anodyne,  esju'eially  at  bedtime  if  the  patient  paases  restless  nighta,  com- 
pose the  constitutianai  nieasuren ;  while  as  local  agents  the  free  use  of 
pennanganate  of  potash  to  deodorize  the  discharges,  Httmulating  the  parts 
with  a  dressing  of  flilute  aU'ohol  (one  part  to  eight  parts  ot'  water),  and 
injecting  auy  pouches  with  a  solution  of  sul|;ihate  ot  co]>per  (three  gmins 
to  the  ounce  of  water)  or  bichloride  j*ulution  torn-  to  two  thousand  j,  answer 
admirably.  Excellent  eflucta  jire  also  obtained  liy  injecting  water  in  which  a 
little  carbolic  acid  luis  been  dissolved  (one  to  forty).  All  such  wotinds  »hoidd 
be  dressed  twice  daily,  and  be  well  supported  hy  ar'Ciirately-adjtisied  com- 
presses, to  bring  in  close  contact  all  iimmiled  surtacet*  and  prevent  any 
purulent  accumulation. 

3.  Wounils  may  be  complicated  by  ej>iilemic  influences.  Thus,  at  j>eriiMis 
wheti  erysipelas  or  (Jipbllicriii  or  hospital  nioilitication  prevails  the  danger 
is  imminent.  No  wound  sbnulit  he  allowed  to  ivniain  in  a  ward  where  these 
exist.  When  erj^ipelas  attacks  a  soi*e.  it  is  announced  by  a  H^r,  ihe  marjfin^ 
are  dusky  red  and  very  Hcnsitive  to  the  touch,  the  work  of  repair  is  imme- 
diately nrrested  or  reti-ogmdes.  and  the  discharges  become  thinner,  diminished 
ID  quantity,  or  ichorous.  When  the  wound  is  one  of  some  magnitude,  the 
general  system  will  participate  pntfoundly  in  the  complication.  The  pulse  is 
fVequcnt  and  feeble;  the  tongue  is  dry  and  covered  with  a  brown  crust,  with 
a  dry  red  streak  in  the  middle;  the  strength  rapidly  tails;  delirium  Huper- 
venes,  and  the  patient  either  dies  in  defiance  of  the  best-directed  effortti,  or  id 
the  subject  t»f  a  proti-acted  convalescence. 

In  diphthentic  attacks  the  wound  becomoB  dry  and  pale,  is  covered  to» 
greater  or  less  degree  with  the  jieculiar  gray,  grayish-wnite.  or  buff-colored 
exudation,  and  there  is  no  attempt  at  repamtion.  This  is  accompanied  or 
followed  bv  rapidly-increasing  prastration.  and  the  caae  is  converted  Ht  once 
into  one  of  the  gravest  uatuiv. 

When  a  wound  becomes  the  subject  of  mnrtifica(i«m.  there  is  an  end  to 
repair.  The  edges  aiv  swollen,  bloodless,  and  painful;  the  granulations 
ahiivel  up  and  diwippear;  the  discharges  cease,  or  are  givatly  perverted, 
becoming  thin,  bloody,  and  of  an  nffonaive  odor,  while  the  tissues  are  rapidly 
converted  into  a  grayish  slough.  The  system  sinks  into  n  typhoid  condition. 
nnfl,  unless  the  malady  is  s|H»cdily  arrested,  the  patient  so<in  stU'cumbH  to  it 

For  the  moist  part,  these  ovile  have  a  IcK-al  origin,  and  are  generally  pre- 
ventable, unless  there  has  been  Home  gro»»  neglect  or  oversight  in  regard 
to  the  hygienic  surrounding!*  of  the  [jationt;  and  the  surgeon  will  do  well  to 
consider  how  far  he  is  responsible  for  such  complication*.  The  Btatemente 
of  Liftterof  Kdinburgh,  Thiersch  of  licipsic.  Nuswbaum  of  Munich.  Volkmann 
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of  Ilalle,  and  olher  eminent  membwn*  of  Ihe  profeaftion,  are  of  so  startling  a 
chRmc'ter  that  the^Mieinuntl  tiiL*  niosi  Kolemn  considoration.  In  the  honpitaU 
nniicr  the  care  of  those  »urKO'mH  crysi|)Dhi8  and  gangrene  had  been  fi>r  years 
Hiding  111  the  mortality  of  Ibuir  wnrdn,  defeating  the  hetit-planned  operations 
tfid  rK'nderin^  ceriaiii  otherw  no  hopeloHH  an  to  diHCouniire  their  performunee; 
but  Mnoe  the  introduction  of  the  antiHeptic  plun  iu  il»  (letailH,  these  formida- 
ble dim,'4i**o«  have  been  practically  biininned. 

In  the  ti-eatmeni  of  such  a  complication,  tirst  in  importance  is  is<.)laiion. 
These  cases,  if  in  a  hospital,  must  at  once  be  removed  Irom  the  general  waixl 
inloa  separate  ami  well-ventilated  apartment;  if  ibey  (»ccnr  in  private  prac- 
tice, a  searching  investigation  must  be  inslitnled  to  discover  the  probable 
Hourcos  of  infection.  This  serutiny  nmst  extend  to  nurscH,  sponges,  dress- 
\n^^  knives,  furnilui-e,  and  even  to  the  medical  attendants.  A  surgeon  who 
is  in  attendance  upon  cases  of  erysipelas,  if  bo  is  indifferent  to  change  of 
clothing  and  pefj-onal  fleanliness,  je4)pardixe8  the  life  of  any  jMitient  who 
cona\<%  under  bin  knife.  A  short  lime  since  I  lost  a  case  oi  lithotomy  by 
diphrheritic  infection,  communicated.  I  have  no  doubt,  by  an  assistant  who 
wa<(  in  attendance  on  cases  of  diphtheria. 

When  a  wound  is  attacked  by  erysipelas,  it  will  be  projier  to  administer  a 
jtenile  purge  of  eight  or  nine  gniins  of  bine  mass,  which  i.s  lo  be  followed  iti 
ime  hour  by  two  or  throe  drachms  of  Rochelle  salt.  Tbis  will  relieve  in- 
Uffitinal  imiation  and  connect  faulty  secretions.  After  this  the  tineture  of 
Ihe  chloride  of  iron  may  be  used  with  great  bonotit.  in  conjunction  with 
quinine.  Six  or  eight  drops  of  the  former  and  one  graiii  of  the  latter  may 
he  givon  every  two  hoiuu  Hypodermic  injections  of  pilocarpine,  as  recom- 
meodod  by  I*ndessor  Da  Cost  a.  exert  a  valuable  influence  as  a  means  of 
eliminating  the  poison  tbi*ough  the  skin.  The  diet  should  consist  of  nutri- 
littuft  broths  \'vei^  from  fat,  of  milk,  and,  if  the  cane  dotnands  n»ore  support,  of 
miik-punch  or  wine.  As  a  local  remedy,  the  lincture  of  iron.  'tr.  what  is 
,ler.  hoi  flaxseed-mcal  poultices,  applied  fi-cely  over  the  inflanied  surface 
»i>me  di-tunco  boyi)nc[,  exen*ise  a  most  beneticial  effect.  Dr.  (Jarretson 
Hfmrtial  to  a  mixture  of  the  tincture  of  iron,  tincture  of  cinchona  and  (piiaia* 
Ma  Itrcal  drertsing. 

In  ciutes  of  diphtheritic  infection  of  wounds  the  treatmenl  in  most  respects 
ftiiftwera  lo  thai  lai»i  down  for  erysipelas.  Washing  the  parts  with  a  solution 
of  lM>r»4'ic  acid,  local  stimulatioti  by  nitrate  of  silver  upon  the  encrusted  sur- 
ftciJ.  and  intenmlly.  in  addition  to  iron  and  quinine,  the  free  use  of  the  chlo- 
rite of  potasb  and  tincture  of  capsicum,  are  indicated.  If  the  er^Hipelatous 
disease  bo  checked,  the  redness  and  tenderness  subside;  or,  if  the  pomplica- 
tioQ  be  diphtheritic,  the  adhering  exudation  melts  away,  the  grauulutions 
become  more  florid,  the  discharges  grow  purulent,  and  the  confitructivo  work 
ii  rtssumed  and  carried  forwani  to  ccmipleti(m. 

Should  the  complication  be  that  of  phagediena,  it  must  be  arrested  by 
potent  caustics,  such  as  nitric  acid  or  bromine.  a]>plicd  as  directed  in  the 
tn-atmenl  of  hospital  mortification,  and  the  entire  mass  of  disorganized 
li«»Tk;  converted  mto  a  harmless  enchar,  the  separation  of  which  will  be 
W  effectcfl  by  emollient  poultices  nnd  the  careful  use  of  tbe  forceps  and 
•ti««>r».  Tonics,  stimulants,  and  fi>od,  with  opium  to  relieve  pain,  must  be 
P^n;  anil  after  the  Niough  is  removed,  the  granulating  surface  is  to  be 
iWfttt'd  as  «n  ordinarj'  ulcer. 

4  lirmorrhntje. —  This  may  be  primary'  or  secondary.  If  there  is  a  free 
'*»iiiig  of  bh»od,  elevation  of  tbe  part,  the  use  of  cold,  and  well-dirt»cied 
iTT^suiv.  will  eontnd  it.  Tbe  bleeding  may  bo  due  to  some  vessel  which 
liM  liccn  overlooked  at  the  tirsi  dressing,  in  which  case  it  will  occur  a  few 
i»*i\tn  iitler  the  closure  of  the  wound.  Should  the  dressings  become  soaked 
mkI  tiji'  tlaps  distended  with  fluid  and  clottetl  blood,  a  sense  of  local  warmth 
'♦  f XfH'ricnccd  by  the  patient.     I'ndcr  such  cin^utnstancert  the  wound  must 


*  GarrvtfOD,  Oral  Surgorjr,  2d  eilitioD,  p.  930. 
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lie  ir}K-iii'(I.  all  clotrt  removed,  and  a  ligature  piftcod  on  the  vessel.  W'ht 
lu'tnorrliui^v  (U'curs  iilKT  iho  lapse  ol'  bovoral  dayK.  it  may  he  caiiMed  by  an 
tinliealihy  eunditioii  of  tlie  wound,  in  which  repair  ccasert  and  ulceniiidn 
dehlroyn  the  Ci8f»ues,  tlnm  opening  n  vessel.  A  frit,ditlul  Iohi*  <»!'  blttud  oHen 
takei^  jtlaoe  in  tliin  way.  It  is  an  exc-eedin^ly  nnproniining  task  to  cnt  intu 
the  hHlC-decomjKiHed  tiy**ue8  and  li^ati*  the  ufteiidiiig  ariei*}*,  for  in  a  Tew  days 
the  thread  fonu'S  away,  bet'oiv  (K*eIusion  is  ettected,  and  the  hU^eding  in  re- 
peated. It  is  belter  to  ap[»ly  well-diri'Cted  compression,  and.  that  tailing,  xo 
use  acupresmire,  or  secure  the  princii>al  vessel  at  a  pro|»er  point  above. 

5.  Muj*i:iil<ir  spasms^  which  sometimes  follow  wounds,  may  be  due  to  an  irri- 
table cohditinn  of  the  system,  or  to  injury  of  ner\e(*.  This  disiressintr  compli- 
tatioii  must  be  promptly  r^ubduuil,  as  iioiliiii^  pitives  more  inimical  to  healing. 
The  npplitnliod  of  a  rolkr  alone  will  td'ien  answer  every  purpose,  or,  that  lail- 
ing,  I  he  hypodennic  injection  (*]'ini>rpljia,  coiiji>itu'd  witha  oointbrtable  po?*ition 
of  the  j)arl.  and  in  some  cases  Ihc  us*?  of  a  splint  to  insure  perfect  rest. 

6.  Sinuses  titid  fistuiou.'i  tracts  otYen  <ielay  the  heiiliniLj  for  a  long  time.  Thes© 
may  result  (Wmi  I'edundant  tlaps  in  operali^^ns.  irnpcrlecl  drainage,  want  of 
accurate  C(tnta<*t  between  divided  surtm'cs.  or  I  he  inoviMuents  of  underlying 
muscles.  If  from  the  first  cause,  the  simplest  and  most  expeditiims  n.*medy 
is  abridgment;  if  from  the  second,  cnmnler  openings  or  a  uiniinage-tube ;  if 
from  the  ihiini.  iiijeeiinris  ot'  sulptiaie  of  copper  or  carbolic  acid,  with  uniform 
pressure  by  compress  and  roller;  an<l  if  from  the  last,  gubeutaneous  or  oj^^icd 
division  of  (he  offending  muscles,  with  absolnle  rest. 

7.  Maggots. — These  result  from  the  (U^posilion  of  ova  by  flies.  There  are 
numerous  articles  which  serve  to  deslroy  these  bodies,  such  as  sweet  oil, 
8piril8  td'  tunHjntine,  etc.  Turpentine,  however,  though  ver\-  eflV'ctive.  is  too 
irritating.  Aothing  answers  belter  than  |MMjriug  into  the  wound  melted 
lard,  cooled  sulticienlly  to  be  borne  without  pain,  which  deslr«»ys  the  ainmals 
by  entering  the  respiratory  apertures  which  aiv  near  the  tail.  The  anti- 
septic ircaimcru  of  wounds  will  effectually  prevent  their  piv»ence.  and  is 
particularly  indicated  as  a  dressing  in  hoi  climalea,  where  maggot*  are  so 
jirone  to  iufeHt  sores.  ~ 

Incised  Wounds. 

Inciseil  wounds  ma}'  bo  oiKni  or  subcutaneous,  and  are  made  by  sharp 
instruments. — sometimes  by  iK-cident.  at  other  times  by  the  knife  of  tbo 
operator  In  extent  they  vary  from  a  slight  cut  with  a  penknife,  not  ox- 
tending  through  the  integuuient.  to  one  several  inehes  in  length.  The  more 
quickly  the  cut  is  iiiHictod  the  less  acute  is  the  pain.  A  Hnger  is  sometimes 
severed  accidentally  by  a  chisel  with  veiy  little  suffering.  A  high  stale  of 
mental  excitement  will  of>en  mask  it,  as  in  a  fierce  street-fight,  when  many 
extensive  wounds  are  inflicled  without  the  injured  party  being  awaiv  of  their 
existence.  The  skin  is  the  most  sensitive  of  all  the  tissues,  fi-om  its  rich 
supply  id'  nerves ;  as  a  consequence.  nu)re  pain  is  experienced  in  culling  IVoui 
without  inwards  than  in  the  ojiposite  direction. 

The  intlictidri  <tf  a  wotniil,  if  an  open  one.  is  followed  very  uniformly  by 
the  following  pheuoiuena  :  pain,  retraction  or  giiping.  and  hemorrhage. 

The  pain  at  tifMi  i«  very  acute,  but  gradually  subsides,  leaving  in  its  place  a 
oeriain  degree  oi'  lenderuess.  A  very  gival  difference  exists  as  to  the  quality, 
severity,  ami  duration  i»f  pain  in  different  jierwons, — a  difference  depending 
on  location  and  peculiarities  of  organisation.  rp<m  receipt  «d'  the  injury  it 
is  exquisite  suffering,  subsiding  into  snuirling  or  burning,  and  finally  soivnesa 
or  sliffneNh.  A  supersensitive  ccindilinn  teuds  to  complicate  in  some  nieasiu'o 
the  kindly  healing  of  a  wound.  Pain  may  entirely  disappear,  and  after  an 
interval  of  days  return,  in  which  case  it  is  an  evicfenee  or  undue  inflarama- 
torv  disturbance. 

'fhe  rrfr/ic? (OH.  depending  on  the  elasticity  of  tissues,  direction,  and  muscular 
relations,  must  necessarily  differ  in  different  localities, — a  point  which  has 
alitjady  been  considered  in  the  general  observations  upon  wounds. 
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T)m*  Wffv/i/if/  which  follows  the  division  of  stnictiires  will  b«  iiiut'li  nr 
litllr.  nciMinlin^  lo  llu"  hIxl*  ami  iiunilKT  of  thu  vosscIh  o!' the  part,  the  inorhiW 
C'hun^'e*  j)rfj*eul.  uiid  diathesis.  Itirtiiinod  lissnes  pour  out  much  hloiKJ,  from 
iTTer-^Jistentiori  aiui  loas  of  euiilnictility  in  the  walU  of  the  vohhcIs.  TIiIh 
iimttility  to  conti'acrt  in  not  uIwiivh  tliii*  lo  niUHoular  {>ai*ulyNiH  of  th*'  wuIIh  of 
tbc  ofTondint;  vef>8el.  but  to  thcMr  union  with  a  non-con t motile  ittnioluro.  It 
ill  ffDni  this  cause  that  dan^eroiiH  bleedini^s  are  orfasionaNy  eneountonsd 
fwm  the  tonsils  atler  amputation,  their  ohiHtieity  bein^  dcHiroyod  by  ehalky 
iud  •>thiir  ri/»id  inflammaiorv  deposit*^.  MoMt  of  the  vot^Hels  in  a  wound  cease 
to  ble»NJ  by  the  <»™>ralion  of  natural  pn)ceHs*»rt. 

TiiKATMENT. — The  indications  in  the  treatment  of  an  incised  wound  are: 

the  am 'St  uf  hemorrhatje  ;  the  removal  of  ail  foi-eiifii  matterw  wliieh  may  be 

piVMjnt ;  the  apposition  of  tlic  ^apin^  edges;  the  application  of  external 

tlrvtwinj^ ;  and  attention  to  all  the  detuiU  included  in  the  term  afttr-trettt- 

mrnt 

1.   Th€  arrest  of  hhetUng  is  accomplished    by   various   measures  already 

I'J^KritH'd.     It   iH  well  to  wait  a  Khort  time,  in  order  to  ascertain  to  what 

'6t«nt  nature  will  aid  in  this  work.     Though  the  tlrst  gush  of  blood  may 

b«  im[K»tuovi»  and   profuse,  it  often  quickly  dimini.she**.      Elevation  of  the 

j»rt,  ex}>of«ure  to  the  cold  air,  and  ilio  U»cal  application  of  cold  or  presaure^ 

(Till  flow?  many,  perhaps  all.  superticial  vessels.     Should  we  tind,  however, 

•ftor  a  reasonable  delay,  that  there  are  certain  arteries  which  continue  to 

Wctfl,  ihey  must  Ixt  secured  by  the  ligature,  toision,  or  ncuprossuit!. 

t.  The  removal  of  foreign  substtmces. — Those  must,  wlien  possible,  bo  re- 
nioycd,  by  the  tingers,  the  doache.  streams  of  bi<*hloride  of  nieit^ury  solution 
OH115  to  one  thousand ).  or  of  warm  carbolized  water  (one  to  forty),  and  by  the 
ftniTjH*.  Anjong  foivigu  bodies  we  must  not  overlvMik  bhiod-clole.  These. 
wlirn  pri*."»'-'nt  to  any  gn^'at  oxient.  beeomc  s<HireeH  of  irritation^  and  by  their 
dwonipo^irjon  Induce  inflammation  aiul  suppuration. 

.1  Apprnxiouitioii — In  ciiai>tatihg  the  edges  of  a  woutid.  whether  by  pla^i- 
tftifior  NiitureH.  the  hair  should  be  ivmoved  from  the  vicinit3'  \yi'  the  injury. 
Jlwrves  to  collect  and  retain  the  discharges,  and  renderB  the  removal  of 
nlhwivv  strips,  when  used,  painful. 
i  External  tirf.^sintj.'^. — If  the  wound  is  trifling  in  extent,  and  is  rendoi*ed 
)tic  by  the  usual  solution  id'  bichloride  of  mercury  (one  to  one  Ihou- 
1),  no  drainage-appliances  will  be  requiivd.  Afler  stitching  together  the 
with  the  requisite  number  of  tine  suturvs,  it  will  only  be  necessary  Ui 
CQTerthe  part  with  a  strip  of -sublimate*!  gauze,  whicli  can  Ik*  made  to  a<ihere 
M"  Imwhing  over  its  surface  a  quantity  of  the  collodion  solution  oi  iodo- 
furni,  thhjugh  which  the  air  cann<»i  penetrate  to  the  wound.  If.  however, 
wound  iH  extensive,  the  antiseptic  dressing  should  be  adopted  in  all  ita 
Is. 

Wlii»n  circMni-^tances  are  such  that  antiseptic  measures  cannot  he  employed, 
tht!  wirgt^oti  inu**t  rely  on  the  use  of  ImjI  water,  previously  sterilized  by  bt^ii- 
I'or  wu^thing  and  fleansing  the  wound,  antl.  after  its  closure,  must  apply 
i|trwt*fts  wet  with  the  same,  over  wluch  may  be  laid  a  piece  of  oiled  silk, 
vet  in  the  hot  water,  before  niqdying  the  roller  bandage.  When  it  is 
MUT  to  employ  dniinaire  and  the  usual  tubes  are  not  attainable,  horse- 
MifCan  generally  be  securi'd,  which,  when  well  cleansed  with  soup  and  boil- 


wig  MTiter,  constitutes  a  good  substitute. 
6.  A 


Aftrr-trait mrnt . — The  part  should  now  be  placed  in  an  easy,  elevated 
p^tJoQ, and  kept  at  rest.  It  will  always  be  proper  to  examine  the  condition 
0^  Uio  wound  not  later  than  the  third  day  ;  and  when  this  is  done,  the  .same 
pwvttHiljons  should  1h»  observfd  as  in  the  first  divssing.  The  slate  f>f  the 
»"Uini  at  this  tirst  renewal  of  dressiiig-*  will  generally  determine  the  frequeiu-y 
of  Mibsequetit  ones.  If  union  seems  to  havt^  taken  place  in  a  gt>od  measure, 
Md  there  is  no  evidence  of  accumulation  within,  no  elevation  of  temperature, 
tnd  no  undue  redness,  swelling,  or  tenderness  about  the  c<iges,  the  dresHing 
i*ed  uoi  iw  disturbed  Ibr  three  or  four  or  dve  succeeding  days;  but  if  there 


WOUNDS. 


in  8itppui*a(.ion.  thy  itsmoval  of  the  purulent  matter  becomes  inipwrativc,  and 

tho  (Jressiiiirrt  shoulii  \n>  iviunvoij  daily.  jireKyiua;  4»ut  all  aurh  accumulatioiifl. 
and  co!itiriuiiiij^  the  :inEiHej)lic  im^asurcH  an  Ik'IWiv. 

Should  utliLT  ihaii  uiiiinal  liiratuivH  In-  UK^d.  tliL-y  uitj  to  be  wilhdniwn 
a#  soon  UK  lia-y  havf  bocoJiie  suttirJi'iiily  ilini'mjii^ed  I'rom  the  vessels.  It' no 
undue  amount  ui'  surrouiuiiii^  (issue  has  l*L'L-t)  ijieludod,  those  on  Kuiall  ves- 
sels can  usually  lie  ciMutived  from  llu'  tburl.h  lo  the  seventh  day  ;  hut  tho^e 
on  vesself*  like  tho  radial,  ulnar  tildal,  and  feiimnil  may  require  Irom  ten  to 
twenty  duyti  before  they  ulcerate  lhi*ough.  St»  also  in  regard  to  sutures:  us 
soon  as  union  is  assured,  or  fih(»uld  they  cut  through  one  side  Ix-fore  adhesion 
t4ikeH  place,  they  must  he  removed. 

Ineised  wounds  are  liable  to  eomplieationH  of  au  iufluinmatory  nature, 
indufed  HiunL'tinies  hy  improper  dressings  ttv  neglect  of  rest,  at  other  ttmofl 
resulting  from  oiuisi's  :u-ling  thrnu^h  llio  t*ystem  at  larj^e.  Whenever  inflaiu- 
ination  of  a  common  nttturo  is  ilevehtpod.  there  is  an  arrest  in  tho  work  of 
repair;  the  od^es  redden,  swell,  and  lend  to  separate;  a  thin,  blood-stained 
fiuid  is  discharged,  which  soorv  liecomes  nioiv  purulent.  Should  the  infiam- 
malion  prove  to  be  erysipclul'>UH,  a  blush  will  a|>pear  at  the  margin  of  the 
wound,  often  acct>mpanied  by  (edenui,  ^reat  lenderness,  and  a  rapid  breaking- 
down  of  whatever  union  may  have  taki'ii  pince.  This  niuy  be  jireceded  by  a 
chill  or  ri^or,  with  an  elevation  of  leni])tratMri',  followed  by  acceleration  of 
the  circulation,  hot.  dry  skin,  headachu.  parched  mouth,  and  inlense  lhir«t. 

In  the  treatment  of  these  conipliciiliourt,  liie  tii-st  indications  are  to  secure, 
if  posssible,  the  resolution  of  the  inflamnmtitm  by  reniovinp  any  source  of 
irril-ation  <liscovemble,  to  paint  ihe  pari  over  with  carboli/ed  oil,  or  cover 
it  with  pledgets  wet  with  k'ud-water  and  huidaiuim,  and  to  admiuisier  a 
mild  caiharlic,  such  as  a  few  f^rains  of  blue  tnass.  fcdlowed  by  two  or  three 
drachms  of  Hochelle  salt  ;  after  wliich  a  refrigerant  like  the  neutral  mixture 
may  be  used.  If  ivHtdution  cannot  be  ellected.  recourse  must  be  had  to 
warm-water  dressihi^s  or  a  li^ht  jionliice.  in  onler  to  fuvor  suppiiratioii.  on 
the  establishnuMil  ul'  whirli  the  lo«_;d  and  ((institutional  disturbances  will  dia- 
ap|)our,  when  the  wound  may  atrain  he  brouirht  toijether  by  adhesive  strips, 
with  a  view  to  secure  the  union  of  ijif  t^nuuilatitiij  surfaces,  obsen-in^  to 
cleanse  the  parts  with  bahloride  of  mcrrury  solution  (one  to  two  (housund) 
or  chlorinated  soda,  and  to  remove  any  shivds  of  dead  cellular  tissue  which 
may  he  present. 

'fhe  suhcutfint'ous  variety  uf  incised  wounds  embracer  all  such  as  are  made 
in  the  division  of  tendons,  fascia',  and  muHcles  by  the  tenotome  for  the  pur- 
pose of  oorrectin/iC  defomiilies.  <"ongenital  or  otherwise,  or  of  securing  quiet  to 
some  indolent  ulcer.  There  are  present,  in  such  cases,  the  usual  phemtmena  of 
open  incised  wounds, — namely,  jiain.  retraction,  and  hemorrhage. — althoujgb 
they  are  <!onsi«lerubly  nntditied.  Tlie  pain  is  not  great,  as  the  opening  made  in 
the  integument  is  very  HUiall.  and  t!ie  hemorrhage  is  no(  very  profuse,  uidess 
there  has  been  an  unwarrantable  or  careless  use  of  tlic  knite.  The  alnntst 
entire  exclusion  of  the  aMnosphere.  and.  of  course,  of  ihe  minute  organisms 
which  it  contains,  conduces  to  rapid  healing.  Hence,  while  a  certain  degree 
of  tenderness  and  swelling  may  follow,  the  inflammatory  symptoms  are  for 
the  most  part  slight  and  the  repair  rapid,  The  di*essing  of  such  wounds  Is 
reduced  ti)  the  utmost  simplicity,  requiring  oidy  a  little  ethereal  solution  of 
iodoform  or  an  adhesive  strip  over  tin*  puncture,  a  roller,  and  rest.  Should 
exceptions  occur,  in  which  liie  hieeding  proves  excessive,  the  application 
uf  cold  and  pressure  will  be  required  ;  or  should  tlii'  inflammatory  aymptomtt 
prove  severe,  the  troatment  will  not  differ  fVom  that  proper  to  the  open 
variety. 

Lacerated  and  Contused  Wounds. 

In  wounds  of  this  clasH  there  is  a  certain  degree  of  both  bruising  and 
tearing,  and  these  two  chamclerislics  are  so  generally  present  that  their 
considonttion  under  the  .same  head  is  not  iuappropriato. 
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Such  wimud**  iire  pnKluccd  in  a  great  varit?iy  of  ways:  for  exainiile,  liy  a 
blow  fniin  a  bhnii^eoii.  from  frii>rrm?iil8  of  bla.'itcd  rocks,  by  the  horu  of  uii  en- 
ra^cii  Aniinul,  a  fall  a^jui'i'^i  i^  cin'b8iom.\  or  the  paswage  of  a  wa^on-,  earriage-, 
•>r  <-ar-whtH(l.  The  incroaso  of  niatiufaetorieA,  the  introduction  of  luowerH 
and  roapers,  the  niiiltipliraLton  of  iimchino-shopB  and  Htoain-mills.  together 
with  the  manv  other  labor-r*aving  mechanisms  which  belong  to  our  modern 
rivilixation,  all  are  cakulatvd  to  add  to  the  number  of  these  woundn. 

There  U  a  form  of  laeeniiion  which  is  called  brush-lmm,  made  by  friction, 
hen  a  part  is  presned  agatm^t  the  belting  of  machinery  in  rapid  motion, 
hen  a  person  allown  a  rope  to  slip  rapidly  through  the  clused  Imnd.     I 

(v«*»een  it  produced  by  a  hirge  maei;*  of  ice  falling  from  a  height  and  striking 
rhe  body  in  such  a  manner  as  t<t  glide  with  ijtea:  velocity  over  the  surtace. 
The  heat  developed  produces  an  injury  not  unlike  u  burn,  and  the  skiu  in  severe 
cAAt*^  sloughs. 

OintU8e<i  wounds  are  seen  of  all  <iegreo«,  from  a  mere  hrtiisc  of  a  tlngor  to 
the  complete  evulsion  of  a  limb  from  the  trunk,  or  tht'  pulpification  of  the 
eotiro  bt)dv.  An  extremity  becoming  entangled  with  belting  or  drawn  into 
the  cogftut  revolving  wheels  presents  a  trightful  mutilation  of  structure.  The 
»kiu  ia  lorn,  retracted,  and  discolored  with 
lahricatitig  oils;  th**  muscles  are  riven  asun- 
der, pulpitied.  deeply  stained  with  blood- 
ciois.  and  have  fragments  of  clothing  and 
buDe  ground  into  their  substance;  while  (he 
tendons,  torn  away  from  their  attachments, 
hang  in  coiled  cords  (»r  arc  slit  into  shrods, 
&J1  »een  in  the  case  illusti-ated  by  Kig.  2&4, 
when*  a  thumb  has  been  caught  and  torn 
away  from  iiji  metacarpal  connections,  car- 
rying with  it  the  thre«  tendoiis  from  their 
mu^'ular  insertions. 

t^Vntusfd  and  lacerated  wounds  po8H6t*8 
Certain  characteristics  which  are  very  uidike 
th<>»<*  of  the  incised  variety. 

1.  Tlie  edges  of  the  fonaer  are  irregular, 
banging  in  |>oints  or  I'agged  flaps,  discolored 
by  a  purple  eochynnwtis,  cold,  and  often  sep- 
armted  to  a  ('onsiderable  extent  fn>m  the  subjacent  parts.  If  the  injury  ex- 
tend<i  into  (he  muHcles,  they  are  ilark  and  swollen,  reeking  with  blood-stained 
flutdn.  and  have  a  bruise<l  and  broken  ap]K>aranee. 

2.  The  pain,  instead  of  being  sharp  and  severe  as  in  incised  wounds,  is 
•light  or  is  of  a  dull  nature,  often  accompanied  with  s(»me  degree  of  nurab- 
u**».  This  is  particularly  noticeable  in  cases  where  the  injury  has  been  the 
work  of  ait  instant  and  the  force  irresistibU'.  The  nerves,  participating 
in  the  bruising  and  crushing  in  common  with  other  parts,  are  incapaiilc  of 
tnn»miu.ing  imprcisinns,  whii'h  explains  the  lack  of  sensibility.  In  some  of 
the  tDorw  sirnplo  casus  of  this  form  of  injury,  as  in  the  contusion  of  a  linger, 
Iho  |iain  is  (d'ten  very  severe. 

3.  These  wounds  usually  bleed  very  little,  even  though  arteries  and  veins 
tbp  Kijtc  of  the  femoral,  brachial,  or  axillaiy  be  torn.  I  have  seen  the  arm 
wwnchod  from  the  hmiy,  dangling  only  by  a  few  strips  of  integument,  and 
yet  uo  bbvding  take  place.  t^Jenerally.  however,  when  trunks  of  the  magni- 
tU"l*!  of  th*rse  above  mentioned  are  divide-d.  there  is  considcnible  ooxing, — 
"uffieient.  indeed,  to  make  a  senous  impression  on  the  strength  of  the  patient : 
Mil  this  fact  fthoiild  never  be  lost  sight  of  The  absence  of  activt-  hemor- 
ffctge  ia  the  result  of  the  manner  in  which  the  violence  deals  with  the  ws- 
*i»-  It  is  usuallv  the  conjoined  action  of  crushing  or  mashing,  and  torsion 
'tr  twi-tin?.  by  which  the  internal  and  mid<lle  coats  are  Itroken,  and  turned 
'"■  'vards.  The  vessel  is  alsodniwn  into  its  loaso  sheath  of  cellular 
';•               .i>res  of  vvhich  chwe  over  the  orifice.    The  mechanical  obstruction 
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of  these  fi'agmenUof  brokun  littsue  is  quite  sul^eient  to  resist  any  free  OHcapo 
of  blood  and  favor  the  forma! ion  of  a  lliromhns.  In  injuries  of  this  kind 
sufficiently  extensive  !o  pn»diire  tlie  constitutional  rotate  ot  -shock,*'  Uie 
consequent  lewHeuin^  of  the  conliaolilo  power  of  the  heart  j/ivcH  a  further 
security  ui^airist  huniorrhni^e,  uh  iho  hloud  is  not  propelled  along  the  vesiwls 
with  suflicienl  force  to  dislodge  ihc  tluonibus. 

While  it  is  true  that  there  is  an  abBenci'  of  free  bleeding  at  the  time  of  the 
reception  of  u  lacerated  wound,  it  ih  equally  true  that  this  injurj'  is  olten 
followed  by  secondarv  hemorrhage.  Thit*  may  occur  a  few  hours  after  the 
accident,  when  rcHCtion  hnH  laUt'ii  jilace  and  the  heart  has  regained  suflicieut 
vigor  to  ur^e  foruani  the  bhuHl  with  power  en<>utfh  to  disturu  or  dinplace  the 
clotH  at  the  moiidi?*  of  ihi'  lorn  arteries;  or  ii  may  break  out  later,  from  the 
fifth  to  the  fourtceiiili  day.  in  whi<_'h  case  it  is  the  ivsult  of  the  sepai-ation 
of  sloughs.  The  prudent  practilii>aer  will  be  on  the  alert  for  lioth  of  Ihene 
contingencies. 

4.  Contused  and  lacerated  wounds  are  prone  to  slough.  The  damage  d^»ne 
to  the  vesseN,  nerves,  and  <tLher  structures  disqualifies  ihem  for  raiTxiny 
blood  or  executing  the  work  of  inner\-ation,  in  consequence  of  which  the 
nutrition  is  cither  greatly  impaired  or  destroyed,  so  that  they  tkll  into 
deconi])oHition  and  perish. 

5.  In  tlu^  ht*aling  of  contused  and  huvruled  wounds  there  in  a  larger  sur- 
fa<*e  of  gninulation-tissue,  and  a  more  abundant  and  proti-acted  suppuration, 
than  in  other  varieties.  This  coudition  follows  from  the  necrftsis  of  the  in- 
jured parts,  portions  of  whicii  must  be  separated  and  extruded  in  the  form 
of  particles,  fragments,  and  nhreds,  the  lifeless  components  of  the  wound. 
This  sei>arati(»n  goes  on  with  varying  degrees  of  I'apidity.  according  to  lh*> 
Btructuri'  involved.  Munde  quirkly  disuppeiii's.  so  also  do  the  skin  and  fat  ; 
but  den«t?  fascia?  and  tendons  yield  very  tardily.  The  uiore  rea<lily  a  yiari, 
from  thf  looseness  of  its  texture,  can  be  i>enelrated  by  migrated  leuc(tcj,'ies. 
the  more  quickly  can  it  be  re!nnv*'d.  The  final  sefianition,  o)'  disjunction  of 
thi'  deuti  from  the  living,  is  Iml  a  repetition  td'  (hat  procoss  which  ha^  b«i»n 
already  *les<rilK'd  under  \\n-  head  of  mortification,  awl  involves  the  proceasoa 
of  inflammation  itn<l  HUppurat ion. 

The  coiistitHtiorml  syjnptom.'^  of  extensive  contused  and  lacerated  wounds  are 
often  very  tuarked,  consisting  of  a  sh»w.  feeble,  in'eguiar  pulse,  a  cool,  moist 
skin,  a  pale  countenance,  with  great  prontration.  and  mental  alarm.  In  this 
combination  of  phenomena  we  have  the  equivalent  of  "shock."  Kven  in 
Cases  unattended  by  shock  it  is  not  uncommon  to  have  some  fever  preskont 
aJler  the  hipsc  of  two  or  throe  days.  This  is  perha|is  of  an  infective  nature. 
from  the  alm<»rption  of  the  wewage  resulting  fn»m  dead  and  dying  particles  of 
damaged  Htruetun-,  an<l  nmy  be  inaugurated  by  a  rigor  or  chill,  followed  by 
increase  of  temperature.  Thi.s  is  tniumntic  or  .'surgical  fever.  We  may  also 
have  at^er  its  sub^dence.  and  when  suppuration  becomes  ci^tablishefl.  a  repr- 
tifi(m  of  the  febrile  disturbance. 

Prmynrf^i^. — In  wounds  of  this  class,  of  moderate  extent,  a  favorable  ter- 
niiuation  may  be  contidently  anticipattKi  ;  but  they  are  by  no  means  exempt 
from  danger  even  when  simjile  The  pr*.'sence  of  those  matters  which  result 
from  decomposing  particles  nuiy  be  foIlowe<i  by  tatal  consequences.  Their 
entrance  into  the  absorbents  may  in<luee  ichorrha'mia  or  pya>mia.  I  have 
seen  a  hospital  patient  with  a  simple  contused  tinker  die  from  this  cause. 
The  ilanger  from  this  source  is  undoubtedly  far  greater  Udore  granulations 
have  forme<i. — that  is,  during  the  work  of  separation, — probably  Iweause  when 
n'pair  has  commenced  a  line  of  defence  has  been  established  by  the  surround- 
ing wall  of  tissue. 

But  there  is  another  peril  wliich  may  follow,  oven  when  the  whole  surface 
is  c^veivd  with  healthy  granulati<>ns.  especially  should  the  part  be  exposed 
to  a  curnuit  of  cold  air.  or  the  body  to  mfluonces  liable  to  provoke  a  chill ; 
and  that  is  tetanus.  I  view  with  horrt>r  the  surgeon  who  dresses  a  healing 
wound  while  a  dntught  oi  cold  air  is  blowing  upon  it. 
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A  poor  man  was  in  the  habit  of  oominji^  to  my  offioo  to  havo  a  contUHed 
mud  »»r  ihf  hund  dressed.  All  tho  dund  partH  had  Hcpamled,  mid  the  part 
tilling  up  witli  graiiulation-tit^siie;  hit4  gciici-al  health  wari  excellent,  and 
\hv  ulcer  prt-^oniod  iiothiiii;  poculiar.  In  croH»iiip  tho  river  in  oiu;  oC  the  torrj'- 
boiiL».  on  a  mid.  niw  day,  ho  uri\vitlin<;ly  took  iMluge  in  the  ladios"  eabin,arid 
wa*  rudely  e<)rn|»elled  lo  withdraw.  Standing  upon  the  deck,  he  beeaino  cold 
and  tinally  chilled.     That  evening  he  \va»  attaeked  by  lulauuM  and  died. 

A  inannlaeiurer  wh<i  had  surtbred  I'ntm  a  lacerated  wound  of  the  hand 
had  recovered  ^uflieiently  to  leave  his  houi^e  and  \n9it  his  place  of  bu8iue88. 
On  returning  home  in  a  street-car.  liin  hund.  vvhieh  had  still  a  small  open 
tnulating  !«urlace,  wa.^  allowed  to  lie  on  the  ledge  of  an  open  window.  It 
inie  cold,  and  tIiIh  waH  followed  by  a  rigor,  eulniiuating  in  an  attack  of 
tetanus,  I'min  which  he  recovered  only  ai\er  several  weeks. 

Thrre  i*  unuthor  complication  which  must  not  In*  lost  sight  of,  namely^ 
filuughing.  This  may  he  vrry  iiiuited  and  MUperticiul.  confined  to  shreds  of 
iotegumont  ;  or,  if  ihe  injury  incUules  the  deep  structures,  it  may  prove  more 
extensive.  Deep  suppurution.  either  before  ur  simultaneous  with  the  slough- 
inij,  may  occur,  dissecting  the  cimiponents  of  tlu*  part  imd  increasing  the 
diMirgani£;itiiin.  The  most  alarming  firrm  of  mortiticalion  is  that  termed 
traumatic,  in  which  the  entiiv  limh  may  fall  into  decomposition,  and  which 
*hoW!*  mi  tendency  to  establish  a  line  of  demarcation.  Such  oases  are  otlen 
»ern  ai\er  niiln>ad  aecidents,  and  betoken  exteuaivc  destruction  of  blood- 
▼«s«els  a.s  Well  as  of  the  other  constituents  of  the  part.  The  lind)  not  only 
l>ci'ome6  rapidly  black,  but  is  also  tilled  with  the  liqtiid  protluclH  of  decom- 
pcMiiion.  Such  a  condition  may  follow  even  when  the  visible  signs  of  the 
injury  ap|>ear  limited. 

A  |»atient  was  brought  into  tho  University  Hospital  with  a  contused  and 
ruteil  wound  of  the  forearm.  The  injury  appeared  to  be  cimtincd  to  this 
of  tho  extremity  ;  yet  in  less  than  twelve  hou»-s  the  entire  limb  to  the 
imldcr  passed  into  a  state  of  niorltticntion,  from  which  he  rapidly  sank  and 
di*.-^!.  It  i»  not  an  easy  ta-"*k  to  account  for  such  si]ii<k'ri  and  wide-spread 
dn^tniction  without  admitting  s<ime  constitutionai  peculiarity.  in<tuced  by 
***4ii>ck,"  in  a<ldition  to  the  Im-al  injury.  I  am  quite  certain  that  in  tsome 
ncea  the  detennining  cause  has  been  the  existence  of  diseased  kidneys. 
V  of  the  cases  of  this  kind  which  I  have  seen  have  been  in  persons  who 
drnnlc  freely,  and  in  whom,  if  examiruition  had  been  made,  structural  altera- 
tions \>i'  lhe,He  organs  would  have  been  discovered. 

It  is.  impftHsible  in  wounds  of  this  class  to  know  precisely  the  extent  of 
iSieo  to  the  vettsels ;  and  heuce  the  surgeon  ehould  be  on  his  guard  for 
maary  hemorrhage. 
Id  l»ccrate<i  wounds  in  the  neighborhood  of  tendons,  as  at  the  wrist,  hand, 
wr  fo«>l.  the  progn«.wi»  sh(»uld  he  reserved.  There  is  a  tendency  to  thecal  or 
bursal  iriHamnuition  and  sup]>uratioD,  which  may  spread  like  a  conflagration 
and  utterly  disorganiire  the  part. 

A  patient  entered  the  University  Hospital  during  the  winter  of  1875.  who 
had  *M>nK*  time  previ<msiy  received  a  contusion  of  the  thumb.  The  intlam- 
mation  at  the  time  of  bis  admission  had  traversed  all  the  thecal  sacs  and 
t-an.nl'*  of  the  hand,  termimiting  it\  the  diffusion  of  pus  beneath  the  palmar 
•p.  -  in  every  direction. 

I     ;  .\T. — The  indications  are  the  same  as  in  the  treatment  of  incised 

wuundH. 
i.  Tfu  arrt^t  of  henxorrhage. — Though  in  the  class  of  wounds  under  eon- 
ition  wc  dt»  not  cm^ouutcr  imi)ctu4)us  bleeding,  3'ct  there  is  a  quiot 
^ff"  ff"^"^  '*"  which  will  in  time  tell  seriously  upon  the  patient's 
atnmgih  Shotild  this  come  from  small  vessels,  a  little  pressure  will  con- 
trol h.  A  careful  sean'h  should  be  made  where  there  is  reastm  to  believe 
t^t  btrgc  trunks  have  been  damaged  ;  and  should  it  prove  that  such  is  the 
"icy  shoulfl  he  tied  with  ligatures,  whether  bleeding  or  not,  to  render 
•ure  against  the  effects  of  reaction. 
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2,  The  removal  of  foreign  bodies. — Whatover  these  may  bo,  they  should  bo 
carefully  extracted.  Sometimes  dirt  or  gravel  is  ground  into  the  wound 
hy  the  wheels  of  a  wagon  or  by  falling  masses  of  rocks:  this  should  be 
washed  out  by  a  doiudu'  of  wnrni  f-arbolized  water  from  a  sponge  held  sotne 
diHtiince  above  i\w  part,  or  by  n  sti\'am  froin  the  nozzlonf  a  syringe.  Some- 
times portions  of  the  clolhiug.  hlaekeued  with  tiir  or  grease^  or  fragments  of 
glass,  are  forced  iuU>  tlie  iiiidHt  of  tlie  broken  structures:  in  this  case  the  for- 
ceps or  tiiigers  will  be  found  the  most  convenient  and  effective  instrinnent* 
for  their  removal.  Kveii  the  natural  components  of  the  part  may,  after  such 
accidents,  become  foreign,  niid  dciiuind  removal  with  as  much  urgency  as 
those  which  enter  fmin  witlnmt:  ibiis.  portions  of  integument  banging  by 
a  thread,  pieces  of  detache<l  musoles,  and  comminuted  Jragmenls  of  bone, 
having  lost  all  vital  coiitiection  with  the  wound,  are  to  be  taken  away.  Just 
here  it  is  proper  to  introduce  a  caution  in  regard  to  taking  too  much  liberty 
with  ragged  portions  of  stiniclure.  It  is  often  ver}'  difficult  to  decide  witn 
certainty  what  will  be  the  fate  of  irregulur  and  ]nirtially  separatiKi  flaiis 
of  integument.  Some  very  un[)romising  lags  do  survive;  and  therefore  the 
knife  or  scissors  should  be  used  .sparingly,  and  when  the  least  uncertainty 
exists  it  is  better  to  give  the  patient  the  benefit  of  the  doubt,  and  allow  sucn 
shreds  to  remain:  if  they  survive,  well:  if  not,  no  bann  will  come  of  their 
being  lef^  to  the  pr*3cess  of  natural  seputiUion,  In  all  wounds  about  the  face 
and  scalp  this  rule  applies  with  tenfold  totve,  in  consequence  of  the  great 
vascularity  of  the  ItsHiies.  In  dealing  with  fragments  of  bone,  wo  may  hope 
to  obtain  their  reunion  so  long  as  their  periosteal  connection  wiib  the  shafl 
remains. 

H.  The  apposition. — Wounds  of  this  kind,  being  prone  to  slough,  from  their 
dimiinshed  vitality,  will  not  endure  tension  or  stj-ctchiug.  atid  when  their 
sides  can  be  placed  in  coiitact  it  is  better  to  avoid  stitches  and  simply  apply 
adhesive  strips,  leaving  ample  intermediate  spaces  for  drainage.  If  there  is 
a  tendency  to  dis|)lacemont.  the  angles  or  processes  of  the  margins  should  bo 
loosely  united  by  insei'ting  a  few  stitches  of  silver  thread.  As  preliminary 
to  the  use  of  either  sutureB  or  plasters,  the  parts  should  be  cleanly  shaven  of 
hair. 

4.  External  dressings. — In  applying  an  external  dressing  the  antiseptic 
method  may  be  adopted,  or  simply  water  may  be  tised.  In  wounds  of  this 
kind  1  confess  to  a  great  fondness  for  water,  sliglitly  impregnated  with  oar- 
boHc  acid  or  corrosive  sublimate  (one  to  live  thousand)  solution.  Honm  of  the 
ffrandest  triumphs  of  c<)nservativc  surgery*  especially  about  the  hands,  have 
been  obtained  hy  means  of  water-dressings.  If  the  wound  is  small,  it  will  be 
sufficient  to  apply  wet  compresses,  renewing  them  from  time  to  lime  aa  they 
bcconie  warm  and  dry;  but  in  more  extensive  injuries  of  this  nature  I  much 
prefer  to  empl(»y  iri'igation  (as  shown  at  page  r^'J).  The  temperature  of  the 
fluid  must  be  regulated  in  accordance  with  the  ext-ent  of  damage  sustained 
by  the  «ot^  parts.  If  their  totnpeniture  and  color  are  g«XKi,  it  may  be  em- 
plovod  cold;  if  not.  it  must  be  c(m)[  oj*  lukewarm. — 4)therwise  the  uirculutiun 
and  innervation,  already  feeble,  may  hv  so  depressed  as  to  induce  Bloughiog. 
AVater  used  in  this  manner  moderates  the  local  vascular  disturbance  and 
washes  away  serous,  purulent,  and  other  ptYtducls  fi*om  the  wound.  The 
water  may  also  be  aavantageously  medicated  with  chlorinated  soda,  per- 
manganate of  potash,  or  salicylic  acid,  all  of  which  have  the  etiect  of 
dcodnnzing  and  rendering  iniio<:'iious  the  putrid  formations  in  the  wound, 
and  id*  destroying  such  atmospheiic  organisms  as  are  believed  to  pivmote 
Buppuratif>n.  During  the  separation  of  any  tlead  portions  of  the  wound  and 
the  esTablishment  of  suiipiiration.  the  temj»eniture  of  the  water  may  be  raised 
a  few  degrees,  by  which  an  increase<i  amount  of  blood  will  be  invited  to  the 
part,  anil  those  capillary  activities  of  transudation  and  snppurarion  main- 
tained which  are  necessary  for  the  separation  of  the  dead  fron»  the  living. 
Should  an  inflammatory  inHltnttion  ensue,  stutting  the  parts  with  blood- 
stained serum,  aod  threatening  to  strangulate   by  its  accumulation   th« 
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fltmctures  in  Che  mid(4t  ot*  which  it  oxtendH,  int-iHionH  will  bo  demanded,  which 
by  emptying  the  nurchar^cd  tiftflues  may  limit  if  not  arrest  mortiticaiioii. 

When  the  slouf^bs  iK'gin  to  loonen.  the  vlgilauoe  ut'  tbo  Hurgut^n  sliould 
Uiereatied  in  antici|iiitiou  of  secondary  honiorrliage,  particularly  in  deup 
imist  and  in  the  vicinity  of  hirgc  veaHeU.  Both  patient  and  nun4b»  must 
bo  carel'ully  instruotvd  how  to  aci  in  the  event  of  »uch  an  occurrence.  Let 
ibe  dir«*ciionti  on  tliin  im]M>rrant  poini  ho  clear  and  well  impivsscd:  other- 
tti*c  livei*  will  otlteii  bu  Uxit  diiriut;  the  terror  and  disorder  wnich  an  anjtrry 
outbivuk  of  bhM>d  pHKlucen.  The  meaua  to  be  adopted  iu  Huch  ca^uH  is 
prf-Mr^ure  over  the  main  arterial  trunk  of  the  liuib,  U8  the  tcmoral  in  tho  leg, 
or  thtf  hruchiul  in  (he  arm.  1  oAen  direct,  in  view  of  Nuch  emergeucicH,  tbo 
luooe  adjust meiii  of  a  tourniquet,  which  can  bo  screwed  dowti  at  tho  first 
»i|n»»l  **t  dauber.  A  pn>fu?*e  bb-edin^  oritrinatin^  in  this  way  may  ceaMe  from 
»yn<H)peor  exbauHlioii  or  the  lorination  at'  a  precarious  clot  before  the  arrival 
of  ihf  *urjfe<jn.  and  he  may  l>e  belrnyed  into  a  dangeroUH  errf>r  by  Hupposin^r 
thai  the  slorin  if*  pa^t.  Tho  probabilitien  are  that  when  the  heart  recovers 
i\A  power  ihe  bleedini;;  will  be  i-efHiated,  and  with  these  aliernanona  of  coeso- 
lion  »nd  renewal  tbe  life  of  the  patient  will  !*Iip  awa}*  thnm^b  profeaflional 
liniEdiiy  and  indtHMsion.  It  ih  proi>er,  then,  in  all  cases  where  we  bnvo 
re»M»n  to  believe  that  a  large  vessel  is  opened,  to  make  the  ligatttre  of  the 
thief  arlerj^  of  the  limb  ut  once.  To  Heck  for  it  in  the  wound,  oven  were 
it  found  !in<i  ligated,  would  only  tw  to  expose  tho  patient  to  tho  liability  of  a 
nspetition  of  the  uccidenl.  the  jmrtH  being  in  an  uidieallhy  and  }«loughing 
ponditirm. 

After  the  sloughs  are  all  removed,  the  work  of  granulation  begins  in  order 
to  ropftir  the  breach.  These  granulations  are  open  to  all  the  accidents  of 
ulcerR.  and  should  b*^  Treated  on  tbe  same  printMples.  Irriiration  may  be 
Mi«pcnd(>d  a*  *«>*>n  as  cicatrization  begins,  and  tho  healing  surface  covered 
bjr  «  idedget  wet  with  plain  water,  and.  us  tbe  cicatrization  advances,  this 
mAV  be  substituted  by  a  dressing  of  (foulard's  rorute  <ir  Utracic  ointment. 

Tho  diiw.*olonitioiis  or  ecchymoscs  which  frequently  exist  anjund  a  wound. 
require  time  for  their  removal,  though  the  work  may  be  hastened  by  stimu- 
lating lotions. — tbe  best,  iu  my  judgment,  being  dilute  alcohol  in  which  a 
tittle  muriat*?  <d'  atumonia  is  dissolved  (yiv^^  grains  to  the  ounce),  and  applio<l 
by  wetting  pledgets  of  linen  with  the  Huld.  Spirit  of  camphor  is  a  popular 
domestic  remedy,  and  so  also  is  the  tincture  of  arnica,  l>oth  of  which  answer 
%  vt>ry  good  purpose. 

CossTiTi  TioNAL  Tbkatment. — In  cases  attended  with  shock,  should  reac- 
tiofi  n  tX'cur.  cxtA>rnal  warmth  must  be  applied  to  tho  extremities,  spine^ 

an-.  :ium.  and  warm  milk  or  beef-tea.  with  a  little  wine  or  whiskey, 

given  ik\.  int^<rvaN,  though  stimulants  Khould  be  exhibited  with  caution,  and 
not  prematurely.  Atterreactiiin.  pain  and  nervous  excitement,  when  present^ 
%T^  m'>st  oaM»ily  ivlieved  by  opiates, — the  best  twing  the  deodoriz<.'d  tinctnre  of 

lium  by  the  mouth,  or  morphia  hypodormieally.  During  the  febrile  stato, 
atii»ini?*tration  of  cold  lirinks.  with  a  lilile  sweet  spirit  of  nitre,  an  oc- 
ional  hixaiivc.  and  uu  uuirritntiug  but  nutritious  diet,  constittites  all  tho 
»*cc^«ary  treatment. 

Should  traumatic  mortification  set  in.  all  our  resources  must  be  brought 
bnrard  to  counteract  the  accompanying  exhaustion,  such  as  miik-punch, 
Wef-««aence.  eggs,  subntantial  broths,  chicken-jelly,  and  beef-jelly.  If  the 
•tomAcb  becomes  irritable,  with  a  tendency  to  nausea  or  vomiting,  cham- 
pa|i;ne  or  carbonic  acid  water  will  be  tiMefhl.  Pain  and  restlessness  arc  best 
Oonirolled  by  anotlynes.  an<l  quinine  and  iron  become  valuable  as  tonics. 


Contused  Wounds. 

ConVttnions  are  concealed  wounds,  and  possess  many  features  of  great  in- 
'■*^**'    Tliey  rtfc  piiiduecd  in  a  variety  o(  ways, — by  blows,  falls,  or  forcible 
MM  when  a  porstm  is  crushed  under  falling  timbers  or  walls  or  is 
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caught  between  the  buffers  *)t'  cars.  These  injuries  are  met  with  in  variouii 
degrees  of  HeviM'ity.  Jrotii  u  slight  bruise  or  pinch  of  the  skin,  ioliowed  by  a 
litdc  tlitwroloration,  U*  the  pulpiticaliori  of  all  the  coni|M)neniH  of  a  limb  or  the 
rupluii!  of  riiHciif  and  btuod-vesselH  and  the  laceration  of  internal  organs,  nuoh 
as  iho  siiinal  cord,  bmiri.  livi^r,  flplccn.  intestincK,  and  bladdnr.  It  Ih  altnuHf 
incredible  wtuU  an  ann-tunt  *)f  damage  can  be  done  to  the  deep-iw^ated  pari« 
without  even  a  iL^sitm  of  the  skin.  Many  peraons.  especially  aged  women, 
who  are  cmaciati'd.  are  pariicnlarly  atfectod  by  such  injuries. — the  slightest 
blow,  or  ])reB8ure  with  the  Hiigei-n.  giving  rise  to  ecobymodis.  In  scorbutic 
atatcK  of  the  Bystem  the  huiuc  tendency  exi»tH. 

The  symptoms  of  a  contusion  arc  ]jain.  swelling,  diBCoIoration,  and,  in  severe 
cartC!*.  "shock." 

The  pain  experienced  aiYer  a  blow  is  not  intense  or  n<*nte.  It  iw  described 
ttH  u  numbness  t>r  rjcad  feeling,  which  may  remain  for  a  long  tinte,  or  enti  iu 
a  tingling  or  ]>ricking  sensation,  especially  if  the  trunk  of  a  nerve  has  been 
bruiseil.  When  the  violence  has  been  inflicted  over  portions  of  the  .skeleton^ 
having  bul  a  Ihiri  ci>vering  of  soft  parts,  like  the  tibia,  and  where  the  perio»- 
teum  has  been  injured,  the  pain  merges  into  a  condition  of  extrt^nie  tender- 
ness, the  parts  l>eeoiuihg  inloleraul  to  the  slightest  prossni'w.  The  same  vio- 
lence  which  (»rigiriaieH  the  ]>uin  produces  otten  a  loss  of  piwer.  If  a  severe 
blow  be  inflicted  over  the  tlelloid,  or  across  the  arm.  the  limb  falU  poweHesti 
by  the  side.  The  contusion  may  be  pitxluced  indirectly,  as  wbeiv  a  j>er»on 
falls  tipon  his  feet  iVoni  n  height,  and  finds  himself  unable  to  stand,  with 
defective  sensibility  in  the  injured  ])arts.  The  sj*ituil  marrow  in  such  a  case 
has  sutlered  from  the  transmitted  force. 

The  swellirt/j  and  tii^rot oration  are  closely  connected,  and  are  due  to  the  ex- 
ti-avasatiori  of  blood  and  blootl-stained  scrum.  Tiiey  occur  immediately  after 
the  injury,  but  nmy  not  lie  visible  until  some  time  nas  elapsed.  The  vctiftela 
which  furnish  the  blood  are  ftu*  the  most  jmrt  veins,  in  conftequence  of  their 
walls  being  Ichj*  able  to  resist  injury.  The  decree  of  swelling  will  depend 
upon  the  ruanbcr  or  size  of  the  vessels  broken  and  the  anatomical  structui-e 
o(  the  part.  Thus,  the  celhdar  tissue  of  the  sculp,  being  <'oinpact  and  in- 
extensible,  docs  not  allow  of  much  distention,  while  the  intcgnment  of  the 
eyeliiis,  the  coitjunctiva.  and  the  skin  \}\'  the  perjis  enlarge  to  a  great  extent. 
The  blood  whieh  escapes  run^^  through  the  intei*stiees  of  the  tissues,  and  may, 
where  no  peculiarities  of  structui-e  exist,  spread  over  an  extensive  surface. 
intluenceii  mucti  by  gravity,  and  settling  to  the  most  dependent  situations; 
or  it  may  press  the  tibivs  of  fascin*  aside,  compressing  them  together,  and 
forming  a  cavity  or  depot  for  its  reception.  These  blood-accumulations 
remain  in  a  tluid  state.  Such  blood-tumors  are  frequently  seen  in  the  scalp 
of  the  new-born  child,  the  result  of  long  pressni'c  within  the  walls  of  iho 
pelvis,  and  occasionally  follow  the  application  of  the  forceps  when  the  ad- 
justment is  not  altogether  accurate.  Somciitnes  the  swelling  arises  from  a 
ditforont  cause  than  blo«>d,  illustrations  of  which  are  seen  in  the  welts  that 
rise  in  a  fi*w  seconds  uptni  the  body  or  limbs  of  an  animal  wliich  has  been 
Btruck  with  the  whip-lash.  These  otdargemenis  consist  for  the  most  part 
of  blood-stained  serum  wliich  has  transuded  through  the  walls  of  the  veaeelij 
Burcharired  with  blofnl  under  the  stimidus  of  violence. 

Discolorations  or  ccchymoses  appearing  at^er  the  lapse  of  days  arc  indica- 
tions of  deep-seated  injury,  the  bUwjd — ^especially  the  more  liquid  part  of  it — 
finding  its  way  slowly  through  the  planes  of  stnicture  to  the  aurface.  This 
phenomenon  is  quite  coniiuon  after  fractures. 

These  ecchymoses  exhibit  ditferent  shades  of  color,  being  sometimes  quite 
black,  and  by  an  inexperienced  eye  might  readily  be  tnistaken  for  the  begin- 
ning of  mortitication  ;  at  other  times  they  are  blue,  or  even  red.  Ai>er  a  few 
dayft  these  spots  may  change  to  a  green,  yellow,  or  brown,  or  a  mingled  tint 
in  which  all  ai*e  blen<ied.  Some  of  these  shades  de|}end  u|)on  the  ivlativo 
proportion  of  the  corpuscular  and  fluid  constituents  of  the  bfotHi.  The  mors 
of  tno  former,  especially  if  from  veins,  the  darker  the  «tain.   Shoidd  there  h%\ 
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icient  leaion  oi'  the  skin  to  udmit  air,  tbo  color  Ihsci^iucv  more  i^,  tVom 
IIm  ftClion  of  oxygen.  The  varied  tints  or  shadei*  in  the  lutor  sta»^es  of 
•oobrinosie)  mutiit  bu  referred  to  the  decoloration  or  reuctioii  of  hieiimlin  on 
the  oloo<l->c*rum  present.  The  eccbymosis  presc^nt  in  liio  proioiinder  ]mriH — 
«a  ttmorijic  the  museleM — (^onsititd  of  tinehnn^ed  arterial  or  venous  IiIoikI.  Ec- 
cbyrnoseti  aiv  ftoineiimeH  followwl  by  blubs  or  vesieles.  and,  tlial  tbev  may 
not  bo  confounded  with  mortitication,  the  foHowin^  conFtideratiotiH  \vil[  »ervo 
to  clear  up  uneertaiiity.  In  nioi-titioation,  onee  eHt4ibli>he<i.  the  conditions 
are  ubtiionco  of  pain  ancl  sensibility,  loss  of  tempeniture.  eraeklinii  front  the 
elimination  of  ;^asrs.  and  an  otietisive  odor,  noue  of  which  are  present  in  a 
i.*«M>  of  uncomplicaied  ecchyinosis.  If  an  artery  he  opened,  theiv  is  usually 
a  rapid  ©scape  «»f  bUxMl,  |,?iving  rise  t»i  a  diffuse  swelliti^.  which  yields  after  « 
time  ■  distinct  pulsation,  forininij;  a  spurioun  aneunsnt.  In  the  periphery  of 
such  a  swelling  there  is  ('(tubulated  hliHxl.  but  in  the  centre  it  is  liquid,  and, 
andcr  the  influx  of  fresh  fluid,  is  kept  in  a  state  of  moliou  iniiiatini^  the 
circulation. 

Hb>xi-**wynin4rs  are  fVequently  found  to  becoiue  circumscribed  after  inju- 
rioi^.  the  circutuhcri prion  beini;  fonne«l  by  the  condensation  of  the  aivolar  and 
other  riMSueH.  aitd  this  after  a  time  \ni\y.  through  nutritive  or  inllannnutory 
de|*osiis.  aKsunie  ibe  character  of  a  nieuibraue  r»r  cyst.  These  "depots,"  as 
they  are  I'lilleil.  iii-e  very  curious  thini^.  The  contained  blood  may  assume 
three  conditions, — solid,  seaii-solid.  and  liquid.  The  explatmtiini  for  these 
dilTen^nt  MatcM  1  am  not  pn'pan'd  to  ^ive.  1  liave  seen  «ucb  colle<-tione  most 
iW'quently  U|H.n  llu*  back  and  over  the  <riuteal  rcijion.  The  ihn)mbi  which 
form  in  the  labia  of  the  female  atU-r  a  difficult  parturition  aiv  of  this  nature. 
The  final  diH|Nwiiion  (if  these  ■  depots"  is  not  always  the  same.  (Jonerallj 
they  art*  absorbed,  particularly  when  the  bbhHl  remains  fluid.  I  have  otVen 
aeeii  9Urti  a  teiiuinatioTi,  even  when  their  ^reat  si;^e — equal  to  the  head  of  a 
youn^  child — made  such  an  event  impi^iliable.  They  may  become  sourcoa 
of  irrilalion.  provoke  inflammation,  and  ivsult  in  suppuration, — :(  result  m06t 
likely  lo  take  place  in  those  which  aiv  harrl  or  coagulated, — and  finall3'  they 
may  umlergo  organization,  and  |m.sr*  iuto  connective  tissue,  in  the  same  man- 
oor  oii  d*>es  a  thrombus  within  a  blood-vessel.  I  am  quite  certain  that  many 
crMi«  be<in  in  thin  way:  after  the  ivinoval  of  the  bloCMi  the  wall  remains, 
and,  J»eing  lined  by  u  layer  of  secreting  cells,  it  furnishes  the  fluid  of  the 
eysi ;  thi»ui;h  it  is  jirobable  that  sometimes  the  contained  fluid  is  simply  the 
liquor  sanguinis  of  the  original  *"tl'usion,  becoming  straw-colt ired  or  clear  by 
the  nanoval  of  the  f<»rmed  evmstitucnls  of  the  blood. 

Hut  tTH  OF  C<»NTL8iONS. — For  the  most  part,  except  in  aggravated  ca-*eB, 
takee  place  without  any  unu^ual  dnivvba<-ks;  yet  the  effects  of  con- 
aie  not  unfrequently  troublesome,  and  sometimes  fatal.  The  m(»8t 
cotnmon  tmael  is  abscess.  This  may  be  the  ix'sult  of  the  succeeding  inflam- 
matioD.  ana  may  prove  of  a  diffuse  kind,  witbi>ut  any  limiting  wall,  as  ia 
uilcii  seen  in  the  ischio-rectal  region,  the  scrotum,  or  the  palm  of  the  hand, 
after  a  binji^Kv 

t.ryfipdas  may  follow  a  contusion. — oftener  seen  on  the  scalp,  perhaps,  than 
rUi'where, — and.  what  is  still  more  serious,  vwrtificitfhn,  limiten  or  extended 
acc<inlintr  to  the  degiyo  in  which  the  vessels  and  nerves  have  been  involved. 
,//  conf faction,  e^]H.'vm\\y  of  the  palmur  ap<»neui*oHiA.  is  another  con- 
••  -tming  on.  it  nmy  be.  i*everal  months  after  the  original  iiyiiry,  and 

p  It  deformity  of  the  fingers. 

■■i  of  a  part  which  bar*  been  the  subject  of  a  contusion  is  by  no 
iiM'aiiM  diM  «>iumon.  particularly  when  the  injured  tinnues  lie  near  the  bone, — us 
ovtT  the  subcutaneous  fioriion  of  the  tibia  uv  the  cninial  bones.  There  is 
fr»«pier»tly  associatrrf  with  this  tenderia'ss  some  irjduration  or  thickening, 
which  has  its  origin  in  the  periosteum.  This  sensibility  may  assume  a  peri- 
(xlttal  form,  an  evening  exacerbation  of  nuin  setting  in  about  bedtime,  and 
often  foresha<lows  the  commeticcment  of  bone-disease.  Contusion  of  jointa, 
wIk^o  ac<<4>mpaniod  by  comminution  of  the  bones,  is  a  very  dangerous  ii^juryf 
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often  ending  in  pytemia  and  death  ;  and  the  same  may  ho  Haid  of  c(mtU8i< 
of  the  liver,  kidneys,  and  spleen. 

A  bruihu  is  otleu  followed  by  an  intractable  neuralgia^  con8e<|ueut  u|H)ti 
direct  nervo-iijjurv,  or  it  may  indin-e  in  ilm  same  manner  a  loealiKod  paraly^s. 

Fatty  tumors  1  have  seen  sprin^^  up  in  the  seat  of  an  <jld  eoutuniun.  Maiig- 
nant  disetise  is  frequently  ealleil  into  activity  in  this  way.  In  very  many 
instanees  I  have  known  carifer  oT  (he  (eniale  hiva.st  nipiJly  develop  al>cr  a 
blow,  aeeidental  or  otherwise,  upon  tt»e  gtand, 

When  ft  tiiathe.sis  is  present. — sueli  as  rheumatism,  ^out.  or  Byphili**. — 
bruised  p:irts  are  pre-eminent h-  liable  to  morbid  attaeks.  In  the  case  of 
a  youn<;  inun  who  was  under  my  care,  and  who  wius  the  subjert  of  berodi- 
lary  Hyphilis,  if  his  shoe  pres"ae<l  moderately  ban!  at  any  point  on  the  foot, 
or  u  linger  was  slightly  pinched,  ulcenilion  wuj*  almost  certain  to  follow.  As 
far  as  my  ohservati(»n  extends,  such  results  are  more  common  in  tran^miiied 
than  in  acquired  syphilis. 

Teieatsient. — TIk'  arrest  of  the  oxtravasatioD  is  the  first  iudication,  thoujB^b 
often  this  has  ecastd  spontaneously  before  the  patient  is  seen  ;  the  second  i» 
to  haaten  the  removal  of  tlie  Idood  already  effused,  and  to  limit  the  conw^- 
quent  traumatic  inftammaltun. 

The  measui-es  tor  the  urrest  of  bleeding  coneist  in  applicatione  of  cold,  as 
ico  in  rubber  batrs  ar  bhidiifi"s,  (ir  itL'-waler.  apptird  by  saturating  pledgets  of 
linen  or  muslin,  bitniing  them  tirnily  upon  the  part,  and  renewing  them  tre- 
quontly,  or  as  olU*n  as  they  become  dry.  The  same  caution  is  pmper  hero 
as  in  contused  and  lacrratod  wounds. — namely,  not  to  carry  the  cold  treat- 
ment too  far  when  the  damage  has  been  so  extensive  as  to  render  sloughing 
probable;  otherwise  that  event,  thnnigh  the  depressing  eflfect  of  a  low  tera- 

f)ei'ature.  may  be  brought  about  unexpectedly.  Astringents  and  Htimutating 
otions  conjoined  are  valuable  remedies,  not  oidy  for  controlling  or  lindttng 
extravasation,  but  also  for  hastening  its  removal,  wliich  is  orilinarily  a  slow 
process  at  best.  Among  this  clasn  of  remedies  I  know  of  nt^thing  so  effica- 
cious as  a  mixture  consisting  of  common  table-salt  tbn^e  draehnis,  muriate  of 
ammonia  one  drachm,  and  bay-water  six  fiunces.  Pieces  of  linen  or  lint  wet 
with  the  liquid  must  be  apjtiied  frequently  over  the  injnred  parts.  Other 
remedies  are  in  [K*pidar  use,  such  as  the  tincture  of  arnica  pure  or  diluted, 
acetate  t>f  lead,  sulphafe  of  zinc,  acetic  arid,  spirit  of  camphor,  and  alcohol. 
These  all  pfwsess  a  decided  value  as  sorbetaciiwits,  ]mrticularly  the  alcohol, 
which  I  frequently  etnploy  It  may  occasionally  l>e  desirable  to  renu»ve  the 
blood,  though  such  cases  are  exceptional.  It  is  frequently'  done  among  pugi- 
lists in  the  case  of  black  and  swollen  eyelids,  and  the  practice  is  worthy  of 
imitatiou  where  it  is  an  objecl  to  gel  rid  (if  such  an  ecehyniosis  quickly.  A 
puncture  shoidd  bo  nnide  int<»  the  cellular  tissue  (d'  the  lid.  just  above  the 
evclashes,  and  the  blood  pressed  out.  after  which  a  pleiiget  wet  with  ice- water 
soould  be  bound  on.  to  prevent  a  further  accuinulalion.  DejMjts  of  bU>od  are 
be*»t  loft  to  themselves,  or  al  most  should  be  only  moderately  compressed  by 
pad  and  roller.  On  no  con-sidei-ation  should  Iney  be  o[>ened,  except  when 
they  have  provoked  suppuration,  as  they  are  prone,  when  lanced,  to  behave 
much  after  the  manner  of  a  cold  abscess  utter  its  evacuation.  Sh<»uld.  how- 
ever, a  necessity  arise  for  their  incision,  the  cavity  should  be  fi-equenlly 
injected  with  a  solution  of  salicylic  or  carbolic  acid,  and  compression  ajtpliisJ, 
so  as  (o  keep  the  walls  in  ooi»tact  an<l  sec\uv  their  cons<didation.  In  cases 
where  the  vitality  of  the  damaged  structures  is  serioti.sly  impaired,  the  <'in.»u- 
lation  being  feeble  and  embarrassed  and  the  skin  eool.  warm-water  dressings 
arc  denumded.  To  niaintain  these  at  the  proper  temperature  they  should 
bo  covered  with  oiled  silk  or  rubber-cloth.  Should  a  contusion  end  in  a 
circumscribed  sbnigh.  its  separation  will  be  hastened  by  a  flaxseed  |Mjultice. 
obsoin'ing  to  deodorize  and  disinfect  the  dying  tissues  at  each  drtissing  with 
washes  <d'  jwrmanganale  of  p<nash.  chlonnated  soda,  or  carbolie  acid  water. 
In  inst-ances  of  ditl'used  aneurism  the  treatnuMit  must  In?  governed  by  the 
magnitude  of  the  vessel  wounded.     If  the  lesion  involves  an  artery  like  the 
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iai.  OP  even  the  brachial,  the  pr*)j>«r  course  will  be  to  cut  down  upon 
the  vi'A.Hol  and  tie  it«»  extremiUea;  if  the  poplitviil  or  femoral,  to  amputate 

the  linili 

Atnptituti(»n  will  become  neceasarv  in  tho-no  cases  in  wliu-h  the  con»pvinents 
nfalimb  an?  broken  iiit<i  a  pulp,  ihc  bones  ciimniinuttfd,  and  the  vesHels 
(1(Hiiviyi,M|.  us  inilionteii  by  losj*  of  teinpcnituro  and  t!ie  absence  (if  oin-nlation. 

C-ontusions  uf  ihe  alidinninul  viscera  aro  fivi|uenlly  met  with  as  tin;  re-sult 
oft'alU  or  of  the  passage  of  wheels  over  thir*  part  of  the  iMnly.  The  injury  irt 
rbjinw'tcriictJ  by  a  slow,  feeble  pulse,  euol  skiu,  torpid  bowels,  and  sometimes 
rctrniion  of  urine.  In  Huch  cases  there  is  nothing  comparable  tn  external 
heat  and  moisture.  A  piece  of  flannel,  foMed  two  or  three  double,  should  be 
'Mttkoil  iu  hot  water  or  a  hot  deeoctiou  of  h(»ps,  laid  over  the  abdomen,  and 
rwrfiilly  CH^veri^d  in  with  oiled  silk  or  ruhber-cloth.  in  order  to  prevent  ev;i|>- 

Hiou  and  retain  the  heat.  A  light  mush  or  bran  poultice  answers  yary 
much  the  same  end. 

Where  pain  is  present  in  contusions,  and  is  of  sufficient  importance  to  do- 
tuAndan  am" Ivne.  opium  in  any  of  it^  forms  may  be  adnunisteivd  until  relief 
ixohtftined.  The  diet  nhoultl  bo  regulated  according  to  the  necessities  of  the 
c»*c,  Where  dead  pans  are  to  bo  separated,  or  where  profuse  suppuration 
enKiatj,  the  system  will  ivquire  Mipport,  and  therefore  the  aet'essity  arises 
for  nutritious  food,  tonics,  and  perhaps  stimuhtuts. 


Ponctored  Wounds. 

Punctured  wounds  are  prtxlueed  by  »har|»-pointed  instruments,  such  aa 

"Iw.  pins,  nails,   tacks,  glass,  thorns,  splinters,  hooks,  dirks,  bayonets, 

)rdss  and  the  leelh  and  horns  of  animals.     Wounds  intlieted  by  the  fangs 

reptiles,  the  stings  of  eerlain  insects,  and  the  suctorial  apparatus  of  others, 

tlidugh  puncture*!,  do  nut  properly  eonie  under  this  head,  as  there  is  an  im- 

portAHt  element  in  such,  viz.,  the  introduction  at  the  same  lime  of  some 

jwiftitniir  irritating  secretion,  which  et>nfers  upon  rhem  theirchief  importanee. 

ii*  effect  on  the   tissueM  is  ditfereul  aeeoniing  to  the  sharpnosti  of  the 

It  of  ttie  vulneniting  btidy.      If  a  needle  or  pin  bo  driven  into  the  body, 

onterH  tttid  ads  as  a  wedge:  the  break  in  the  continuity  of  the  structures 

i»tn*(ie  by  the  point,  whilst  (hat  which   folli>ws  makes  room   tor  itself  by 

cfuwding  or  pressing  tttgether  the  parts  in  which  it  is  lodged.     If  the  point 

he  ruoru  blunt,  like  that  of  a  nail,  or  of  the  tooth  or  horn  of  an  animal, 

»  O'Utiision  is  added   tt»  the  puncture;  indeed,  the  eontusion  precedes  the 

putirtiirc,  nj*  the  parts  are  bruised  before  an  entrance  is  made.     When  glass 

orispliiiters  enter  the  Hesh.  their  irregularities  of  surtiice  cause  some  ilegreo 

jOf  lftc«<rut ion  ;  and  if  a  dagger  or  a  sword  inflict  the  wound,  the  double  or 

flw  edge  of  the  weajiori  pnMlucew  such  incision  with  puncture. 

.lip  Heriotw  natui*e  of  tliese  wounds  is  perhnps  rather  exaggerated.     The 

*'»rgcon  constantly,  in  his  investigations  an<l  ojn'nitions.  inflicts  such  injuries 

without  anticipating  any  evil  consecpiences.     The  iutn»duetion   of  the  ex- 

pldrinu-fieedle  to  ascertain  the  nature  of  growths  and  clear  up  obscure  points 

na  mutter  of  daily  pnictice  ;  during  the  reign  of  ampuiirture  parts  wei'e  made 

lobriMte  with  needles  ;  the  tMwar  is  plunged  into  Ihe  walls  of  the  atwlomen,  or 

inir*  the  vrotum.  as  in  ascites  or  hydrocele  ;  longaspiratiou-needles  are  thrust 

tbningh  the  walls  of  the  chest  and  into  lung-cavities;  the  seamstress  pricks 

ber  fingers  with  needle*  and  pins;  and  women,  under  singular  psychological 

cupnce^,  make  pincushions  of  themselves  to  attract  a  kind  of  notoriety ;  yet 

in  all  thvtie  wounds  how  uncommon  is  it  to  see  the  least  incouveiuence  follow! 

[Tn,.,.«.T.i;,  -ited  punctured  wounds  cannot,  in  view  of  such  facts,  be  deemed 

dfti  _  The  cau-^^  which  renders  them  so  should  be  referred, —  1.  to  the 

titriii  1  iim;^  N^ounded  :  as  when  nerves,  tendons,  or  Vilo(»d-vessels  ai^  pierced. 

When  a  nerve  i;*  wounded,  and  the  foreign  body  ivmaius  in  its  substance,  or 

pnrvokcs  inflammatittn  and  the  formation  of  cicatricial  tissue,  tin!  injury  may 

w  roUowc<d  by  excessive  neuralgia,  or  sensibility  of  the  most  distressing  kind, 
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or  muscular  npasms,  or  evea  epileiwy  and  tetanus.  Should  the  offending 
body  enter  a  tendon  or  an  a|>«rieurosis,  in  time  it  excites  (•onlraction  and 
consequent  det'orniity,  I  once  removed  a  needle  from  the  tendon  of  the  lonj^ 
flexor  of  (Ijo  tluinilt,  which  had  hw^n  lor  n  l^nij  time  emhodded.  ami  was  pm- 
ducinyj  contraction  and  ttpartniM  <»f  pain.  Wlien  a  needk*  enten*  a  vej+Hol,  the 
opening  eloHew  on  itb  removal,  without  ^plcedini;;  hut  if  a  nail  or  a  dagger 
pierce  its  walls,  aneuriem  or  profuse  hcmorrbaur*-*  **"*!  death  will  follow.  2,  lo 
forei^^^n  matter  conveyed  into  the  wound,  as  may  hap|»en  in  cases  of  p*;iet- 
moriem  exnnniuUionH :  in  nuch  a  case  inflammation  of  the  lymphatics  and 
veinM  nuiv  he  yel  u[»,  and  abrtcesy  may  follow.  In  this  way.  too,  the  surge<m"n 
needle,  when  not  properly  cleaned,  nuiy  become  (he  carrier  of  a  <ieadiy  jK>ison. 
3,  to  (he  addition  of  laceration,  which  gives  increased  importance  and  possible 
danger  to  punctured  wound?.  bec.aue*e  the  fluids  which  result  from  the  devi- 
tiilized  fragments  of  such  lacerations  may  And  their  way  into  the  lymphaiics, 
poisoning  the  blood,  and  giving  rise*  to  a  wide-spread  constitutional  disturb- 
ance.  like  that  of  ichorrlueniia  or  ])ya^niia.  4.  to  the  imprisonment  of  Ihe 
inflammatory  products,  there  being  t*o  opening  for  their  escape.  In  the  palm 
of  the  liand  and  sole  <)f  the  fool  this  is  eminently  true.  I  have  seen  hands 
ho|Hdcasly  lost  from  this  cause,  and  death  Ibllow  in  a  colored  lad  from  a 
splinter  wounding  the  fcwt. 

Substances  liki*  needles  or  pins  show  a  remarkable  tendency  to  wander 
or  change  their  position  in  the  ImxIv.  nmved.  no  doubt,  by  the  play  *>r  the 
muscles  and  ti-mlons.  1  cnice  removed  from  the  knee-joint  a  need  lo.  the  head 
of  whicfi  I  discovered  in  the  internal  lateral  ligament,  while  the  other  ex- 
tremity was  fairly  within  tlit*  articulution.  It  lind  at  a  previous  date  entered 
the  Ihigh.  In  the  cose  of  the  neodli'  relerivd  to  above  as  being  in  the  tendon 
of  the  long  flexor  over  the  first  j)lisilanx  of  the  thumb,  it  was  known  lo  have 
entered  the  forearm  several  months  prcviotis. 

Bodies  less  pointed,  or  iiTcgniar  t»n  the  surface,  remain  stationary,  as  the 
iiTegulanties  entangle  in  the  tissues  and  opiMjse  movement :  should  their 
compositi<m  prove  <»f  an  unirntating  nature,  they  nmy  bex!ome  encysted  and 
remain  harmlessly  imprisoned  in  the  tissues  for  an  in<letinile  period  of  time. 
There  is.  however,  great  uncertainty  as  to  the  quiet  sojourn  *d^  such  materials. 
They  are  liable  to  become  disturbed  and  create  inflammation  and  nhsce« 
I  have  removi'd  ]K>rtions  of  glass  which  for  several  months  had  been  qui< 
occupants  of  the  body  but  which  nt  Inst  gave  trouble  and  ivqnircd  excision. 

Trk.\tmevt. — The  indications  in  the  treatment  of  puiiclure«l  wounds  are. 
Ihe  removal  of  the  injuring  IukIv;  the  control  of  hemorrhage,  should  any 
follow:  the  application  of  ]tro|>er  dressings;  and  the  relief  of  pain,  or  of 
muscidar  or  other  disturbance.  The  extraction  of  the  toreign  body  is  aiX&x 
a  matter  of  no  dilhculty,  as  a  portion  of  it  may  project  from  the  surfaedp' 
Ihe  fingers  or  a  pair  of  forceps  being  nil  the  instruments  requirwi  for  that 
purpose.  The  fish-hook  is  an  exception,  its  barb  rendering  its  removal  by 
force  out  of  the  question  withotit  laceration;  atid  therefore,  instead  of  pulling 
it  out,  an  incision  should  be  made  upon  its  extremitv,  and  the  hook  pu^lu^d 
forward  until  disengaged,  or  it  may  be  driven  onward  until  the  point  ap[ieans, 
when  it  nmy  be  seized  with  a  pair  of  forceps  and  extracted  at^er  cutting  olT 
the  shank  with  a  pair  of  pin-lbrceps.  Portions  of  glass  sometimes  enter  the 
flesh  and  arc  buried  out  id'  sight,  as  where  a  tumbler  or  h(»itle  is  broken  in 
the  hand,  or  where  the  arm  is  driven  through  a  window.  The  introduction  of 
a  jirobe  will  enable  us  to  h)calize  the  body,  and  its  extraction  is  etVeeted  by  a 
pair  of  long,  slender  forceps,  the  ends  of  the  blades  being  well  r<Mighene<l. 

Needles  will  often  foil  the  best-diivcled  efl'orls  for  their  removal.  They 
generally  break  otf  upon  ontoring  the  body  and  qin'ckly  pass  out  of  night. 
The  place  nf  entrance  is  usually  indicated  by  a  dark  point.  By  grasping  a 
duplicaiuro  of  the  integun»ent  between  the  thuniii  and  finger  we  are  otU'ii 
able  lo  feel  the  Ixxly.  or  to  excite  some  complaint  of  ]>ricking  on  the  part  nf 
the  patient.  I  otten  have  located  such  substances  by  pressing  the  ckin  at 
ditfen^iit  poiutn  in  the  vicinity  of  the  place  of  entrance  with  the  rounded 
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eztremity  of  a  probe,  Homo  nufaMucRH  boing  oxpressed  when  the  iiiHtininiont 
tooohcd  over  the  situation  of  the  body.  The  ma^nol  has  been  uned  to 
liKalixe  Ut^vdloH  and  pai'ticirs  uf  t*U««l.  but  it  in  u  reriourci.'  ol'  doubtful  utility. 
The  Ik»m  coufho  ifi  to  incise  the  jmrin  obliqin-ly  to  the  supposed  direction  of 
the  iK*vdW.  introduce  a  probe,  and  ninke  li  gentle  and  delicate  oxploi-alion  of 
the  wound.  Its  eonlaet  willi  ilu*  ho<ly  is  iiitl  diftienlt  of  detection,  although 
thrt^adti  i*{  tfiHcia'  yield  u  Himilar  Herniation  and  may  deceive  one  not  familiar 
with  eucb  operatioriH.  Once  recoguizud^  it  may  be  ea»ily  8eized  an<l  extruetod 
by  the  long,  slender-bladed  forceps. 

Tbu  biMiiorrhugi?  in  punctured  wounds  i»  usually  ulight,  and  ia  readily  con- 
truUeil  by  u  comprirtis  wet  with  the  solution  of  the  bichloride  of  mei*cury  (one 
to  one  ihouHund)  and  bound  over  the  wouiid  by  a  roller.  If  painful,  the  addi- 
tion of  n  little  laudanum  to  llie  Holution  exerctsetf  a  mxjtbing  effect  ujmn  the 
part.  and.  I  doul»t  not,  tends  to  moderaie  the  Huccoe<liiig  intlanimation.  When 
%  punt-ttnxHl  wound  is  made  over  a  joint,  or  in  the  midst  of  tendons  and 
strong  aponeiiri>se.s.  elevation,  and  rest  upon  a  splint,  with  the  use  of  external 
ooid,  in  Uiv  form  of  ice,  are  im|>enUive.  and  generally  give  a  favoral>lc  termina- 
tion i^t  the  ca^e.  If  impi.irtant  vessels  be  wounded,  giviuL^  rise  to  an  atnount 
of  blecMling  not  (•ontn)llab!e  by  onlinary  pressure,  the  wound  must  boeidarged, 
And  the  vessel  sought  for,  and  tied  at  both  cnde,  or,  this  failing,  the  principal 
trunk  of  the  lind)  must  bo  ligatcd. 

The  pain  which  sometimes  follows  wounds  of  this  kind  should  be  promptly 
HubduiMl  by  adequate  doses  of  opium. 

lu  defiance  ot'  the  be8t-<iirecled  efforts,  inflammntion  will  occasionally  follow 
punctures,  particularly  when  the  palm  of  the  band,  the  sole  of  the  toot,  or  the 
extremity  of  a  finger  na-*  been  the  subject  of  injury.  The  danger  in  such  an 
event  is  great,  and  demands  both  bold  and  prompt  surgery.  The  disease 
travids  rapidly  along  the  numei*ous  svTiovinl  and  Viursal  mcmbrarief,  and  the 
pnwlucts  of  the  intlammation — being  imprisoned  by  unyielding  walls  of  tascito 
— will  occasion  not  only  divadt^d  jiutfering  from  pressure  upon  the  nerves,  but 
%\eA}  grwit  structui-al  diK(u*gani7.ation.  When,  thcivfore,  the  disease  does  not 
yield  to  elevation  of  the  part  and  hot  fomentations,  a  tree  incision  must  Ihj 
made  Hi»  as  to  give  exit  to  all  such  accuinulationa,  after  which  an  antiseptic 
dn'^-ftini;  should  be  applied 

The  addition  of  contusion  or  laceration  to  a  punctured  wound  increases 
ita  gravity.  It  is  verj*  common  to  meet  with  crises  of  dog-bite,  <»r  sc^ratchoa 
made  by  the  claws  of  the  cat,  which  nrove  ytbry  obstinate,  and  are  not  unfre- 
quontly  followed  by  extensive  eryBipelas,  and  even  sloughiug.  These  are  best 
treated  with  warm  water  and  laudanum,  washing  them  tirst  with  a  solution 
of  permanganate  of  potai^h. 

In  case*  where  intlamnuitory  s_\Tiiptonjs  follow,  attended  with  marked  con- 
stitutional disturbance,  it  will  be  proper  to  direct  a  gentle  cathartic,  such  as 
Hochelle  salt  or  castor  oil.  to  remove  all  sources  of  intestinal  irritation,  and 
thi*  should  bo  followed  by  wnne  fcbrit\ige.  like  the  neutral  mixture  or  sweet 
spirit  of  nitre.  The  diet  at  the  same  time  should  be  restricted;  and  as  the 
ioflammatiun  subsides,  medicine  may  be  discontinued,  and  a  inuiv  libend 
allowance  of  food  directed.     When  abscesses  form  and  the  suppunttion  proves 

Srofhse  and  prolonged,  quinine  and  iixin,  together  with  stimulants  and  a  full 
iet.  become  necessary. 


Poisoned  Wounds. 

PoU<ined  wounds  are  those  which,  in  addition  to  a  puncture,  abrasion,  or 
wratch.  have  at  the  time  of  their  infliction  some  peculiar  poisonous  or  irri- 
tating niatters  introduced  into  the  body  capable  of  producing  both  local  and 
ooOAtitutional  disease.  In  some  instances  the  mere  maceration  of  the  skin, 
witlxmt  any  visible  break  in  its  continuity,  is  sutTicient  for  the  reception  of 
the  pfvirujo.  These  poisonn  dit1V*r  in  their  nature  and  in  the  sources  whence 
they  arc  derived.     They  may  be  arranged  as  follows; 
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First.  Poisons  fVom  the  bodies  of  muu  and  beast,  both  dead  and  living,  the 

product  of  disease  or  of  dwunipowitiou. 

Sect^fitl.  PoiHoiis  derived  from  urachindans  and  peptilot*,  the  product  of 
special  poison  apparatus. 

Third.  Vominn  derived  from  instu-ts,  formed  in  the  sulivury  glands, 

I  nhall  ciinsider  those  in  their  order, 

I.   PoiHoiiiMl  wimods  eontrude'l  from  ihe  bodies  of  man  and  bi'Utcs. 

Dissection  or  post-mortem  woands. — These  wounds  are  very  much  U 
frequent  in  I'hiiadelpliia  at  pre>ent  than  they  were  thirty  years  ago,  A*' 
a  Btudeut  1  remember  nullerin^  inyfelJ".  and  witnessin;^  otherH  Huft'er,  from 
this  eia--8  itf  injuries.  Since  the  introduction  of  the  chloride  of  zinc  a» 
anti^eplie  airent  these  accideuta  have  almost  entirely  disappeared.  This  sul 
stance  appears  to  possess  the  property  of  riMiderinir  innocuous  the  prfHhic 
of  niorbia  cadaveric  changes,  tor  several  yearn,  whilt.*  teaching  anatoni' 
during  which  time  my  hands  were  constantly  in  contact  with  llie  tluidt* 
the  dead  body,  no  ineonvenience  was  ex]>erienecd  ;  nor  can  I  recall  any  caso 
of  diseection-wound  ann>ng  tho8e  en;;a^t'd  in  the  anatomical  rooms  whei 
the  cadavers  used  had  been  preHe!'\'ed  by  the  chloHd**  of  /.inc.  Occasional!] 
bodies  were  injected  t'i>y  lecture-room  df nionstratioM  with  what  is  popularlj 
known  in  Phil»del|ihii»  as  "  the  red  mixture.'' — a  combination  of  nick  sal 
nitrate  of  ]totash,  earbonate  of  soda,  and  molasses,  introdut-ed  by  the  lato 
rrofesHor  Horner,  uf  the  Univei-sity  of  Pennsylvania,  and  imparting  a  beau- 
tiful red  color  to  the  museles,  In  several  inHlauces  1  have  seen  the  char- 
acteristic prnsoniug  t*)llow  a  wound  inflicted  whilst  dissecting  subjects  ao 
treated,  and  I  suffered  severely  in  one  instance  myself. 

The  bodies  of  pei*siins  who  have  died  from  peritoidtiB.  especially  when 
puerperal  in  its  origin,  or  t>f  thoso  who  perinh  fnun  erysipvla.**.  pya-mia,  and 
carbuncle,  are  particularly  diingerous.  in  constHjuence  of  being  charged  with 
irritating,  putrid,  and  septic  matters,  the  product  of  micro-organisms.  The 
risk  of  infection  diminislies  as  putrefaction  advances.  Exaniiiiations  of  the 
body  made  shortly  after  deitlh,  us  in  ]>ost-mor1um  ta-ics,  nrv  fniught  with 
more  danger  tiiaii  those  made  in  ordinarv  dissection-  The  state  td*  health 
at  the  time  of  exposure  has  much  to  do  wiih  the  iiptTJition  of  animal  poisons. 
This  is  corroborated  by  the  fact  that  when  students  of  medicine  receive  a 
poisoned  disseeling-woutid  it  is  gencnilly  towards  (he  termination  of  th0_ 
winter  session,  when  the  constitutional  vigor  is  somewhat  imi>aired  by  ihi 
combined  influences  of  confinement  in  lecture-rooms,  dimiuisheii  exercise  ^ 
the  open  air.  and  the  enen'ating  etfects  of  badly-ventilated  and  overheuK 
lodging-apartments.  Individuals  sufl'ering  from  organic  disease  of  the  ki< 
noys  are  dangemus  suhjects  for  dissect iug-wounds.  Il  if*  also  ti-ue.  as  Si 
James  Paget  has  obsen'ed,  that  persons  long  exposed  to  the  atn»osphore  ai 
duties  of  the  dissecting-room  enjoy  a  certain  imrauuity  against  the  action 
the  septic  materials  of  the  cadaver,  just  as  those  living  in  miasmatic  regioi 
al>er  a  lime  become  comparatively  proof  against  malarial  poisoning. 

There  are  peculiarities  of  constitution  which  render  some  persons  particu- 
larly liable  to  sntTer  either  tVom  contact  with  the  fluids  of  the  dead  btwly  or 
from  the  prest'nce  of  its  offensive  exhalations.  A  prominent  surgeon  of 
acipiaintance  has  on  several  (K'CJisions  been  as  thoroughlv  poisoned  from  il  _ 
haling  the  foul  o<ior  emanating  from  the  cadaver  as  ihougn  the  materiee  Uiorbi 
had  been  placed  beneath  the  skin.  In  whatever  the  poison  consists,  it  certainly 
possesses  a  power  of  existence  and  propagaiion  entiivly  indeffendcnt  of  ila 
origin.  a»  it  may  be  communicated  by  the  lda<le  ot"  a  knife  used  months  pre- 
viously in  dissections.  The  part  which  generally  suflers  in  wounds  of  this 
class  is  the  dorsal  surface  of  the  hand,  a  part  where  the  skin  is  most  delical 

There  aiv  two  forms  of  dissecting- wounds. — one  in  which  the  local,  and  tl 
other  in  which  the  constitutional.  sym])toms  predominate.  Dissfction'tcoum 
which  have  chiffiy  a  local  Biqnificance  consist  in  a  scnitch.  puncture,  or  abra!*ion 
pro<iuced  by  a  knife,  needle,  or  spiculum  of  lM)ne,  which,  two  or  three  days 
after  the  arcident,  is  followed  by  a  rod,  angry  pointy  usually  on  some  part  of 
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the  hand,  ufcompanied  by  intenftv  itching  or  smarting,  which  ftcnMation  mav 
hf!  thi*  first  symptom  to  ap])nsc  tho  patient  of  what  has  hai»|»eiietl.  This 
rvd  |M)int  18  (4t>on  **nrmounte<l  hy  a  minute  vejsiclo.  tilled  witli  ncrum.  which 
opens  nnd  (Jisclmrgcw.  tbrniing  an  ulcer,  from  which  tl<iw»  a  scro-|Hinilcnt 
mitltT,  ot^en  tinged  with  blood.  lu  many  instance.-i  the  disease  it*  arrested  at 
ttii*  cta^c ;  the  minute  ulcer  hecoming  Hurrounded  by  a  wall  nf  lyrii]th.  the 
ddad  pariicK-H  of  li>;sue  tk^parating.  graiiulaiions  springing  up,  and  cicairizaliuu 
irnylimlly  taking  place,  leaving  for  some  time  a  livid  discoloration. 

In  other  eases  the  resulting  ulcer  is  surnmuded  for  a  short  lime  with  an 
«r}*ihi'mHlou^  bln«h  ;  its  boundaries  enlai'ge,  the  edge*  becnmo  indurated,  elo- 
ratiMl.  irn*gul:ir,  and  everted ;  the  soft  parts  for  some  distance  around  arc 
nwollen.  and  aswume  a  brawny  appearance ;  the  bottom  of  the  ulcer  becomes 
fovcpcii  with  H  gray  pultacoous  layer  of  necrosed  connective  tissue;  the  few 
(ffimilutions  present  are  pale  and  unhealthy,  and  the  pain  is  very  severe, 
hiivint;  a  burning  and  tliro)tbing  eharacter;  the  patient's  appetite  fail.s,  ho 
im,***-*!  ftlL«eples»  nights,  and  niay  have  a  slight  ngor,  followeu  by  febrile  dis- 
lurUnce  of  the  circulation. 

1\w  ulcer  may  remain  in  this  condition,  in  defiance  of  all  treatment,  for 
Iwn  (ir  three  weeks,  betbre  the  slough  separates  and  repair  cimiTucnces.  The 
skpicb  Ih-'Iow  (Fig.  266).  taken  from  the  hand  of  a  prominent  professional 
fHvnd.  l\irnishefl  an  excellent  repreHentati<m  of  the  dissecting  ulcer  described. 


Fio.  266. 
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ITker  thn  nwult  itt  >  ilimrctliig- wound. 

Id  Other  ca««8,  fVom  the  centre  of  k>cal  mischief  one  or  more  red  lines 
tfxt«Dd  up  the  arm  along  the  course  of  the  lymphatics.  At  tlie  same  time 
tiicTO  may  Ik'  n  slight  rigor,  fulhtwed  by  an  elevation  of  the  temperature,  a 
ftwjuvnt  pul«e.  and  headache.  At  this  stage  the  lymph  in  the  absorbent 
^M^lf*  nrrder  the  iufluenee  of  the  poison,  may  undergo  coagulation,  and  the 
fur  -foss  of  the  disease  Ik*  arrest ed.     Should  this  not  iKTur,  and  the 

>^  continue  to  extend,  the  glands,  as  the  supm-coudyloid  and 
iry.  into  which  the  l>Tn])h-vessel8  empty,  will  receive  the  infecti4mft 
tier  and  become  inflamed,  temler.  and  swollen.  Here  again  the  enemy 
BWiy  be  arrested,  and  its  further  passage  effect imlly  disputed,  by  the  inflani- 
RMlory  transudation  into  the  gland-slrucltire,  which  so  modifies  the  vims 
M  10  prevent  iitt  passage  into  the  emergent  lymphatics,  in  Consetpience  ot 
which  Ibe  const  it  utiimal  infection  is  escaped.  Xut  nnfrcMjnenlly  the  glan- 
dular inflanimalion.  excited  by  the  presence  of  the  virus,  nms  on  to  suppu- 
rmtion.  and  this  may  also  disarm  the  poison  of  all  specitic  properties  and 
ftbori   the  disease.      It  is  possible  that  many  of  the  phenomena  described 
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may  be  canned  by  tho  operation  of  putrid  tnattEM*B  alono,  indcpundont  < 

spocific  poison. 

Jh's.<<fctin(j-wounds  with  marke<i  constitutionnl  involvement. — Tn  this  foiiu  of  ihts 
dirtcftse  iho  i-onBtitulional  .•^yniptoniK  to  be  desoribod  may  arise  twenty-four 
bnurw  ul'lvr  inij<-iil:ili<jn.  find  bidoiv  ther«  are  any  local  manite^tationn  of  ihe 
injury.  Tbis  was  hm  in  llii^  rane  of  Proivswor  Deano.  of  l>ubiin.  wbo  died  on  liio 
ei;(btli  day  ufUT  tlii;  aUack.  It  in  ulto^othi-r  probable  tbat  in  such  a  eai*e  Uio 
poiKoti  pan»i'H  dirot'tly  into  a  veiu  and  at  once  indiK-en  oban^cH  in  tbe  bliHid. 
Genenilly,  bowever,  in  llie  f<»rm  of  tbw  drHease  under  considoraiion,  u  prelimi- 
nary lympbanjLiitiH  and  ^rlandnlar  onlarjt^cment  are  present.  In  addition  to 
tbeae  thi;  ontiro  arm  boiionioH  Hwollen.  (Edematous,  and  of  a  dusky-rod  v.o\or. 
The  tfwollini;  tivquontly  extends  to  tho  neck,  shoulder,  and  down  the  side  of 
the  trunk.  Tiiijre  i**  evidently  pretHint  in  Hueh  eases  a  diflus*e  t-ellulitis  similar 
to  that  seen  in  erysipelas,  wbien  iw  attended  with  tbe  same  disposition  to  the 
formation  of  dit^'une  abscess. 

The  ronstitulioniil  disturbanco  wbieh  accompanies  thiK  grave  condition 
reveals  more  than  the  ioeal  operation  of  the  poison.  It  indicates  tbat  tho 
latter  has  eiiterefl  (he  circubiliou.  ainl,  aetinir  iih  a  ferment  in  tbe  bloi>d,  baa 
given  rise  to  tbe  phenomena  nt'  septica'niia  or  pytemia.  There  are  alterna- 
tions of  rijc<^i*8  with  Hnslics  oC  beat ;  a  hi^di  lem|)erature.  and  a  feeble^  fi*equent 
ptdse ;  a  <lry,  furred  titni^ue,  which  soon  becomes  brown  :  a  sallow  or  icierod© 
condition  of  the  skin,  witli  emaciation,  delirium,  and  extreme  weakness,  fol- 
lowe<i  by  nrofuHo  sweats,  diarrbteiu  jileuritic  stitches,  and  cough.  Notwith- 
standing the  jiresence  <»f  so  formidahle  an  array  of  symptoms,  the  patietit  may 
atruggle  through  and  recover,  even  out  of  tbe  very  jaws  of  death.  As  a  nilo, 
however,  such  casca  prove  fatal,  only  one  out  of  seven,  according  to  Travers, 
rocovenng. 

Tlie  disease,  when  it  exists  in  tbis  form,  is  capable  of  being  conununicjitc<l; 
and  the  surgeon  who  has  charge  of  such  a  case  should  be  exceedingly  disrreet 
in  drcHsing  tbe  wounds  of  others.  If  tlnTe  be  present  a  latent  disease  of  the 
kidney  in  a  person  suflVrini;  fnun  the  *M)nstitutional  etl'ects  of  a  dissecting- 
wound,  it  will  be  devfb-pcd  inln  fatal  ailivity  by  the  poison.  It  was  in  con- 
sequence of  such  a  coiiiplicatioii  ihul  two  very  promising  young  pby.sieiau8 
died  in  Philadelphia, — one  becoming  inoculated  whilst  making  an  auiop.'^y  in 
the  Pennsylvania  Hospital,  and  tbe  olher  alter  receiving  a  slight  sci-atch  while 
oxjdoring  a  foul  slough  on  tlie  leg  of  »n  unhealthy  child. 

Trkatmknt. — Professional  men  wlio  aiv  niueii  engaged  in  making  post- 
mortem exaininatiouH.  students  *d"  niedieine.  ik'Miotisli'atoi's  of  anatomy,  and 
those  pursuing  the  study  of  ^mthtilogy.  should  thoroughly  anoint  their  handa 
with  sweet  oil  bcfoi*e  exposing  them  to  putrid  or  other  matters  of  (be  cadaver. 
Should  a  finger  receive  a  (MJt,  scratcli,  or  punctui-e,  the  bleeding  should  bo 
©ncotiraged  by  H*jueezing  the  |>art  above  the  wound  between  the  thumb  and 
finger.  The  wouud  should  be  washed  under  a  stream  of  water,  and.  if  tbero 
be  no  chaps  or  abnisions  on  tbe  lips  or  tongue,  be  vigorously  sucked,  at^er 
which  it  may  be  immersed  in  a  solution  of  the  chloride  of  jsinc.  1  am  quil^ 
contident  that  this  latter  agent  will,  if  promptly'  used,  destroy  ever^'tbing  of 
a  specific  nature  about  the  wound  and  render  it  entirely  harmless.  I  bavo 
always  opp4>sed  tlie  practice,  so  prevalent  at  one  time,  ot  applying:  to  dinseot- 
ing-woumls  the  nitrate  of  silver.  It  has  no  penetmting  power,  like  that  of 
zinc;  it  only  forms  a  film,  and  seals  up  tbe  poison  within.  When  the  vesicle 
or  pustule  has  alreiul^-  t'omied.  with  tbe  usual  itching  and  ^urr^■un<iing  red- 
ness, it  should  be  ojiened  and  covered  with  a  hot  flax-eed-meal  poultice  moint- 
ened  with  laudanum.  This  pjMves  very  soothing  and  favors  ^uppul'alioD. 
If  the  tdcer  be  very  painftil.  the  application  <d*  a  solution  of  chloral,  or  pen- 
cilling it*  surface  with  iodoform,  will  give  great  relief.  The  hand  should  be 
placed  on  a  splint,  or  in  a  sliug.  to  aecure  quiet;  the  bowels  oiK'ued  by  a 
mercurial  cathartic,  such  as  tho  com|>ound  cathartic  pill:  the  diet — partly 
solid  and  partly  liquid — regulated  so  tbat  it  shall  be  nutritious  and  at  tb« 
same  time  unirritatlng.     If  ivd  lines  have  begun  to  8tn*tcb  up  the  arni,  it 
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ilMldbe  rncirttlo<l  l>y  a  blister  above  the  distiase,  whieh,  it'  timelv  applied* 
will  stay  iho  turthvr  ]>Tv><rivss  of  the  iiiilatiiimition.  Pmfo^sor  I-I  WuUace 
«p«»kfthighly  of  tlu' usoof  rtiron^  morounul  inninient  ajriilio*!  over  the  entire 
»nii  in  Huch  coH^d.  Exti*cme  toiidioii  ol'  the  ineinber,  iiulieatin^  oellulur  iutil- 
tntiofi.  must  W  met  by  lit;o  iiieiHioii^.  as  in  phle^inonouH  erysipehif*.  If 
ft(i8ce**^A  form  in  tho  ccllnlar  or  ^lahiiular  Hiruciuiv».  they  mu^t  do  opened 
<*riy.  and  the  wholo  arm  enwlopcd  in  n  lotjitn  of  hot  water  cnntaitiing  a 
litlly  luudanuiu,  and  covered  in  with  iiilcd  silk.  wuxlmI  paper,  or  rnblter  tissue. 
lDlbeiieveivrfomioftliedipiea.se. — that  in  which  the  count  it  ut  ion  is  invaded. 
— the  trealruent  does  not  dilfer  frnni  thai  proper  in  a  cast*  of  tvphoid  fever. 
Tlif  ifrea!  ohjeel  will  be  lo  sustain  the  posvoi>*  of  life  until  the  jioison  is  climi- 
nattd.  which  may  involve  a  stru^jijjle  of  many  weeks.  To  this  end  there 
sbotikl  l>e  i^iven  lotdcn,  \\s  qninine  and  iron,  opium  in  Aouie  form  to  relieve 
ptiii  and  procure  i*k*ep.  tttimulaiith,  niieh  aw  brumly  or  whiHkeVi  *^'*d  a  diel  iu 
wliieli  milk  and  animal   hrothn  have  a  conHnieuoiiK 
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niiKvnu— Kn»m  Brynut. 


pw*.     A    patient 

ordeal  !(alVlv.  with  perhaps  a  waited  and  defortnud 
flu^vr,  will  be  a  lon*^  time  in  roeoverini^  strength, — 
Will  rB<|uiro  a  change  of  air,  un<J  perhaps  the  use  of 
cod-liver  oil  and  other  altemtives.  Many  never  re- 
nin nllo^t  her  their  original  health.  beinjT  haras8e<l 
mim  time  to  time  with  boils  and  carbuncles,  or  af- 
fwlcd,  on  fili^jbt  chantres  of  tlic  weather,  with  gore* 
Dweot'  the  joint;*. 

Anat'tmirni  Tuhtrrclr. — PerHouH  who  are  iu  the  habit 
of  miikiui;  autopsir**.  or  of  dmcharijfin^  the  dulien 
*>t'  duinnnrtirutorM  in  anatomical  rooms,  their  hands 
uiuri'iinsijintly  expostnl  to  the  fluids  of  the  cadaver, 
iMTjisionaily  aflW'ted  with  a  ruijose  or  wart-like 
Ihiekening  of  the  ^kin  over  the  knuekles.  to  which 
lh«  name  X'frntra  microefeni^a  has  been  civen  (Fifj. 
6i  t>v  l>r.  Wilks.  It  it*  nut  ueceHnary  for  the  pi-o- 
lioo  of  the  diiicase  that  there  should  be  any  break 
or  wnnch  iu  the  nkiii,  the  nimjde  irrilation  of  its 
WPfiuro  wrvin^  to  prixiuce  the  epithelial  thickenini; 
hypertrophy  of  the  cntaneoiis  pajnlln:'  beneath, 

*lijH>a!*e  is  eertainly  very  rarely  met  with  in  America,  as  I  can  recall  but 
I  «iDi,He  example  of  the  kind.     It.s  tivalnient  consints  in  the  application  of 
"lit?  nitric  acid. 

Malignant  PuBtnle. 

Thin  is  a  diseaiie  of  a  mortt  seriouN  character,  derived,  it  is  believed,  from 
theUjdied  of  cattle  which  have  been  the  i<ubject«  of  a  pecidiar  affection  known 
^murrain,  or  e*|)lenic  fever,  wluch  in  fd'  verv  ancient  origin,  and  \va^*  one  of 

y;tlagnes*  i4ent  by  (lod  uptm  Ihe  cattle  of  rharaoh.  aw  we  learn  hy  reference 
xvxhiH  ix.  3.  Among  the  (treekn  and  Romans  the  distntne  was  called  nn- 
'fjr,  Ai^r  iijnijt,  and  (Uirhunndus.  The  ArabianK  knew  it  as  the  Pfrainn  fire. 
«aj  tin.  Kruneh  aj»  chnrbon.  when  occurrinjf  in  man.  It  affects  horned  cattle, 
)|>.  horne)",  and  asses.  Though  the  disease  han  prevailed  chieHy  in  F" ranee, 
aany.  Switzerland,  and  other  coutitries  of  the  contineni  of  Kurope,  it  is 
(Wit  unfamiliar  in  many  parts  of  the  United  States,  especially  the  cattle- 
raining  di.-*trictfl  of  the  West  and  Southwest,  jis  t)hio.  Illinois.  Tennessee,  and 
LtmiAiana.  It  in  infectioui^,  and  may  prevail  either  in  an  epidemic  or  in  a 
•iKiradic  form.  When  it  attacks  a  herd  of  cattle  the  taiality  in  Momeiime« 
Vi!rv  great 

<*Ar»E»*. — The  nature  of  the  disease  for  a  long  time  was  very  obscure. 
Heiwinger*  believe^l  it  to  be  malarial  in  its  origin,  operating  through  certain 

*  i  <lkniiikhe[t«D  der  Thiera  nod  dei  M«tiMhaa,  Uiitor.-geog.-patbol.  nnUnuobiingaa, 
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nervou»  ganglia  upon  portions  of  t he  blood-vessel  syBtem^  producing  »t«sit. 

tmuAudatiou.  and  extravasnlion,  and  IVmning  in  the^e  f^m  of  loral  diHiurh- 

luioo  Homo  periiliar  soptic  matorial,  which  U'in^  tiikon 

Fio.  2«i7.  up  Uy  the  lymph  «»r  blood,  and  acting  at*  a  fermenK 

is  thuH  disHeniiniiU'd   tlmiugh  xhe  h<Hiy-     Virchow* 

entertains  very   much   the  same   view.      Poll^ndort 

disooveix'd  in  the  blond  of  diseased  animals  certain 

veget4ihle  organi^sniB  or  rod-like  hf)dies  which  in   his 

judgment  constitute  the  contai^ious  ]>rinciple.  (Fig. 

2G7.)     These  bodien  are  connidered  by  another  writer 

— DavaiuoJ — as  hntrtcrUUa',  so  extremely  sniall   that 

he  taknilated  eight  or  ten  milUous  miglit  exiM   in  a 

Mm*        ^^  ^        single  ilr*)|)  of  attectcd  bhHMi.     Others — among  them 

'  Biauull  and  Sansnn — believe  that  the  disease  arises 

Aothrax  iwctoria.  fTOni  gL'^lngieul  rMudltions  of  soil. 

Through  the  labms  of  l>avaine.  Pasteur,  Koch, 
Greenfield,  and  others,  there  scarcely  romaiun  any  doubt  that  the  disease  is 
due  to  thi.!  pi-esenoe  of  a  pathogenic  nrganisni, — the  Bnriltus  anthracis,  a 
minute  r<jd-sl»u]ted  body  or  tilameiit  varying  in  size  frum  ^  J«q  to  y^u  of  an 
inch.  Tile  exoerinieiilH  of  these  iiivestigaloi's  show  that  inis  organism  is 
susceptible  of  being  cultivated  in  iji-opor  tluidti.  and,  when  introUiced  into 
the  body  of  animals,  t»f  producing  the  cliaractcristir  Hvmptoms  of  the  disease. 
Not  only  bo»  but  Iho  celehnited  Freochuiaii  I'asteur  luis  succeeded,  through 
successive  cultures,  in  so  lessening  the  virulence  of  the  j>oison  by  attenuation 
that  it  may  be  inoculated  into  an  iiniiiiul  with  the  etlect  o\'  causing  a  verj' 
mild  splenic  fever,  from  whii-h  (he  aninml  soon  retnivers,  and  which  rendera 
it  insusceptible  to  subMe<iuenl  infection. 

It  is  thought  by  some  WTiters  that  ibo  4-ar(;aftB0B  of  affected  animals  burie<l 
in  the  earth  impart  certain  nuiterials  to  the  ground  which  render  it  highly 
poisonous.  Sotne  regions  in  Switzerland  arc  cjilled  anthrax,  from  the  tad 
that  the  numeroUH  bodies  of  disensed  caitlc  remaining  unbuned  luive  rendered 
the  air  ptfisonons  and  capable  td'  intbcting  those  who  conuf  wiildn  its  inMuence. 
The  effect  of  murrain  on  the  uniuuil  is  to  render  vwvy  part  of  the  body  poison- 
ous.— blood,  ticsh.  hides,  hair,  hoofs,  liorns  and  excrement.  It  is  alleged  that 
dogs,  alter  feeding  on  such  carcasses,  die.  1  have  witnessed,  however,  these 
animals  eating  fix'ely  of  the  tlesh  of  cattle  whieb  have  died  of  murniin,  with- 
out any  evil  effects;  and  it  is  known  that  the  buzzard  consumes  such  carrion 
with  like  impunity. 

Anthrcur  in  mon. — Tht;  disease  never  arises  in  man  except  as  the  result  of 
a  poison  derived  from  infected  animals.  It  enters  the  system  by  inoculation 
in  different  ways.  Tanners  and  butchers  become  affected  through  an  ahra- 
Bion  of  the  skin,  or  perhaps  without  such  lesion,  through  the  hair-follicles. 
FonrTuer§  speaks  of  persons  engaged  in  the  tapestry-factories  of  Mnntpellier 
contracting  the  disease  from  (he  wo<d  ("  wool-sorlerV  malady");  and  Kolb|| 
mentions  the  fact  of  persons  becoming  atlected  from  nig«  in  a  paper-factory 
in  Styria.  Hroca  asserts  that  workeiv  in  leather  are  ol^len  the  subjects  of 
the  poison;^  and  Dr.  Stone,  of  MaH.^achusetts.  reported  a  number  id"  easet* 
which  were  traced  to  hamiling  and  prepiiring  curled  hair. 

Though  it  is  true  that  animals  which  iVvd  on  the  bodies  of  diseased  cattle 
escape  the  iliseasc.  yet  they  beinune  media  (or  communicaling  it  to  others. 
Professor  ( irons  mentions  the  history  of  three  persons  who  were  attaeked  by 
the  disease  after  picking  the  feathers  and  removing  the  viscera  of  a  buzzard. 
The  proboscis  of  an  insect  like  tho  fly  may  become  the  bearer  of  the  jH>i«on. 

•  Vlrohow'»  Arohiv,  1W7,  xi.  132. 

t  Mikrofkop.  iind  miknxihom.   TTntemuchiiDgcD  iIm   MilibnndblutM,  etc.,  Ciuper'a  Vl«rteljahr- 
ntlirifl  f.  K«r.  u.  cifT.  HMltcio,  I85&.  v\\\.  103. 
t  ComptH-RflndiiH  iIb  I'Aoadftaiifl  dw  Scieaom,  l8ft.H,  i.  Ivii.  p.  22n. 
I  OhMrribtfoD*  et  Bxp(ri«ncct  mr  l«t  Chitrbon*  huiIId*,  Dijosi  1767  and  17A9. 
I  Vivner  Med.  PnskM,  Nm.  7  anil  B.  1 87(1. 
f  Bull,  de  TAcwl.  d«  M<d..  1808,  ixxUL  307. 
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kUCM  worn  hy  infected  animals,  the  gi-nin  growing  fVoiu  a  t«oil  in  which 
the  botiien  of  ilim.':ihe<j  fattlo  have  (wen  hurieil,  the  soil  ilnelf.  are  all  said  lo 
be  ca|>able  uf  communicating  the  diHeane,  w<>  wonderfully  di»  they  retain  the 
in.     Even  alcohol  seems  to  have  no  de«tructive  power  over  tlie  poisonous 

iit>rial.  In  the  summer  of  1H75  I  w:i8  called  to  a  neighboring  t<iwn  t4)  seo 
a  CAM  of  obscure  disease,  which  prove<i  to  in*  mali^riKint  puHtulc.  Thi-  patient 
was  in  a  dying  condition  when  I  reached  him.  During  his  illness  a  handker- 
chief was  frequently  moistened  from  a  bottle  containing  alcohol,  and  applied 
lo  the  face  of  the  patient.  Six  months  after,  the  wife  of  this  gentleman, 
having  occasion  to  apply  s<mie  alcohol  to  her  face,  without  thinking  of  its 
former  use.  took  the  same  bottle  from  a  closet  and  used  it  for  that  purpose. 
In  a  short  time  a  pimple  made  its  appeai'unce,  which  rapidly  assumed  all 
the  characteristics  of  nialigiiant  pustule;  and  her  lile  was  saved  only  by 
&ee  incisions  into  the  disearteU  ]>art. 

Symitomk. — In  a  vaiiable  period,  from  a  few  Injui-s  to  twelve  or  fourteen 
days,  a  m-rsou  who  may  have  been  eiiiraged  in  skinning,  washing  \\\e  wool» 
or  handling  the  viscera  or  even  the  hides  of  inlecteil  animals,  discovers  a 
mnall  red  point  on  the  hand,  the  itching  or  burning  SL«nsaiioti  of  which  19 
very  ?»itnilar  to  that  which  is  experience<i  in  serious  dis.st'clion-wiiunds.  This 
pimpK*  in  a  short  time  is  ccmverted  into  a  papule,  surmfmutitd  by  a  reddish 
or  bluinh  v«sicle.  The  rupture  of  this  vesicle  occurs  spontaneously,  or  by 
Tioient  scratching,  and  leaves  a  dry  and  liviil  excoriation,  around  which  an 
inflammatory  swelling  takes  plact*,  and  at  the  outer  margin  of  which  sec- 
ondary vesicles,  like  satellites,  make  their  appeamnce.  From  this  focus  of 
local  poisoning  other  changes  follow.  An  inKammntory  thickening  e\ten<ls 
far  beyotid  the  limits  of  the  inoculated  point,  with  transudation  of  serum, 
rendering  the  parts  unlematous  and  painful.  This  swelling  may  spread  over 
the  entire  arm.  face,  or  head,  according  to  the  position  of  the  pimple.  Red 
streaks  or  lines  frequently  follow  the  course  of  the  absorl>ents,  ultimately  in- 
Tolviug  the  glands  in  diivct  communication  with  these  vessels.  Should  the 
bttiltnition  be  ifreut.  gangrene  may  invade  the  cellular  ti^nue.  In  the  coui*8e 
'  forty-eighl  hours,  or  longer,  constitutional  symptoms  set  in.  The  .-^kin 
•mcs  hot.  thoiiirh  previously  it  may  have  been  co«il ;  the  pnUe  quickens; 
pains  like  those  of  rheumatism  aiv  experienced  in  Ihe  limbs  and  urticula- 
tinni! ;  the  strL-ngth  rapidly  fails,  the  mind  wanders,  the  thirst  in<'rt'ases;  the 
tongne  becomes  dry  and  covered  with  a  scanty  dark  coat  ;  the  bowels  are 
liistnrbed  ;  profuse  cold  sweats  follow,  wit  h  ditliculty  of  respimtion,  and  pros- 
Ciation:  Should  not  the  eschar  become  detached  by  suppui*ation  and  the 
disease  take  a  favorable  turn,  death  will  ensile  in  live  or  six  «lays. 

There  is  another  form  of  the  disease,  which  is  supposed  hy  Guipon  to  be  due 
U)  poison  intriHlucod  into  the  system  either  through  the  influence  of  infected 
air  entering  by  the  air-passages  or  lhr<iuijh  eating  the  flesh  of  diseased  ani- 
mal* The  late  ob'^ervations  of  Wagner  and  olhei*8  establish  this  as  an  intes- 
tinal variety  of  the  afl'ection.  In  this  form  the  external  manifestations  are 
Mcondary  :  when  ihev  appear,  there  is  usually  swelling  of  the  eyelitis,  face, 
or  other  parts  of  the  \)ody,  the  intumescence  having  a  yellowish  hue.  I  am 
quite  certain  that  I  once  witnessed  a  fatal  ittstain-e  of  this  disease. — how 
ct>ntracte<l  I  am  unable  to  say. — which  might,  but  for  this  cobir,  have  been 
miAtakeu  for  erj-sipelas.  This  case  was  attended  with  gre4it  difficulty  of 
brraihing  and  a  feeble  a<*tion  of  the  heart. 

In  ca*fs  which  are  regarded  as  having  an  inlestinal  origin. — that  is.  from 
di4«ased  flesh  taken  into  the  stomach, — the  constitutional  symptoms  will 
often  make  their  appearance  in  a  few  hf»nrs,  or  thi^y  may  be  delayed  one  or 
two  da\Tt.  When  the  invasion  docs  take  |»lace.  the  patient  is  usually  seized 
with  a  ricor.  nausea,  vomiting,  abdominal  pains,  and  great  debility;  but  it 
mar  develop  in  a  more  quiet  way.  like  certain  febrile  di.soases.  with  chilli- 
nwa,  res^tletisnetta,  a  genei*al  sense  of  indisposition,  headache,  loss  of  ap|>etite, 
and  increasing  iinwtrution.  At^er  eight  or  ten  days  carbuncles  make  their 
appearance  on  the  surface,  followed  by  ccdcma  and  gangrene  of  the  cellular 
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tisHue,  with  laboi^ed  respiration,  lividity  of  the  face,  collapse,  stupor,  uad 
death. 

I^ATiioLoor. — \n  that  form  of  the  di^eaae  which  is  the  result  of  inoculaiinn 
through  the  Hkiu.  if  iriciMuinH  he  niade  into  the  inletrunieul  the  cellular  ti:<9ue 
will  Ijo  tumid  IuulUmI  wiih  situiii  ami  lymph,  and  in  thoso  porticnirt  forreMpmul- 
ing  to  the  aiithrux  it  will  ho  iti  a  stale  of  uecixwis,  tilled  with  an  intiltrati»»n 
of  senitii.  lympfi,  and  Moad,  exierniiui;  into  the  surruundiut^  cellult»-adipoMJ 
Btruotnre.  In  ilie  suhmiR^nus  tissue  of  the  moulh,  fauees,  and  larynx  t^p*>ts 
of  ecc'hymoHiH  are  seen,  due  t^i  tlie  dissolved  couditiitu  i»f  the  htood.  The 
cervieal  and  iutra-thoraeie  lymiihuiic  glands  ]»artieipate  in  the  diseaKse,  beiu^ 
iuHllraled  with  senna  and  hluoii  very  similarly  to  the  subcutaneous  ti8t!.ue. 
Underneath  the  nerous  membrane  of  the  cheHt,  as  well  as  in  the  cavity  of 
the  pleum.  there  are  tnmsudationH  of  serum.  The  blood  iu  the  heart  and 
priiK'ipal  tiiinks  is  dark  red.  and  ivmains  in  u  fluid  condition,  and  when  tni- 
croscDpieally  examined  is  seen  li>  contain  iiumeroiis  rod-shaped  or^uisins 
(bacilli).  The  snpiirwjtion  is  that  these  orjL^anisuis,  by  in<lucinj:;  fermentaiidU 
aud  the  tornialion,  (liruiiLch  chendcal  a^enciefl,  of  irritating  materials.  |j;'ive 
riwo  10  wtdc-sprt'iid  iutlanniuitury  inisthief  In  the  intestinal  variet}',  the 
walls  of  the  stomach  and  alimentary  canal  lose  their  shining  or  gli>teDiutf 
apl>earauce,  being  intillrated  with  stained  serum.  In  the  cavity  of  the  peri- 
toneum exists  a  ininsndation  similar  to  that  in  the  pletiral  cavity,  pernapa 
containing  a  larger  artiotJiit  oi'  changed  blood.  The  same  bloitd -stained  tluid 
is  met  \vith  in  the  mesentery,  with  intihration  of  its  glands.  Hemorrhagic 
infarctions,  along  with  serum,  exist  in  tlie  suhinucrms  tissue  of  the  intestines, 
giving  rise  to  a  swulleu,  aHlenuittHis  coiidititm.  I'jjon  the  mucous  surfaoo**, 
iw  on  the  skin,  are  found  true  carbuncles,  which*  made  up  of  bloody  serum 
and  necrosed  submucous  tissue,  aud  having  a  grayish-yellow  color,  pnyecl 
in  a  papular  form  from  the  mucous  surface  of  the  iutesiinc.  Underneath 
the  capsule  of  the  kidneys  and  the  raucous  niemhi-ane  lining  the  iufuudihu. 
lum  and  pelvis  are  serous  and  bloody  exlrava-sations.  The  sjime  is  true  uf 
the  liver,  and  of  the  bniiri  and  its  membranes.  It  will  appear  froni  this  enu- 
meration that  the  dominant  palh*>logieal  features  C(>nsist  in  the  transudation 
of  serum  ah<i  bloud,  hoth  in  the  subserous  and  Hubniucous  tissues  as  well  as 
into  the  cavities  of  the  om*  and  upon  the  surfaces  of  the  other. 

The  micr(»Hcoy>ical  ap]»earaneesof  the  carbuncles  ai'e  very  8igni6eant.  Dift- 
8emiuatt>d  through  the  diseast'd  tissue,  as  well  as  in  iia  cells,  are  seen  crowds 
of  bacteria,  both  round  and  riMllike.  According  to  Oavainc*  by  the  third 
day  these  simple  or^auisnw  Ibrm  a  large  constituent  of  the  carbuncniar  maaH, 
ftom  whieh  they  penetrate  into  the  bhxxl -vessels  and  are  thus  widely  dis- 
HennnattHi  throughout  the  system.  Thest?  bacteria  or  haeilli  are  found  also 
in  all  the  submucous,  subnerous,  glandular,  ami  other  intilti'ations  belougiug 
to  the  disease. 

PuuuNoKis. — Much  depends  on  an  early  reiM>guiiion  of.  and  a  pn,»nipt  atten- 
liou  to,  the  disease.  The  subcutaneous  form  is  Tews  seritms  than  the  intestinal ; 
it  ia  more  readily  diagnosed,  and  therefore  can  W  attacked  immediately  ou 
ita  appearance.  Lengyel  and  Koninyi  lost  only  thirteen  out  of  one  hundred 
and  forty-two  cases.  an«i  Xicolaif  but  eloA'en  out  of  two  hundred  and  nine. 
The  two  patients  who  have  been  undtsr  my  own  care  recoveivd.  In  intes- 
tinal anthrax  a  favorably  ivsult  is  very  rare. 

Thkatmknt. — The  treatment  resolves  itself  into  tlie  preventive  and  the 
curative.  To  accomplish  the  firet.  the  strong  arm  of  legislative  sanction  is 
required,  enforced  in  the  most  rigitrons  manner,  making  imperative  the  in- 
Bpeciion  of  all  animals,  and  disallowing  the  uae  of  any  part  of  disetised  cattle, 
either  tor  fo<jd  or  mercantile  purjtoses.  A  further  protection  would  be  ex- 
tended by  employing  in  tanneries  and  wool  and  hair  nniuufaetoriett  sueh  an 
ai^ent  aa  carlwdic  acid,  which  it  is  believed  destroys  the  speciticproperiy  of 
the  poiaoD  and  renders  the  materials  employed  innocuous.     Tne  tenacity 

*  Zi«BM«i*f  CjetopvdlB  of  tha  IN«atio*  of  Mvdioio*,  I8T6,  vol.  iii.  p.  42&. 
t  Ibid.,  nil.  tii.  p.  416. 
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with  which  the  fii|Kj]VH  of  thm  bacillus  retain  their  virulence  is  shown  by 
K»»i'h.  who  foimd  thai  even  when  enj)>edtJed  in  dried  puti-etiod  blood  for  a 
kxig  lime  iheir  power  to  infect  was  not  lost.  The  aj^ents  which  prove  most 
drstniclivw  to  tue>*e  ori^nihrnn  are  suhilions  of  bichloride  of  mun.-ury,  por- 
niuni^imie  of  poiaKh,  broniino.  and  chi<irine.  The  curative  ti-eatinent  eon- 
«i»u  either  in  exoiNJon  of  the  carbuncle  in  its  entirety,  or  in  fVee  inci.sions 
iQl(»  and  beyond  itn  Umittn,  t'ollowed  by  (borough  cautcrJKatiou  with  caustic 
polajsh.  chbiHde  of  zinc,  nitric  acid,  bromine,  or  ca»'bolic  acid.  In  one  of 
mv  own  ea!*cH  the  anllirux  was  isi>lated  frf)ni  the  surroundinj^  parts  by  two 
eliiptical  ineiMons,  and  then  divided  in  a  crucial  numner  befoi*e  eauterisiitioo; 
in  the  other  it  was  exciwod ;  in  each  a  favorable  result  followe<i.  When  in- 
ci*«ion  is  practised,  the  woundn  should  V»e  al^ervvards  tilled  with  lint  Koaked 
in  carbolic  iioid.  and  covered  with  a  lii^ht  piMiliice  of  tlaxseed-nical  ovcr- 
*pre«d  with  brewers'  yearit  or  bacilicon  ointment,  to  facilitate  the  Hcparatiim 
of  the  fllou|rh. 

When  the  disease  haa  passed  beyond  the  local  infection  and  involves  the 
^□erul  ^yHicm,  or  when  it  appears  in  the  tuteHtiual  form,  our  hopes  munt 
r^M  on  the  use  of  Huch  a^entw  a8  are  supposed  to  exert  a  salutary  or  f*peciric 
intluenev  upon  wplic  matlei'H^  and  the  proper  nutritt<jn  of  the  syiUni.  For 
thefJr*tt,  carbolic  acid  should  be  liberally  ailniinisteivd  internally,  with  quinine 
and  a  ^nerou.**  diet,  together  with  wine  or  bmndy.  Anodynes  should  be 
^ren  to  alleviate  {tain  and  iMstlosHnesH  when  present ;  and  when  there  is 
much  ledenia  and  iufillrntion.  free  incirtions  are  allowable,  lo  limit  the  stmn- 
l^lntion  of  tissue,  enveloping  the  parts  subsequently  with  lotions  of  warm 
cbamomilc-tea  or  earboiated  water. 


Foot  and  Heath  Diaeaae. 

The  foot  and  mouth  disease  is  met  with  among  cattle,  swine,  sheep,  and 
enata,  and  i?*  characterized  by  both  local  and  connlitutional  syinptomH.  The 
local  wauifetftationsi'nnstKt  of  vesicles  and  ulcers  on  tlie  mucous  mcinbnineof 
the  mouth,  at  the  top  und  in  the  cleft  of  the  li(»of ;  also,  in  the  form  of  pustules, 
on  the  udder  and  toatnof  cows.  The  constitutional  disturbance  is  rniinifested 
II marked  febnie  excitement.  This  disease  is  infectious,  and  capable  of 
Communicated  th^m  one  animal  lo  another,  both  by  contact  and  ihnuigh 
inc  ttttHlium  of  the  aluiosphei*e.  The  virus,  in  whatever  it  may  consist,  is 
tnin»p«>rlable  by  clothing.  harucHS,  and  other  materials.  It  is  contained  not 
wnly  in  the  vesicles  and  ulcers,  but  also  in  all  the  secretions  and  excretions  of 
the  atfecled  animal. 

Tliis  affection  may  bo  communicated  to  man  either  through  the  unboiled 
mtlk  or  by  inoculation. — a  discover}*  made  by  IJertwig.  who,  with  other 
medical  men.  induced  the  disease  in  his  own  pei*son  Ity  drinking  the  milk 
taken  fnmi  cttws  laboring  under  the  affection.  It  is  fivmi  this  cause  that  so 
lare»*  H  fiianber  of  the  calves  of  cows  attecled  with  the  disease  die,  the  milk 
!>'  '  tnflamnnttion  of  the  stontach  and  intestines. 

\is  OP  THE  I*isRA.SK  IN  Max. —  Like  many  Other  animal  poisons,  it 
has  a  |»eriod  of  latency  or  inctibalion.  and  one  id'  activity:  the  fonner  lasts 
fixjtn  ihri-*e  to  five  days,  the  latter  is  initiated  by  febnie  disturbance,  often  pre- 
ord4Ml  by  a  rigor  There  are  also  headache,  a  dry  mouth,  and  loss  of  appetite. 
Tb«!i<*  sy^'P'"'"****'*^  followed,  after  a  few  days.  t»v  vesicles  on  tl»e  lips,  tongue, 
|«.late,  and  pharynx.  These  contain  a  faint-yellow  and  turbid  fluid,  and  after 
nipturt*  leave  ulcerations.  The  intlanimatory  state  of  the  muc4)us  membrane 
rxcii^  It  profuse  salivation,  with  difflculty  in  deglutition.    These  vesicles  are 

a-^'  ' ••M'^d  to  the  mouth  and  pharynx,  but  may  ap war  upon  the  hands, 

-  im  the  feel,  and  with  a  tendency  to  attack  ine  matrix  of  the  nails. 

'h*-  .»LMirrence  of  diarrheea  with  abdominal  pains  indicates  inflammatory  dis- 

litriMiiwv  of  the  stomach  and  intestines.     The  disease  usually  runs  its  course 

In  lea  ihi}*a  or  two  weeks,  and  terminaios  in  recover^',    (^hildren  suffer  most. 

TaxATHEBtT. — A  careful  scrutiny  of  the  milk  should  be  made,  in  order  to 
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secure  a  pure  Hiipply  ;  the  mouth  mu8t  bo  frequently  cleansed  with  a  wash  of 
chlorate  of  potash  Hweotonud  with  honey,  or  one  of  wjlieylic  aei<l.  or  of  borax 
The  fiuiuts  of  uk'oratioii  should  bu  touched  with  a  crayou  of  uilrate  of  Hilv4.'iyl 
and  the  diurrha'U  uiid  puiu  con*eeted,  when  preaent,  with  chalk  mixture  and 

the  ciiuijihoi^ted  tincture  of  opiuTti. 


Gland&rB,  or  Farcy.  ^ 

Glanders  and  farcy  are  not  twd  dirttinot  ntfeotions,  as  might  be  suppoeed 
fVom  the  manner  in  which  they  aiv  sonioiinies  ti*eated  in  aur^ical  works. 
Farcy  is  u  result  of  ^rlandoiN,  hcini;  nidy  the  cutaneous  manifestation  of  the 
latter.  It  iw  a  enriluijioiiH  and  infertious  dineuse  appearing  in  the  honse.  and 
jVom  this  aninial,  under  tavoring  circumstances,  communicated  toman.  The 
disease,  it  h  alleged,  can  he  communicated  to  all  domestic  animals  except 
horned  cattle.  It  has  jirevailed  extensively  in  France,  Hungary,  and  other 
countries  of  Europe;  in  Iluugmy  twenty  thousumi  horses  are  said  to  have 
died  of  the  disease  in  eight  yeara.  There  is  nv  evidence  that  the  disease  ever 
arises  spontaneously  ann)ng  horses.  It  is  certainlv  not  necessary  that  there 
shall  be  any  abrasion  or  crack  in  the  continuity  of  the  skin  or  mucous  mem- 
bi*ane  for  one  animal  to  cominunicute  it  to  another.  The  virus  is  of  so  subtle 
a  nature  that  it  is  probably  absorbed  through  the  air-passiiges,  or  perhaps 
taken  into  the  system  with  the  food.  The  discharges  from  an  infected  ani- 
mal liuvo  been  placed  for  some  time  in  contact  with  the  nasal  mucous  mem- 
brane of  a  sound  horse  without  communicating  the  disease.  I  have  seen  a 
glanilere*!  horse  i^tabled  for  a  period  of  weeks  with  othei's  which  were  sound 
without  any  of  (ho  animals  be<<»ming  atfected.  Lamirault.*  as  stated  by 
Bollinger,  placed  one  hundred  an*l  thirty  eight  bcallhy  hoives  among  others 
which  wore  ghindcrcd  ;  ihoy  were  fed  and  workt^'il  together,  and  yet  only 
Iwcnty-nine  of  the  former  suflereil  from  the  diseasiv  These  examples  ahow 
that  thuiv  must  he  certain  thvoring  constitutional  conditions  for  its  commu- 
nication. The  disease,  as  it  appears  in  animals,  has  a  period  of  incubation 
which  varies  in  duration  from  lour  or  five  days  to  several  weeks,  according 
as  it  is  produced  by  direct  inoculation  or  by  the  contiguitv  of  an  infected 
horse.  As  it  develops,  an  inllununntory  action  locali/.es  itself  in  the  mucous 
nierubi*une  of  lEie  larynx  and  Hir-]):issages,  as  well  as  in  the  u])per  part  of  the 
nasal  cavitius,  sometimes  giving  rise  to  cough  and  fever,  with  a  discharga^, 
frctm  the  nohe,  consisting  of  a  thin  and  watery  cr  at  other  limes  of  a  yellow 
or  purulent  nuitter.  The  intlarinnatory  change  in  tl»e  Sclinei'lerian  mem- 
bitine  of  the  nasa!  cavities  and  the  resulting  ulceration  are  followed  by  a 
discharge,  which  becomes  sanious,  offensive,  and  irritating  to  the  parts  over 
which  it  flows,  and  which  accurnuhites  in  brown  *)r  ycdlowi^h  crusts  aU»ut  the 
anterior  nai-es.  The  glands  uridi^r  the  Jaw  bt-conie  enlarged,  a»id  in  the  sul>- 
cutnneous  tissue  <»f  the  legs.  head.  neck,  abdnmen.  and  other  portions  of  the 
body,  indurations  form,  some  of  wliich  remain  as  hard  knots,  while  othei's 
breakdown  iutouleera  with  nigged  edges;  those  constitute  what  aiv  commonly 
known  as  '\farcy  hwls"  and  "farcy  sorft?."  At  the  same  time,  emaciation  pro- 
gix*sties,  the  coat  of  the  animal  becomes  rough  and  staring,  the  stri-ngth  wastes, 
and  death  follows  fVom  exhaustion,  pyaemia.  iuu\  sometimes  fr<»m  pneumonia. 
The  intecting  material  of  glanderw  exists  in  all  the  nodules,  ulcers.  an<l  dis- 
charges induced  by  the  disoa^^e.  and  from  the  investigations  and  cx|>oriments 
of  Schiilti'.  and  Lotfler  it  would  appear  to  consist  in  tne  presence  of  a  npecitic 
variety  of  bacillus. 

GLwier.H  in  man. — The  earliest  ohsci'vations  on  the  communicability  of 
glanders  to  man  were  made  by  a  French  niiliturv  surgeon,  Lorin.f  since  whose 
lime  valuable  papers  on  the  subject  havo  been  contributed  by  niMuerous  Ger- 
man, English,  and  Fi*onch  writers,  anutnif  wl  '  .        .  ™ 


may 


■ra, 


*  Htring.  Cftotutt*!  J»hrwb«riokt  f.  d.  J.  1S40,  p.  36. 
t  ObfervBtiunt  aar  La  OoiDmaniofttion  do  Puvin  dea  Chavftox  %xx%  Homtnai,  Jour,  de  MM.  Chiniry. 
•t  Phmnn.,  FiTTier,  IHU. 
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RllJottfOD.  Rayer,  Virchow,  aud  Koranyi.  Glandurs  is  communicated  throuj^h 
ft  onM'k  or  abrasion  on  thw  bands;  by  the  nasal  (liHchaixes  being  blown  vio- 
kntly  fn>m  the  nostrils  '»!'  the  home  intu  (be  oye  or  a  soro  upon  the  face;  or 
it  may  toUow  the  bito  of  the  dise^fscd  aniuml.  It  \»  often  commuuifaled  by  iho 
6tthy  an<l  ivcklee*H  praetiee  of  gro<jniH  or  ;*UiblLMueu  wiping  their  faces  with 
tiio  iv|>ou^e  u^ed  in  wtt:»hing  ibe  niuuth.H  and  noHtriJH  ut  hor^en.  It  may  be 
contracted  also  by  grooniinij,  by  posl-mocleni  examinations  of  diseased  homca, 
or  ovea  by  inhaling  the  volatile  eraunutionB  or  poinon  whitHt  sleeping  in  a 
Ktall  near  u  glandorod  animal.  Eating  the  meat  of  a  diseaHod  hor^e — which 
under  jireHsjug  circumstances  is  sometimes  done — muy  commimicato  the 
affeotioii.  U  is  in  thia  way.  according  to  Bollinger,  that  the  disease  among 
lions  in  menagtiries  ari.sen.  From  man  it  can  be  communicated  back  to 
Kiiimalti),  and  there  ai*e  not  wanting  cases  showing  that  one  man  may  com- 
mutiicule  it  to  another.  Of  one  hundred  and  t^ix  ca>H)s  collected  by  Bolliuger, 
forty-one  ix'curred  in  hoHtlers ;  eleven  in  coachmen;  fourteen  in  farmere, 
owners  of  hoi-se»  ;  ten  in  veterinary  8urgeou« ,  aud  twelve  in  horse-butchora 
•nd  flayers;  the  i-onmining  eighteen  being  distributed  among  seven  other 
iudusttrici^ ;  showing  that  thosy  oeeupationH  which  bring  persons  most  in  con- 
lAct  with  horse?!  arc  those  which  mont  predispoHo  to  the  disciLse. 

Symptoms. — The  disease  baa  been  divided  into  the  ncttte  aud  the  chronic^ 
di^inctions  founded  on  the  rapidity  of  its  course.  The  latent  writer  upon 
tb«  subject,  Dr.  Bollinger,*  makes  an  intermediate  or  subacute  variety.  By 
M>me  it  is  »up|io$ed  that  the  type  of  the  disea.se  is  determined  by  the  manner 
of  infection  ;  that  when  it  is  contracted  by  inoculation  through  a  crack  or 
ftbrasion  in  the  skin,  its  couixe  will  be  acute,  and  when  through  the  inspira- 
tion of  poisoned  air.  it  will  l»e  chrimic.  By  whatever  mode  this  virus  is 
introduced  into  the  system,  there  will  boa  period  i>f  incubation  lasting  from 
three  to  alxteen  days. 

The  symptoms  which  usher  in  the  acute  disease  arc  not  unlike  those  which 
t  .V  an  attack  of  typhoid   fever  or  rhetimatisro,  such  as   muscular 

t^  -     iidisposition  to  exertion.  hea<Iache,  loss  of  apjKitite,  general  malaise, 

with  articular  pains,  and  decided  physical  weakness,  with  or  without  fever. 
Should  thor«^  be  no  external  lesion,  red  spoLs  make  their  appeanmco  in  tho 
ttkin.  not  unlike  the  earl}'  stage  of  variola,  s(»me  of  which  develop  into  pus- 
tak'«,  while  others  remain  for  some  time  as  circumscribed  indurations,  varying 
fV^m  the  size  of  a  buckshot  to  that  of  a  pea.  Those  may  become  so  numerous 
to  ciTVer  the  entire  body.  Homo  of  these  indurations  oihju  and  discharge 
•ero-AAnguinolent  fluid,  leaving  deep,  unhciilthy  ulcers,  which  extend  through 
■n  the  subjacent  structures.  When  there  has  been  a  scnitch  or  cmck,  through 
which  the  poison  or  virus  has  entered,  the  earliest  local  manifestation  will 
K  -s,  pain,  and  swelling,  cotnmencing  at  the  point  of  inoculation  and 

»  _■■  up  the  arm,  if  it  be  this  part  which  has  liocii  injured,  and,  like 

» :  -.  having  a  du?*ky-n?d  color.     Riidiating  streaks  in  the  line  of  the 

U  ■  s   are   a!s<»    fre<iuently  present.      Tho   crack   or  abrasion  breaks 

dcfwu  into  an  ulcn^r.  with  indurated  and  irre^^ilar  edges,  and  discharging 
nnhvalthy  and  irritating  pus.  While  ihusc  changes  are  taking  place  in  the 
•kin  and  subcutaneous  structures,  the  mucous  membrane  of  the  nose  becomes 
involvtsl,  although,  it  is  said,  less  frequently  in  men  than  in  horses.  At  first 
ihr  diwbarge  from  the  cavity  i»  a  thin,  tenacious  mucus,  exuding  fW>m  the 
jpi-nemi  surface,  as  the  result  of  a  ditluso  inflammation.  In  a  short  time  tho 
M>rrrtton  becomes  niore  purulent  or  catarrhal,  and  finally  bloody,  with  an  offen- 
•ire  odor.  An  in  the  skin,  so  also  in  the  submucous  tissue,  indurations  form, 
which  follow  a  course  similar  to  tho  first,  bursting  or  ulcerating,  and  forming 
d«ep^eatcd  erosions,  which  may,  when  situated  beneath  the  Schneidenan 
Mcfubrmnc,  (iruillv  attack  the  cartilages  of  tho  none.  This  nasal  condition  is 
»tt«iD<ic<l  with  a  ditfusod  or  erysipelatous  redness  and  pain  of  the  entire  organ. 
Tbese  inflammatorv  changes  are  not  confined  to  the  nasal  mucous  membrane. 


*  ZiauuMo'i  CyolopcDdiib  of  tb*  Pnctiee  of  ModiciiMj  vol.  iii. 
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They  seem  to  spread  from  Hie  nose  hy  structural  contiguity  to  tbo  palate. 
pharynXj  larynx,  inichea.  ami  bront-hia,  producing  hoarseness,  alteration 
of  voice,  couijh,  and  exnoctonitiou  ol'  a  character  coirespondirii;  to  that 
of  the  discharge  from  liie  nose.  ThiH  iiillamnintiiin  appi^irs  also  in  the 
fauces  and  mt>uth,  and  travels  aluiiy  ilio  ductus  ad  iiasuin  to  the  <*onjunct !%''», 
extending  likcwiMe  to  the  iuteHtiiial  luucrtus  Uioiiilmuie  and  exciting  dian'htpa. 
The  tongue  is  coated  with  a  dark  cniNt.  tlu^  thirst  hccom*.v<  urgent,  and  the 
circulation  is  accelerated,  though  wuak.  wilh  a  tt-njperalure  of  six  or  seven 
degrees  above  the  normal  Htaiidard.  The  submaxillary  and  sublingual  glnndfl 
also  enlarge  and  suppurate,  and  as  the  diseast-  ndviuK-es  the  weakness  becomes 
givater,  emaciation  pi-(»gi'essys.  the  mind  wandei's,  and  the  patient  filially 
sinks,  in  fnur  or  tivc  weeks,  into  a  slate  of  insensibility,  from  which  he  never 
rocovei*8.  It  is  doubtful  if  any  cases  of  acute  glanders  terminate  otherwiM 
than  I'atally. 

In  the  chronic  variety  of  glaiuiers  the  progress  of  the  disease  is  moiv  lardy, 
though  the  lesions  are  essentially  the  suuiu  as  in  the  arute.  There  is  aWt  in 
the  former  a  greater  recuperative  power  displayed,  many  of  the  nieers  heal- 
ing and  leaving  a  layer  of  cicatricial  tissue,  which,  when  it  is  situated  in  the 
miieous  canals,  ni«y.  Inun  its  tendency  tu contraction,  produce  such  a  narrow- 
ing and  del'onuit^"  iif  the  nasal  fusstc  as  will  interfere  very  materially  with  the 
proper  exifcutiun  of  their  functions.  The  duration  of  chronic  glanders  is  about 
four  months;  and  it  is  thi,^  variety  which  is  the  least  fatal.  As  many  aa  tjfty 
per  cent,  of  the  cases,  it  is  said,  recover  more  or  less  perfectly. 

Fathoi^oov. — The  chief  |mth(d))giea!  features  are  the  widely-disseminated 
abscesses  through  the  cellular  tissue,  also  the  presence  of  papulen.  pustules, 
and  nodules  in  the  sulunueoiis  and  subserous  structures.  t»igi»ther  with  en- 
largement and  suppuration  of  the  .salivary  glands,  doughy  thickening  al>out 
and  purulent  eft'usiou  within  thearticulations.  Few  <ir^ans  escape  its  ravanfea. 
In  the  spleen,  liver,  lungs,  bniin,  and  testes,  are  found  inflammalory  infiltra- 
tions and  abscesses.  The  indurations,  when  cxannned  ndcro»co]ticaliy,  exhibit 
little  else  than  an  enormims  aggregation  (d*  dead  liiiiuoeyles  or  pun-ceils. 

Thkatmknt — I'nforiunately,  ib»'re  are  no  remedies  which  exercise  any 
speeitic  inlluence  over  the  disease  when  it  is  once  eslablished.  The  great  in- 
dication is  to  sustain  life  in  the  feurful  struggle,  with  the  faint  hope  thai  the 
morbid  products  may  bo  nltinuitcly  eliminated.  To  this  end  nuiy  be  admin. 
JBtered  quinine,  alcohol,  tnilk,  und  nutritions  broths.  The  internal  use  of  car- 
bolic acid,  from  its  antiseptic  properties,  is  ^vorthy  nC  further  trial.  AVhen 
a  local  soiv  has  l>een  i)uisoned  by  the  virus,  the  part  should  bi'  excise<i,  or 
destroyed  by  powerfnl  caustics,  like  the  caustic  potash  or  bromine,  and  all 
indurations,  whether  su]tpurating  or  not,  should  In.-  freely  incised  ami  treated 
with  cai'bolic  acid  and  olive  oil  (one  part  oi"  the  acid  to  nine  parts  of  oil). 

Equinia  mitil. — Persons  who  handle  the  feet  of  horses  suft'ering  fVon^  what 
is  called  givase — a  viscid,  offensive  discharge  fi*oni  the  fissure  between  the 

?iuarters  of  the  heel — have  fivquently  an  ernjuion  of  BU|)erficiul  pustules 
Vitm  the  irritating  property  of  the  discharge.  It  is  a  common  affection 
anionic  hostlei-s  and  veterinaty  surgeons,  and  pn)ves  entirely  hannless.  The 
treatment  is  veiy  simple,  and  consists  in  washing  the  parts  clean  and  touch- 
ing the  diseased  js^ints  with  a  weak  solutiou  of  the  sulphate  of  copper  (^four 
gniinH  to  the  fluidounce  of  water). 


Hydrophobia. 

This  dreadful  malady,  the  most  terrible  dist^aso  that  can  befall  a  human 
being,  was  not  unknown  to  the  anciont  pby.sicians;  and  there  aiv  freijueat 
alltistons  to  it  in  the  classical  writiuirs  of  the  Greeks  and  Homans. 

Though  it  is  alleged  that  the  disease  may  arise  spontaneously  in  animals 
of  the  canine  fl|jecies.  yet  the  statement  rests  on  a  very  improbable  foundation. 

Among  the  supposed  causes  may  be  enumerated  Inc  following: 

1.  Extreme  heat. — The  disease,  however,  is  not  peculiar  to  any  climate.     It 


HYDROPHOBIA. 


279 


I 


I 


mM  with  at  ihu  oqiiator  and  iu  the  frosen  regions  of  the  North.  In  1863 
It  pi\*vuile*J  lo  isufh  an  extent  in  Northern  Greenland*  as  to  destroy  all  the 

IpgH  in  uertuin  loeuliticif. 

■2.  f'rrtinn  ffusons  of  thf  year. —  Then*  \»  no  evidunce  that  the  dinease  in  in 
ly  way  iuflut-nrod  bv  purricuhir  poriodft  of  the  year.  Of  the  three  hundred 
AntI  two  cjwe**  ^ivon  W  Botilev.  i*ighty-uine  were  iu  the  Hprin>;.  »eveniy-four 
in  Ihe  Hummcr,  8ixty-lour  in  the  autumn,  and  seveuty-tive  during  the  winter 
nxinthH. 

3  Starvation  and  thirst. — There  are  no  facta  to  render  it  probable  that 
the  want  either  of  food  or  of  water  ran  originate  the  diseuso.  Dojrs  have 
ffinjucntlv  died  fnim  ntarvation  on  HhiplKiaiti.  where  supplies  weiv  short  or 
osli»u8tc4l.  vei  without  niunifestintj  any  si^us  of  hydi*ophobia.  l*upuytren, 
Mftgendie,  fiadi.  and  others  have  rHarvod  do^s  to  detennine  thin  jioint.  hut 
in  nil  tnHlance  baf^  rabiot*  been  induced;  and  I'illwax  notire<|  that  when  the 
diM'afw;  was  quite  prevalent  in  Vienna  the  dotrs  whieh  suffered  numt  were 
tbiMe  bi'longinjf  to  the  wealthy,  and  therefore  likely  to  be  well  supplied  with 

fwni. 

4.  Unqraiified  sexxial  passion. — The  fact  that  castrated  dogs  and  H^myed 
bilche»  enjoy  no  iiuinunity  from  the  disease  ifi  a  suttioiont  refutation  of  the 
theory  of  this  being  a  cauflo. 

5  Anger  or  raqt. — It  has  been  ot\en  asserted  that  the  bite  of  an  irritated 
vr  en  raided  dog  is  Huffioient  to  produee  rabien;  yet  ever^'  one  has  witnessed 
in9taoco<«  of  such  bites  without  any  evil  etfecls  whatever,  save  an  indolent 
wound,  the  inactivity  of  which  is  to  be  referred  more  to  the  contused  charac- 
ter of  the  injury  tban  to  any  «ttbor  cause. 

Jnnewavt  allfges  that  iho  niophitic  virus  of  the  skunk  will  {five  rise  to 
hvdmpboLia.  I  have  known  nuiiiy  cuiiflictH  between  the  dog  and  this  animal, 
Ine  only  etfect  being  to  render  the  former  for  a  time  offensive  fVom  the  pres- 
rnw!  of  an  tinpleasant  odor. 

It  i-^  the  opinion  of  the  very  lu^st  anthi>ritieM,  .such  as  Youatt,  Sehraeder, 
Virchow,  and  others,  that  the  disease  can  arise,  either  in  the  dog  or  in  man, 
only  by  the  inrnxiuclion  of  a  spccitic  poison  or  virus  through  ait  abnwion  of 
•inicture.  and  lliat  a  poison  also  which  is  not  communicabU*.  likr  tnalignant 
pusdiKt,  thnMigh  iuteruiediatc  agencies,  sudt  as  flies  or  fleas,  or  through  the 
roasumptiim  of  flesh  uv  milk  The  discnsc  in  its  origin  is  not  peculiar  to  dogs, 
but  in  fVoquontlv  comnniuiraied  to  them  from  the  fox.  It  is  staled  by  Oertl, 
OH  rec<ii\ltMl  by  Bf)llingcr.  that  hydrophobia  prevailed  as  an  ciuxiMitic  among 
Un?  foxoa  of  Oarinthia  from  1866  to  1872,  and  that  many  dogs,  as  well  as 
other  animals,  were  bitten  by  them. 

The  peculiar  infecting  material  or  virus  is  contained  in  the  salivary  and 
other  socreti'»ns  of  the  mouth  ;  possibly  also  in  the  blood.  It  is  nt>ee8sary 
that  ihet*i.'  shall  be  an  abrasion  for  its  reception  into  the  system.  Upon  the 
utibroken  lurfaco  of  either  nkin  or  muciMis  membrane  the  vinn  is  burmless. 
UerTwiir{  ^ive  to  animals  the  milk  and  Ilesb  ol'otlioi-s  suttering  from  or  dying 
<»f  hydrophobia,  withrmt  any  positive  results:  the  saliva  and  bbxid  wei*o  also 
n'lmini**t<.'rod  internally,  with  no  injurious  effect.  The  same  writer  placed 
•>mnd  animals  iu  the  stallN  and  kennels  of  rabid  ones,  ti<Ml  them  with  the 
«atnc  haltors.  allowed  them  to  lio  on  the  same  bedding,  and  in  no  instance 
with  the  ctlV'ct  of  inducing  the  disease.  Of  tlie  numbi-r  of  animaN  bitten,  a 
vi-n^  small  proportion  go  mad.  Of  one  bundrccl  and  thirl y.-^i'von  biticn  fwixti 
lH2:i  til  iHriT.  and  kept  under  obseivat  ion  by  the  Vetc'rinary  Scboul  at  Hrrlin, 
only  six  dit'd  from  hydrophobia.  In  Wurtvnibrrg.  froui  IHtH  to  isti".  out  of 
nine  biinrlred  aii'l  forty-thrt^e  animals  thus  injured,  only  twenty-eight  were 
attacked  with  rubies.§  Youatt.  h<»wover.  one  of  the  very  l>est  authorities, 
twlirvus  that  tw(Mhirds  of  bitten  animals  go  mad ;  and  Trousseau  places  the 

*  LfftMrtn?,  JnhrMboricbt  Ub«r  Thi<*rh«ilkun(]e»  1804,  p.  iift. 

t  Xew  Vork  M«<lioMl  Knronl.  Mnrah  i:i.  \blb, 

$  DU  Rrnnktioiton  <l(*r  llunde  uo'i  iloreo  Heilmi];,  BerUn,  1853. 
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number  iit  about  one-half.     Thi8  in  frequency  is  perhaps  not  due  to  any  con- 

stilutioiiul  iiidiMpositittn  to  or  waut  ofeuhceptibility  oti  tho  part  of  the  animal 
reeeivini^  the  poitson,  Vmt  to  i-ansort  cnloulaloij  lo  wijie  olf  or  cleaube  the  virus 
thnn  the*  teeth  before  the  wound  i»  iutlicieti. 

Symitoms. — Among  animals  there  in  u  want  of  unifonnity  in  the  phe- 
nomena of  the  dinease.  There  in  a  stage  of  i/icut^if/o/i,  which,  though  subject 
to  great  variationei  an  to  time,  is  usually  from  tour  to  six  weeks ;  and  there  is 
reason  lo  believe  that  even  during  t bin  period  the  bite  of  the  animal  may 
])r(iduce  tlu*  disease.  Even  atler  the  invatiion  of  hydrojjhobia,  the  order  and 
MianifeHtatiou  ol'  the  Hymptums  are  Bueh  aH  to  warrant  the  division,  made  hy 
Viiuatt,  into  the/unowjf  or  violent  and  the  »uUen  vanety ;  though  others,  and 
among  them  Virehow,  think  that  these  are  only  dilfereut  stages  of  the  cliit- 
ease.  That  the  division  is  just  I  am  convincid.  having  witnessed  typical 
cases  of  each. 

The  furious  fonn. — In  this  variety  there  in  a  prenmniioiy  or  inaugurating^ 
slHge,  which  niiiy  last  irnrtt  twenty-four  hourii  Ip  thr*.*c  orfourdayn.  During 
this  time  the  behuviur  id'tlie  auinuil  in  ihnnged.  The  dug  ajtpears  unhappy, 
dincontrnteil.  restk'Hs;  irequenfly  cliaiige.*^  his  jiosition  or  place:  avoids  ob- 
servation, an<l  d^ieK  not  eouri  carespiuH ;  and  is  eaKily  irritated  and  ])rovokod 
to  smip  or  bite  from  causes  whieh  onlinariiy  wouUI  not  disturb  his  temper. 
The  conjunctiva  becomes  injected,  whicb.  with  the  corrugiitcnl  brow,  imparte 
a  sullen  ai*j)carHuee  to  the  unitnal,  He  is  given  to  licking  objects  or  sub- 
stances ut  hanil,  such  as  the  earjict,  floor,  or  cidd  stones;  the  appetite  is 
lost  or  perverted,  so  that  subslances  are  devoured  wliirb  usually  would  be 
avoided,  as  old  rugs,  sti-aw.  <^r  bi^  own  tteeos.  tlinai-iatiun  takes  place  rapidly, 
and  the  animal  becoines  subject  to  halluciuatious,  juuijjiiig  or  snapping  at 
imaginary  objects.  There  may  be  sexual  excitement.  The  gait  becomes  un- 
steady and  staggering,  and  substances  are  diY)pj)cd  from  the  mouth,  or  are 
swallowed  with  difficulty.  The  disease,  however,  does  not  always  appmach 
after  the  manner  described.  It  otien  breaks  forth,  witJumt  premonition,  into 
the  violent  slate.  The  dog  escapes  from  his  kennel,  wud  ix>ams  aimlessly 
over  the  country,  traversing  fabulous  distances  in  a  hhort  time  ;  he  snaps  or 
bites  at  anything  in  his  way.  gnaws  his  own  feei  or  lail.jind  is  equally  indif- 
ferent to  Hti'angei's  and  to  friends.  The  voice  is  altered,  i'ecoming  hoarse  and 
husky  ;  the  eves  glare  with  fury.  Water,  contrary  to  tbe  popular  notion,  ia 
not  avoided,  f>ut  is  drunk  with  avidity,  except  in  cases  wheiv  there  is  mus- 
cular spasm  of  the  jdwirvngeal  niustdes.  Sometimes  the  saliva  flows  from  the 
mouth  mixed  wiib  foam  ;  at  other  times  there  is  a  total  abseiuco  of  the  secre- 
tion. This  stage  is  characterized  by  an  intermisBimi.  during  which  the  animal 
may  return  to  bis  Inune,  and  his  demeanor  bmrome  si»  changed  as  to  ivmovo 
all  suspiciim  id'disease.  In  a  whort  time,  however,  another  paroxysm  seta  in, 
and  in  three  or  fi»ur  days  from  the  attack  the  tinal  stage — that  \^i parnlysis — 
is  reached,  during  whii'h  the  eniaeiution  givatly  iuereases.  the  flanks  fall  in, 
the  hair  becomes  rough  und  Kturing,  the  eyes  are  sunken  and  shining,  the 
lower  jaw  tails,  and  the  tongue  protrudes,  all  of  whicb,  together  with  tbe 
air  ttf  extreme  dejection,  gives  a  bornd  appearance  to  the  animal.  The 
|mi*alysis  aft'ects  most  the  hinder  exlivmities.  he  staggers,  falls,  rises  on 
Lis  fore  legs  when  unable  to  stand  on  all  four,  and  will  snap  and  bile  in  this 
position.  The  breathing,  which  bofoi-e  was  hurried,  now  oecomes  labored, 
and  he  jianMes  into  a  state  of  coma,  or  dies  in  a  violent  convulsion  ftt)cr  the 
lajise  of  tVom  five  to  seven  days  frtim  rht-  eommenet«ment  of  the  atlaek. 

Thf.  sullen  Vfiritty. —  In  this  fonn  id'  nibies  the  animal  is  quiet,  shy,  losee 
appetite,  is  not  very  irriliible.  shows  no  great  disposit!4>n  either  to  bite  or  to 
wander  away,  and  loses  flesh  i-apidly.  Deglutition  becomes  ditWcuU  ;  the 
food  is  dropiied  from  tlie  mouth  in  the  allemiit  to  swallow  ;  the  lower  jaw 
falls;  there  is  t'rothingat  the  mouth,  with  dribbling  of  mucus  and  saliva,  the 
voice  is  bwt.  and  pamlysis.  not  only  of  the  jaw.  but  also  of  the  hinder  limb«, 
oecurs;  the  body  is  seized  with  tremors,  and  in  two  ur  thive  days  the  animal 
dies.     It  is  said  that  in  this  variety  of  tbe  dim^ase  the  dog  shows  no  dispoai- 
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tioD  to  Uck  ;  bat  in  one  of  niy  own  dogH  which  died  of  rabieH,  and  trom  whose 
this  deHC'n|iti(tn  has  been  taken,  it  was  a  prominent  symptom  in  the 
ly  iMirt  III'  the  atluck. 

ii^U^tphohia  tn  mttu. — That  the  disease  f*hull  arise  in  man  ii  is  necessarj- 
ihat  iho  virus  he  intnMliiccd  tljroiijkfh  u  scmtcli  ar  wound,  usually  made  hy 
the  liKith  *ti'  a  rabid  auimal.  sueh  iih  a  dog,  tbx,  eat,  or  woll".  There  are  no 
Is  to  warrant  llie  belief' that  the  disease  has  evor  been  couimunicnTed  Trom 
to  man ;  though  lhei*e  is  no  doubt  thai  the  saliva  \ri  intVetioua  in  it-fl 
re  and  is  eapable  of  priKJueiiig  (hi*  disease  in  animals. 
Period  of  incubation. —  The  period  whieli  ehipsos  between  the  reception  of 
the  rima  and  the  explosion  of  the  disuaso  is  subject  to  great  variation.  The 
fihortent  perii»d  reeord*HJ  is  three  dayH ;  and  gt^nerally  it  does  not  extend 
beyond  three  or  four  weeks.  There  are  cases  in  which  tho  poison  has  re- 
mained latt^nt  for  over  two  years  ;  and  in  a  case  which  occurred  in  Lancaster 
(Vmnty.  Pennsylvania,  under  the  care  of  the  late  l>r.  Wallace,  there  i^  every 
reai^on  for  believing  that  the  stage  of  incubation  lasted  seventeen  yeaiT*. 
This  |H'riod  is  shorter  in  tbe  young  than  in  the  old.  Whatever  may  be  the 
duration  of  this  ^tage.  there  are  no  sensations  which  furnish  any  evidence  of 
the  presence  uf  so  deadly  a  poisim.  The  sear  or  cicatrix  presents  nothing 
uliar ;  the  sensations  of  anxiety,  trepidation,  and  restlessness,  alleged 
•ooie  to  follow  when  the  seat  of  the  injury  is  touched,  are  altogether 
hicAl ;  though  at  the  time  when  the  discjise  Is  about  to  develop  the  scar 
mar  become  inflamed  and  8woMen,  accompanied  with  a  burning  sensation 
and  radiating  pains. 

It  is  a  ver}-  difHcult  taek  to  determine  what  pn)portion  of  persons  bitten 
Miffer  from  hydrophobia,  simply  because  many  dogs  that  inflict  wounds  are 
pronounced  mad  when  such  w  not  the  case.  There  are  two  circumstances 
which  dimiui!<>h  the  probability  of  infection  after  the  bite  of  a  rabid  animal. 
Finst,  when  the  wound  1ms  been  inflicted  on  the  leg  or  arm,  the  tooth  is 
likely  to  be  de8]>oikd  of  its  deadly  virus  in  puflsing  through  the  clothing. 
It  is  estimated  than  not  more  than  twenty  percent,  of  those  bitten  on  the  arm 
lod  iwenty-eighl  per  cent,  of  those  wountied  on  the  leg  die  of  hydrophobia. 
ficeond.  whure  the  animal  has  bitten  a  number  of  persons  in  quick  suceession, 
Ibe  teeth  having  Iteen  frequently  wiped,  the  individual  last  injured  is  least 
liahk*  to  suffer. 

The  greater  the  vascularity  of  the  part,  the  greater  iH  the  risk  when  in- 
juml;  and  this  explains  why  the  disease  is  so  much  moi'e  frequent  atter  bites 
CO  the  face  than  al^er  wounds  on  the  hand,  the  proportion  being  ninety  per 
WUU  in  the  first  and  sixtj-three  per  cent,  in  the  last. 

Bn||ing«r  informs  us  that  the  mortality  of  persons  injured  by  dogs  sup- 
poswl  or  known  to  be  mad  does  not  exceed  eight  percent.;  that  is,  out  of 
t^irt4>en  hundred  and  sixty-two  individuals  bitten,  one  hundred  and  five 
die  of  bydrophobia.  The  disease  would  seem  to  bo  much  more  common  in 
Fance  than  in  Kngland,  as  over  three  hundre^l  and  nineteen  persons  died 
"f  hydrophobia,  between  ihe  years  bSoO  and  18(>2,  in  the  former  country, 
^^\\v  iu  I  be  latter  the  deaths  from  this  cause  during  the  same  period  did  not 
^tuv^ii  (on  or  twelve  a  year. 

A.^  to  its  eommunicabiliiy  fi-om  man  to  man,  I  am  not  awaro  that  there 
i»a  single  well-attested  instance:  yet  there  is  no  reason  why  such  a  result 
*fconld  not  follow  the  bite  oi'  a  rabid  individual.  If  the  saliva  of  a  person  s«» 
•Ktcd  can  be  successfully  inoculated  into  the  body  of  the  dog, — as  proven 
■•T^JHrendie  and  Brescht-t, — why  not  into  the  system  of  human  beings? 
MilIoh  are  more  frequently  the  subjects  of  the  disease  than  females,  and 
t^fcil'irvn  between  ten  and  tit\een  years  of  age  sutler  oftener  than  adults  or  old 
Pm>«)Dh,  from  the  fact  that  they  are  more  exposed. 

Premo^itorv  Symptoms. — The  symptoms  which  uehor  in  the  di8eaM>  ai'6 
^'"H*  much  akin  to  thf>8e  which  introduce  an  ordinary  catarrhal  or  febrile 
itUu'k.  These  are,  loss  of  appetite,  chilliness,  headache,  muscular  soreness, 
ilinoninfort  about  the  throat,  with  gi-eal  depression  of  sj»irils,  which  finally 
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cultninuteH  in  yjeevishneBs,  itritability,  refltlcHHnoBS.  and  a  gloomy  approhcn- 
Biou  of  impending  rvil.  Thv  thmi;,:!)!^  lurn  at  once  lo  the  bite,  urid  to  ihia 
cauHO  d4)0H  the  (liMHiitMi  |mtieii(  rol'urull  hin  iliHtrc?*!".  The  aleop  is  broken  with 
iViffhtrul  Htaris;  there  will  nioisl  liUoly  he  ditti<*i]lly  ln'th  in  dctrliititinn  and  io 
articuhition  ;  great  tluj*sl  will  ho  present,  yet  with  an  nncontrnlhiltle  aversion 
to  Liquids.  It  is  t'nini  thJH  hist  Hyniptum  ihat  the  disease  has  taken  it»  narnv^ 
hydropkobin ;  vol  the  tear  of  water  is  ptvsejit  imly  when  the  deglutition  i« 
pai^aiyzed.  Tfio  eyes  hceome  irtjfeted,  %\m\  (here  i.*  a  nense  of  pain  or  oppres- 
sion at  the  pra'cordia,  accompanied  with  sighing  or  sobbing.  The  soxual 
organs  are  frequentU'  in  a  condition  of  unusual  excitation,  the  patient  bcit»g 
annoyed  by  pna{)isni ;  and  the  face,  anns.  and  legs  aix>  disturbed  by  involun- 
tary movements.  This  stage  may  last  from  a  few  hours  to  throe  days.  In 
exceptional  instances  it  has  been  prolonged  to  two  weeks. 

The  furious  stage. — This  stage  ischanu-ieri/.ed  by  great  physical  and  mental 
excitement.  The  fear  of  water  becomes  a  s^^vy  prominent  symptom,  and  any 
atlernpls  to  dnnk  provoke  Ibe  niont  tembie  convulsions:  indeed,  bo  great 
is  the  exaltation  «»f  both  tho  comnnui  an<i  the  s])ecial  sensibility  of  the  body 
that  a  current  of  air.  a  sudtieii  movoniynt  on  the  jiart  of  an  attendant,  the 
reflection  Xviynx  some  lustrous  ohject,  or  a  loud  voice,  is  quite  sufticient  t<i  pro- 
duce the  most  violent  spasm  of  the  muscles  of  the  throat,  chest,  and  even  of 
the  entire  body.  In  the  hist  case  wliich  I  witncHsed  ol' the  disease,  there  was 
an  almost  constant  tendency  in  the  hL-ad  to  be  drawn  backward.  In  con- 
8e(|uence  of  the  convulsive  eontmotions  of  the  muscles  of  the  pharynx  and 
chest,  there  is  a  sense  of  siitlocation,  and  the  breathing  is  carried  on  in  gasps. 
The  distress  is  intensified  by  the  urgent  thirst  which  is  present,  any  attempt* 
togratity  which  till  the  patient  with  tear,  and  even  terror  at  the  \t'ry  sight 
of  the  vessel  eontaining  water.  The  voice  is  changed,  becoming  hi>arse  and 
husky,  from  loss  of  power  in  the  intrinsic  muscular  apparatus  of  the  lar\'nx; 
pain  at  the  epigastriian  iw  i-oniplained  of;  the  eyes  are  injected,  being  either 
staring  or  unsteady,  and  the  juipils  are  ililated;  tho  mouth  is  tilled  with 
frolh,  which  becomes  so  viseid  and  teiiacifuis  that  it  is  expelled  with  great 
ditHcully,  the  patient  hawking  and  furring  it  mit  by  short  and  violent  expira- 
tions until  it  is  scatteivd  over  liiselotbing  aiid  every  article  about  his  person. 
The  face  has  not  only  an  air  of  deep  distress,  bnt  also  ww  expression  of  mingled 
anxiety  and  horror,  which,  together  with  its  jmrplc  and  livid  color  during  a 
paroxysm,  presents  a  s])ectaclo  tho  most  dreadful  that  it  is  possible  to  behold. 
During  all  this  linu-  the  mind  is  generally  clear,  ami  the  unfortunate  auflenor, 
in  the  intervals  between  the  convulsive  attacks,  talks  incessantlv,  frequenllv 
cautioning  his  friends  to  avoid  being  injured  by  iiim.  praving  ttat  thev  will 
not  desert  him  in  his  distress,  or  begging  that  an  end  F>e  put  to  his  life  in 
order  that  he  may  escape  from  the  misery  which  has  beeotne  iutulerable. 
This  stage  usinilly  continues  from  one  to  three  days. 

The  stage,  of  paralysis. — This  stage  is  not  always  recognizable.  As  the 
case  advances,  the  ptilse  becomes  frequent  and  weak,  nnrl  the  paroxysms  occur 
at  shorter  inten*als,  until  at  last,  after  one  of  umisual  severity,  the  patient 
dies,  apparently  in  a  state  f»f  asphyxia  or  cfdlapse.  The  end  may  approach 
in  a  nmn-.  gradual  and  quiet  manner;  the  convulsions  grow  less  violent,  and 
finally  cease  altogether,  or  aiv  substituted  by  general  muscular  fwitchings; 
the  respiration  becomes  easy,  though  freipient :  the  power  to  swallow  may 
retutTTi :  the  eyes  are  more  fixed,  or  assume  the  condition  of  strabismus ;  the 
pupils  are  contracted:  the  lower  jaw  drops;  the  saliva  dribldes  fiT»ra  the 
mouth,  a  perspiiiition  breaks  out  over  the  body,  and  the  patient  passes  away 
tVom  sheer  exhaustion. 

The  disease  ran-ly  extends  beyond  two  or  three  days.  J.  Ij.  Smith,  of  New 
York,  in  an  amilysis  of  one  hundred  and  twenty  cases,  found  lhat  sixtv-tive 
died  in  from  one  to  two  days.  Thamhayn.  in  two  hundred  and  two  ca.^es, 
says  lhat  fitYy-six  died  in  forty-two  hours;  seventy-three  in  ftirty-eighl 
hours;  thirty-eight  from  the  second  to  the  third  day;  nineteen  between  the 
third  and  fourth  days;  seven  in  five  days ;  tive  in  six  days ;  and  four  in  seven 
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Bollin^or  sUt^s  that  of  the  whole  mimber  Hying  of  hydrophobia, 
nine  per  cent,  die  on  »hc  first  day,  thirty-isix  per  cent,  on  the  ficcond  day, 
and  tourlocn  per  cent,  on  the  third  day;  that  is,  one-half  within  three  dayH. 

pATHOLO<iV. — Little  lit^ht  has  heon  thnjwn  ujK>n  the  Hubject  by  post-mortem 
examinatioDA.  The  bloiHl-veHHeln  of  tlio  bi-ain  and  Hpinal  marrow,  together 
with  their  membrane^*.  arc  found  surcharged  with  binod,  with  serous  eftusionB 
depending  most  pmbably  upon  mechanical  causes.  The  medulla  oblongata 
iMros  to  eouAtitute  the  focus  of  va^culur  disturtiance.  according  tn  (rowers, 
nanv  of  its  ve**oU  being  foun*!  ruptured  or  tilled  with  coagula,  with  large 
i)um\>urH  of  white  curpUftcleh  iu  the  Hpaces  aUiut  the  vessels.  The  rt;une  hy- 
[K'm^miii  existM  in  certain  nerves  an<i  ganglia,  as  th(«e  belonging  to  the  ccrvi- 
wil  NVtnjMJtheticand  pneumogastric.  The  mucous  membraneof  the  fauces  and 
phar^'ux.  and  their  glands,  are  found  deeply  injected,  and  the  latter  enlarged. 
Thin  va!*cular  injection  maj'  extend  to  the  stomaclj  and  intestines.  The  lungs 
arv  ehgorgdl  with  blood  and  atdematou.s.  with  hemorrhagic  infarctions.  The 
vesicles  described  by  Marrocbetti.  of  Moscow,  and  by  Xnnthos.  said  to  be 
found  under  the  tongue  on  each  side  of  the  fnenum  of  animals  wbicli   have 

m  bitten  by  utheru,  aud  which  are  said  to  contain  the  poison,  have  no 
ktenco. 

DiA«Nf>fln?. — There  are  some  points  of  resemblance  between  hydrophobia, 
tetanus,  and  hysteria;  but  it  is  not  probable  that  either  of  the  last  two  will 
ronfotnided  with  this  terrible  nuuady. 

Hydrophobia  may  bu  distinguished  fVom  tetanus  by  the  following  synip- 

>ms.  In  tetanus  there  is  no  horror  of  fluids,  nor  excessive  fiensibility  to 
eurrentii  of  air.  In  tetanus  the  ituisrular  rigidity  is  continuous;  in  hydn>- 
phobia.  while  nuiscular  rigidity  is  prosenl  at  (inuw,  thoi-e  ai'c  intervals  of 
(Tfjuiplcte  relaxation,  and  tinally  paralysis  comes  on.  the  jaw  falling,  and  the 
44ali\*a  ilribbling  from  the  mouth:  moiXM>ver.  in  connection  with  these  symp- 
tom?* thcrL'  will  bi*  thf  hi-^toryof  an  antecedent  bite.  Again,  the  wild,  injected 
t'vc.  the  furious  excitement,  and  the  horrible  expi'ossi<m  of  the  face  in  hydro- 
phobia, altogether  unlike  the  sardonic  grin  in  tetanus,  leave  little  mom  for 
liiHibt  as  to  the  true  character  of  the  disease. 

Knun  bysleria  il  is  distinguished  by  the  fact  that  in  hydrophobia  the  con- 
vulsions arise  whether  the  patient  is  asleep  or  awake,  and  affect  the  muselca 
iMth  of  respiration  and  of  deglutition.  In  hydroi)hobta.  also,  the  reflex  sen- 
sibility is  dominant,  whereas  in  hysterical  and  otner  convulsive  diseases  the 
rcTrnse  is  true. 

T-crtain  catnes  of  acute  mania  boar  a  striking  resemblance  to  rabies ;  but 
in  the  former  there  is  no  ditticully  in  deglutition. 

Treatmbnt. — The  condiii(m  of  a  person  bitten  by  a  rabid  dog.  while  it  is 
one  of  great  peril,  is  not  absolutely  hopeless.  There  is  ground  for  encourage- 
monl  should  the  bite  have  been  iufiicted  through  the  clothing,  as  we  have 
Icarneii  that  in  such  cases  only  from  twenty  to  twenty-eight  percent,  go  mad; 
und,  again,  the  success  which  basatteuded  the  early  tn^atment  by  cauterizaiion 
fumirthe^  an  encouriiging  prospect  of  escape  \'vo\\\  the  terrors  of  the  disease. 
Bitujoy.  as  quoted  by  Holliogcr.  says  that  tif  two  hundred  human  Inunga 
bitten  by  n»bid  anitnaU  one  hundred  and  thirty-four  wore  cauterized,  of  which 
narotter  ninety-two  n-mained  well,  or  sixty-inne  per  cent. ;  whereas  in  sixty- 
■ix  ciuHW  n«»l  cauterixed  the  death-rate  reached  eighty-four  per  cent.f  On 
ihi*  reception  of  a  bite  by  a  mbid  aninml.  the  wound  should  oe  immediately 
tucked,  provided  there  is  n<t  abrasion  of  the  mucous  membrane  of  the  lips; 
or,  when  feasible,  well  drawn  with  a  cupping-glaw*.  It  should  next  be  washed 
with  carbtilic  acid  and  water  (i>ne  part  of  the  acid  to  nine  parts  of  the  water), 
ind  then  thoroughly  cauterized  with  caustic  potash.  Youatt  has  unbounded 
iimfideuce  in  cauterization  with   nitnite  of  silver,  having  teste<i  its  eftieaey 

(  k.^tiiri.'*r  t)ow«vvr,  after  ertintnling  the  resnlLi  or  oaaleriuliun,  eonoIodM  that  only  thirty -thrM 
}^  ->»ac  thui  tr»io*l  fait  rictimi  to  the  dU«Me»  whilst  eifhty-lbreo  p*'  eeat.  of  tboM  on 
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froquently  in  his  own  person ;  but  certainly  the  ^oator  pot^^ncy  of  caustio  , 
potush  wimld  >;ivo  additional  «e<.-urity.  It  is  also  advised.  afU-r  the  ^Inu^^^H 
dropH  out,  to  ki.'c'i»  up  ^uppu^^ti^JIl  fur  Mcvei-al  woekb  by  wiviiio  ur  ivbin  oiafi^^ 
menl,  in  ordor  i*»  iiiHiiro  tlie  (ieHti-iK'iii>n  of  the  virus.  " 

AmoJi^i^  Lho  prij[d»vhiciir  means  are  those  sunitai'y  measures  which  can  unly 
bo  ciifbiTL'd  liy  ic^i>iativt'  nuthorily.  su(.h  nt*  tho  taxation  of  doj^s.  thedt?»tru< 
tiou  of  all  allowed  to  ruu  at  hir^e.  and  ihti  oompLdsory  um?  <d'  a  muzxle. 
Berlin,  during  the  nine  yeuix  in  which  dof^H  were  required  to  be  muKzletl.  m 
u  case  of  hydrophobia  owurred.     When  it   id  considered  thai  there  are 
least  twelve  ndllioDH  of  do^s  in  Europe,  the  only  wonder  is  that  the  disei 
is  so  iiifiXH]ueul. 

Where  all  precautions  have  proved  unavailing,  or  where  none  have  bet 
employed,  and  the  diseane  is  developed,  our  duty  consists  in  alleviating  ai 
much  as  possible  the  Huft'eringH  of  the  patient ;  for  beyond  that  we  ai'e  ulierl- 
powerless  to  ettoct  any  irofMl.    I  need  not  describe  tbe  varif)us  remedies  whi< 
nave  from  time  in  lime  been  employed,  such  an  belhuloniia.  atropia.  curai 
mercury,  large  hloedini;?*.  quinine,  transfusion,  earbolic  acitl.  and  many  olIieiM. 
Nor  dtMJS  opening  the  trat-hua.  asa(lvif*ed  by  Physick,  promise  anything  better. 
Our  only  ivst>rt   nuist  b*;  la  fnll  d()se.M  of  morphia  nypodermically  adminis- 
tered, the  inhalatinn  of  other  ur  ohlondonn.  and  injections  into  the  rectum  of 
milk  and  beef-lea  willi  bnindy.     A  ease  of  rabies  in  a  girl  twenty-four  years 
of  ag*i  is  sjiid  111  hav**  beijn  treated  snccessfully  by  (Wenberg,  at   Berlin.*  by 
seven  hypodi'miic  iujeeiiunsof  wo4>nira,  the  ainouut  used  being  three  grains 
during  a  perioii  of  rive  hours  and  a  half 

It  is  not  iniftrnbable  that  through  the  labors  of  Pasteur  we  shall  at  no 
very  distant  day  be  cnal)!ed  to  prevent  this  terrible  disease,  to  a  great  extent, 
by  the  inoculation  of  dogs  with  a  virus  attenuated  by  successive  cultures 
to  a  degree  suttifient  to  insure  immuniLy.  or  possibly,  by  the  intnxluction 
of  the  uiteuuatcd  virus  into  tbe  systems  iif  persons  bitten  by  ral>id  animulw, 
to  modify  aud  reuder  harndess  the  action  of  the  jMtison, 


Poisons  derived  from  Arachnidans  and  Reptiles. — Spiiierjs  (Aranetr)  are 
to  prt»duco   poisonifu^  ctlecth  by    their  liiiiw.     On   this  subject    there   is 

dirterence  of  opitu<»n.     Any  one  who  tries  the  exf>eriment  will 
Fio.  268.  rind  that  it  is  difficult  to  provoke  these,  creatures  to  assume 

the  defensive.  Professor  Leidy  has  informed  me  that  their 
biles  are  quite  harmless.  Still,  it  is  ditficult  to  conceive  that 
where  a  jfoison-ujiparatus  exists  the  use  of  it  shall  Iw  five  from 
all  irntnlion.  The  fMiison-glands  of  the  spider  are  placed  in 
the  abdomen,  communicating  with  the  mandibles,  at  the  ex- 
tremity of  which  ai-e  sharp  hooks  (Fig.  208).  which  serve  the 
doultle  puipose  of  making  tlie  punctui*e  and  conveying  the 
virus  into  the  wound.  The  effects  of  the  spiiler-wounds,  a« 
I  have  seen  them,  have  never  lictm  very  marked,  consisting 
simply  of  a  red,  indurated  |x>int.  with  a  moderate  ticgree  of 
itching.  Dr.  (1.  W.  Semplet  reports  several  cases  followed 
by  rhe  most  alarming  l(K*al  and  general  symptoms.  ^H 

Some  varieties  are  more  poisonous  than  others.    Tn  eeveri^l 
ti£  the  Southern  States  there  is  u  small  niack  spider  which  is  very  much 
dreaded  by  the  negnx^s.  aud  I  have  been  informed  by  a  number  of  physiciaiia 
living  in  the  South  that  it»  bite  is  generally  ibili^wcd  by  well-marked  signs 
poisoning.     In  ad<lition  to  the  pungent  |)ain  at  the  se^it  of  injury,  there 
nausea,  with  severe  griping  pains  in  the  ab<iomen.  followed  by  a  sense  of 
sinking,  pneeoniial  distress,  difficult  breathing,  numbness,  and  in  some  c. 
pamlysis  of  the  arms.     If  the  disease  be  not  checked,  the  pulso  become 
frequent  and   feeble,  the  surfat^e   is  cold,  and  there  is  great   anxiety 
extreme  prostration. 
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TV  scorpion  is  very  comiuon  in  hot  climateB.  It  is  found  in  this  country 
chiefly  in  certain  fmrtH  ol"  Texa**.  At  the  extreniity  of  thy  pi-oloiiijeti  tail  is 
a  curved  hook  or  **ting.  contioetcd  with  which  aiv  two  |k)irton-^UindH  (Fig. 
269).  The  poinon  is  det^tructivo  to  many  animaln,  hucIi  an  hirdn  and  rnigft, 
death  tbliowinfiT  the  sting  in  a  few  Beeonds.  aeeoi"din)Lf  to  llcinzol.  In  tho 
experimviiia  of  Guyot.*  oven  aniinaN  aa  large  aa  th«  do^  and  tho  jiruiiiea-piff 
perished  in  tiAeen  minutes  aflor  ihe  introduction  of  the  poison.     It  ia  aaiu 

Vm.  '269. 
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that  the  virus  acta  directly  upon  the  red  blood-cuq)U8clea,  rendering  them 
c«>herent,  and  thus  phigtjing  the  capillaries. 

In  ninu  tho  wound  «ii  the  scorpion  is  followed  hy  i-edness,  swelling,  and 
pain,  rtll  of  which  generally  al'rcr  a  few  houiv  Huhside.  In  hitt  Ea.stcm 
climatr?*  the  venom  is  mure  active,  and  its  introduction  into  the  body  is 
often  followed  by  di;;ath.  The  scriptural  aUutiionH  t-o  the  scorpion  corrospond 
with  lb**  venomous  character  uf  tht*  animal  as  found  at  the  present  day  in 
Syria.  The  syraptom.n  which  fallow  iU  Bting  are  great  fuetlenenrt  of  the 
b^art,  a  purple  hue  of  the  face  and  lips,  vomiting,  priapism,  and  numbneBs  or 
kxw  of  power  in  the  tongue,  with  inability  to  contn>l  the  ftecal  contents  of 
the  howela  on  account  of  paralymH  of  the  nphiucter.  Violent  eonvulHioua 
Bometimett  pr»?cede  death. 

The  titrtintuln. — The  bile  of  thiH  arachnide.  a  native  of  Italy  and  Syria,  is 
much  lesH  dungorona  than  that  of  the  Hcorpion.  The  current  noti<m  that  it 
i^  frill. »wfd  by  a  Bpecioa  of  intoxication,  resulting  in  an  uncontrollable  desire 
fur  dttmring,  no  doubt  grew  out  of  the  custom  among  the  laboring  clanaes  of 
Italy,  of  exciting  a  free  nweat  by  protracted  dancing.f  to  cui*e  intermittenta, 
coinmun  in  the  harve.'^t  season,  when  such  bites  are  most  frequent. 

CtrniipedfS, — Thewe  belong  to  the  onlor  ^fyriap<}^l^J.  The  centipede  is  found 
ia  p>rtion9  of  Southern  Europe,  and  in  this  country  is  met  with  in  Texas 
ana  other  Southern  localities.  The  animal  is  of  a  c3'lindrioal  foi-ra,  with 
numoroua  articulations.  The  anterior  feet  terminate,  each,  in  a  hook  or  claw, 
M'hii*h  connoctH  with  a  poison-gland.  The  animal  is  capable  of  indicting  a 
wound  and  introducing  a  poison  which  i.-^  followed  by  considerable  irritation 
and  may  result  in  death.  The  symptoms  are  a  severe  burning  pain,  swelling, 
and  redness,  with  a  central  dark  discoloration,  in  the  injured  j>art,  followed 
by  inflnmmiition  of  the  lymphatics  and  lymphatic  glands  in  closest  rt-lation 
to  the  damaged  (issues,  and  the  appearance  of  dark  purple  spots.  The  con- 
stitutional symptoms  are  pains  through  the  n.xtremilies.  nausea,  vomiting, 
dizxiness.  headache,  and  feeble  and  irregular  pulse,  occasionally  followed  by 
diiith 

TaiATMKNT. — The  treatment  of  all  these  wounds — whether  the  irritant 
be  a  specific  poison  or  a  salivaiy  secretion,  or  whatever  the  vnlnerating 


*  J«ar.  de  U«d.  v6t.  do  Ljoa,  tS62,  t  vUi.  (n  lUl.      t  UolfD«i'a  Sj»t«to  of  8ur|{«r7,  vol.  i.  p.  670. 
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instrument — is  very  much  the  same.  No  aingte  remedy  appears  to  act  more 
efticjently  tliiui  uqu:i  iiruMinniff.  In  one  of  the  cases  reported  liy  Dr  Senipic, 
in  which  a  tUtnl  ciillapHe  \v:im  rhrcutoncd.  the  alM^ve  remedy  was  thrown  by 
means  of  a  hy|)t>ikM'inic  Hvnn^^y  into  the  blood  IhroujTh  the  wbUh  of  a  vein, 
with  ininiediale  relit't",  SliouUl  tlirro  he*  tiiuch  jj^eneral  diHturljancc  of  the  sys- 
leni,  brandy  and  amnuinia  inienmlly  atv  the  bent  remedies. 

In  the  cailie  of  the  Heorpiun-vvouiid.  Ihilan^e,  an  stated  by 
Bollinger,*  advises  tho  ininietliatc  :i]>pl)('urion  of  a  liijjature 
above  the  itoint  stun^.  and  over  it  Hcvoral  froe  incinions.  the 
bleedirii^  thun  wliii^h  is  Ut  ho  encouniped  Uy  sucttion  with  the 
mouth.  When  the  bite  is  that  of  the  scnlopendi*a,  or  cen- 
tipede, tSebustiaiiy.  as  quoted  by  tlie  same  autliur,  advises 
the  internal  adniinisu-aiion  of  carbolic  acid  and  chloral,  with 
external  aslrin/yrents. 

The  centipo^le  iw  sometimes  brought  to  Eastern  cities  con- 
cealed in  ln>i,^slu'ads  of  sugar.  I  have  seen  a  stevedore  suffer 
for  weeks  from  violent  local  and  coiiHtitutional  symptoms  iu 
conseqnonce  t>f  a  sting  received  on  the  hand  while  nandlinij 
one  of  these  hogsheads  on  the  wharf  The  tinkers  reniained 
purple,  and  the  hand  tmd  ami  weak,  for  a  lont^  lime,  ilis 
general  health  was  seriourily  impaired  by  the  injury;  and 
wlien  I  last  saw  him  he  hMike<l  like  a  man  who  liad  passed 
tlirongh  a  tedious  and  wasting  hjh'II  of  sii-knoss. 

Wounih    by    Venomous    i^nnh'S. — Another   elasH   of  dan- 

ferourt  wounds  aix*   lliose  pnjduced   by  [MjiHuncnis  serpents. 
uakes  beh>nj;  to  the  ehvds  of  rt^piilcs.     In  \Uv  United  States,   ihepoi«>o 
white   there  are  many  varietiefi  of  pnakes.  the  number  of 
venomous  ones  is  quile  limited,  consisting  chiefly  of  the  croialus,  or  rattle- 
snake, the  eiaps,  and  the  trigonocephaius,  or  copperhead.     In  India  the  cobra 
is  the  most  poisonous  snake,  anil  in  Rnghinil  and  on  the  Continent,  the  viper. 

The  pois<m-apparatus  consist*<  of  a 
^'*'-  *'^  pairof  recnr\-ed  fangs,  either  tubular 

or  griM>ved  on  the  concave  surface 
(Fig.  1^70) ;  these,  in  the  passive  state 
of  the  reptile,  are  folded  boriy.ontally 
again>t  I  tie  upper  jaw  and  conceah'd 
in  duplicatures  of  the  gum.  The 
poison  is  secreted  by  two  glands  situ- 
ated behind  tRe  eye,  the  excretory 
ducts  of  which  lead  to  the  base  of 
the  fangs  and  are  encompassed  with 
a  Htrong  compressor  muscle,  there 
being  no  intermediate  receptacle  or 
sac  for  the  poiwjn.  When  the  i-attJe- 
snake  is  about  to  bite,  the  Innly  is 
thrown  into  a  coil,  the  head  becomes 
erect  and  h  thmwn  back.  and.  as  the 
jawft  open,  the  fangs  are  earned  forward  by  anpropriate  muscles  (Fig.  271). 
and,  when  the  reptile  stiikes,  are  driven  into  the  flesh,  the  JHWs  at  the  same 
time  closing,  by  which  a  few  drops  of  the  venom  are  squeezed  ah)ng  the  fangs 
into  the  deadly  puncture.  In  disengaging  the  poisttn-fangs  from  the  tlesh,  i  ho 
wound,  first  made  as  a  puncture,  l)ecomes  somewhat  nigged  or  lacerati-d. 
The  poison  of  the  rattlesnake  has  been  very  carefully  studied  by  Dr.  S.  Weir 
Mitchell,  of  this  city,  wliose  elaborate  and  exhaustive  monograph  upon  the 
Bubjectf  deserves  to  rank  with  the  great  work  id'  Fayrer  an  the  Thanattqdiidia 
of  India.    The  virufl  is  a  thin,  albuminous,  almost  transparent  tluid,  eometimos 
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ittff  a  *)hade  of  groou  ;  it  has  neither  smell  nor  taHt«  ;  il»  rcnction  in  acid ;  it 
'* ^  i^ravity  of  1044,  coaffulatesat  a  tcniporature  (»f  140*.  and  bccomoH 
The  amount  of  vonom  usually  containod  in  the  ^laiid  or  durts 
Dui  txeoed  u  few  drops.  Whothor  tho  aiiiuial  i»  ttirpid  or  not,  l\w  viru- 
of  tho  |.M>i6on  iH  nover  lortt  ;  tb<»u;(h  it  in  mont  intcimo  during  the  warm 
on  or  when  tho  roptilo  \»  most  active.  Its  |>owvr  to  retain  itw  deadly  prop- 
is  well  ahnvvn  b^'  tho  fact  that  it**  activity  was  not  in  the  leant  impaired 
l>y  vid<*  or  alkalies,  chlorine,  bromine,  boilini;,  freezing,  or  dryin^j.  The 
pcn^-n  o(  the  cobni.  accordini^  to  Shttrtl.*  in  reudei-ed  inactive  when  mixed 
wiih  piiiaAh.  I'nder  the  microncope  nunieroUH  coIIh  are  rteeii  floating  in 
%  liquiil  ItH  chemical  einrntitution  conniHts  (d'an  albuminouti  boity.  cr'tUtiint^ 
not  coajLfulabio  by  heat  at  212°:  an  albuminoid  eom|K)und.  coa/j^ulablo  at  the 
»b<>rc  temperature;  coloring  matter,  with  an  undetermined  Hubstance.  both 
of  which  are  soluble  In  alcohol;  and  a  trace  oi  fatty  matter,  together  with 
'to,  chloridea,  ami  phoAphaten. 

jVvnofuiiUH  (inakeet  of  the  name  H}>ecies  cannot  poison  one  another,  but  those 

'nii'h  are  not  venomoun  enjoy  no  immunity.     Warm-blooded  auimaJH  succumb 

ni'wi  rjuickly  to  the  ftoiHon.    'fbe  bite  ai  the  copperhead  is  much  less  dangerous 

lh*ii  that  of  the  rattlesnake:  indeed,  I  have  never  known  an  inhtance  of  the 

^rnier  lo  pmve  fatal.     In  India,  according  to  Kayrer,  with  a  population  of 

htrndred  and  twenty  millions,  eleven  tliousand  t^our  hundred  and  sixteen 

H»*t  from  snakebite  alone  wcurred  in  a  single  year.    The  cobi-a  de  capello 

tile  nx'k  snake  are  the  reptiles  which  pnKluce.  this  mortality. 

«i  Africa,  snakes  of  enonnous  size  and  of  exceedingly  venomous  character 

j^*/tmcribed.  which  are  said  to  be  HUtHciotkily  bold  to  chase  their  victimn 

[•jWi  a.  speed  which  defies  escape.    In  the  little  company  of  Susi  and  Ohuma, 

filieh.  -was  bearing  the  remains  of  the  lamented   Livingstone  to  Bagamoio, 

little  girl   named   Losi.      While  passing  through  a  rocky  place,  this 

"W,   carrying  a  water-pot  on  her  head,  was  attacked  by  a  snake  called  by 

n^tivcb  a  mampa.     The  reptile  dashed  across  tho  path  and  struck  her 

t- he  thigh.     Though  every  effort  was  made  in  her  behalf,  in  le»&  than 

**»inute*  the  child  expired.     A  few  days  after,  u  similar  scene  was  en- 

leij      at  the  same  spot,  and  most  pntbahly  by  the  same  ^^nake ;  the  victim 

iti  Ihirt  iuMance  a  stout  adult  male  native, 
f*Tr*«pp>Ma. — The  symptoms  following  snake-bite  are  both  constitutional 

local. 

«^^   couHtitutional  effects  are  those  of  a  tremendous   shock,   faintinga, 

!au*ea.  Irendding,  and  extreme  depression.     These  are  foll<»wefl   by 

-■*.  ^!upor.  ami  incontinence  ol'  urine  and  tVeces.  with  a  clammy  per- 

•*iun.     The  acti^m  of  the  heart  becomes  weak,  (he  respiration  slow  and 

^ff^Mod.  the  r*kin  icterodo  ;  and  ihe  patient  may  die  within  half  an  hi»ur, 

'or. ■'NrViere  thi?  fang  has  penetrated  a  vein,  in  a  few  minutes.    In  a  case  which 

ociurnni  in  the  i>ractice  of  Dr.  Shapleigh,  of  this  city,  death  followed  in  threo- 

H^^^ps  of  an  hour. 

^*  IfK'al  symptoms  consist  of  agonizing  pain,  a  nipid  and  extensive  ecehy- 
wotq^  OP  hemorrhage,  and  swelling  of  the  entire  limb,  which  becomes  covered 
^}n  Meho,  if*  mottled,  cold,  livid,  and  i-apidly  past.es  into  a  state  of  gangrene. 
"Wn  the  eaae  is  slow  in  its  prf>greHs,  the  inflammation  may  assume  the  con- 
wiioii  of  jihlegmiMious  erysipelas,  the  serous  transudation  rendering  the  part 
**lctn»toue.  or.  when  the  Irannudation  partakes  of  a  fibrinous  character,  hard 
•^''  d  in  <*<ilor.     The  absorbents  of  the  part  also  become  intiamed, 

>ii  Is  in  which  they  terminate  are  eidarged. 

/  :'i  ttpjH^araturs. — The  examination  of  a  case  of  fatal  snake  bite 

fti'  imive  eng<»rgement  of  the    ri«;ht    heart,  of  the    brain    and    its 

V  and  of  the  kidneys.  lungs,  and  liver,  the  blood  being  dark  and 
!lly  coagulated.     There  is  also  present  ecchymosis  of  the  thoracic 
iblxlominal  viscera.    The  remarkable  transudation  of  the  blood  witnessed 


*Ksf«rintaa  with  ttao  Poiion  of  ibe  Cobr*  da  Capollo.  L«noet,  1866,  pp.  £60,  4U. 
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by  Mitchell,  due  doubtless  to  an  altered  condition  in  the  physiological  char- 
acter of  the  vascular  walls,  tiiay  throw  some  light  upon  a  somewhat  similar 
procesH  in  inflammation.  Tlu*  ctfe<'t  of  the  vonom  appears  to  destroy  at  once 
the  vitality  of  the  blood,  rendering  it  nntit  for  the  supply  of  the  ner%*e-oentres, 
and  thus  dejiriviDt;  the  heart  of  thai  I'^rto  which  Ih  neceswary  for  the  work 
of  the  circulatioii. 

Treatment. — The  indications  in  the  treatment  of  snake-bite  are,  first,  to 
prcvei»t  the  enlraiice  of  the  venom  into  the  circulation  ;  second,  to  effect  its 
extraction;  third,  when  these  object**  have  not  been  attained,  to  support  tiie 
system  until  the  elimination  of  the  poison  takes  place. 

To  accomplish  ihe  first,  that  of  preventing  the  poison  from  entering- the 
blood-vessels,  a  cord  should  be  insUntaneously  thrown  about  the  part  above 
the  wound  and  ilniwn  sulticiently  ti^ht  to  arrest  the  circulation  at  <mcc.  and 
then  the  part  should  be  excised,  the  incision  being  carried  much  beyond  the 
limits  of  the  wouuil.  After  the  opcniti(m  the  flow  of  blood  should  be  en- 
ootiragufi  by  suclinn  with  the  nioulli,  in  order  to  effect  the  second  indication, 
narueiy,  that  of  extracting;  tlio  pois^Jii.  Should  then*  be  no  crack  or  ulcer  on 
the  lips  or  in  the  mouth  there  will  l*e  no  danger  in  adopting  this  plan,  as  the 
poisnu  may  be  swallowed  with  Tni]>unily.  If  the  tinger  or  toe  be  struck,  it 
will  he  best  to  rewjrt  to  immediate  amputation.  That  excision  C4in  be  suc- 
cessfully practised  without  pivvimis  consiHciion  will  appear  IVom  the  follow, 
ing  case  nar!*ated  ti>  me  by  a  inediciil  friend; 

lie  hud  gone  inti>  Western  Peimsylvania  during  the  siminier,  in  order  to 
establish  some  lines  of  old  stin*eyH,  While  lunching  at  noon,  he  and  two 
df  the  woodsmen  went  to  a  spring,  clune  at  hand,  to  slake  their  thirst.  One 
of  the  men  threw  himself  down  upon  his  hands  and  knees  to  drink  directly 
out  of  the  p(»ol,  when  he  was  struck  on  the  fleshy  part  of  the  bare  arm,  a 
short  distance  above  the  wrist,  by  a  rattlesnake,  which  had  been  lying  e4>n- 
cealed  In  the  leaves  and  had  been  touched  by  his  hand.  The  doctor  was  so 
territied  n(  the  sight  us  to  be  comjdetely  stujicKod  and  rendered  incapable 
of  nukking  a  single  i'ff'ort  for  tlie  life  of  the  man.  \ot  so,  however,  witn  his 
hardy  und  ivady-minded  eoiupanion.  Tiie  wounded  man  instantly  shook  off 
the  reptile  (as  did  t'ani  the  viper  which  came  out  of  the  tire  and  fastened  on 
his  hand  <m  the  inland  of  Mt-lita).  whilst  his  companiou,  quick  as  thought, 
unclasped  his  knife,  and.  pinching  up  the  tlesh.  removed  at  one  sweep  a  large 
mass  fi*om  the  arm  and  covered  the  lileeding  surface  with  a  quid  of  tobacco; 
all  this  was  done  before  my  friend  had  even  recovered  from  his  bewilderment. 
No  evil  ettecis  were  experienced,  and  the  woodsman  continued  his  work  «8 
though  nothing  had  occun^d, 

When  ihe  constitutional  aeiion  of  the  p^dson  has  commenced,  the  C4vse  re- 
solves itself  into  OTio  of  Htiiimlatton,  The  various  i-emedies  which  have  Ix'en 
brought  forward  from  time  to  time  an<]  vaunted  as  specifics,  such  as  olive  oil, 
bromine,  the  Tanjure  piU.  Bibrons  antiili>to.*  and  others,  are  p*»werloss  for 
good.  The  sidiciitaiieouH  injeetion  id'  e<|ual  parts  of  aqua  ammonia^  and  water, 
as  near  the  wound  as  possihle.  has  been  strongly  recommended  by  Halford, 
and  practised  by  Klder.  rhon^h  not  regarded  with  much  favor  by  the  physicians 
of  India,  where  it  has  been  much  emph>yed.  Alooh«^l  is  the  most  reliable 
reme<ly.  In  several  cases  treated  by  Hni.  CiMjperand  iJetty,  both  surgeons 
in  the  United  States  army,  this  was  the  oidy  agent  employed,  Tt  must  be 
given  early,  and  in  large  doses,  in  order  to  indnee  a  etunlition  of  intoxication; 
and  the  amount  necessary  to  elfect  this  is  almost  fabulous.  In  one  of  Surgeon 
CooperV  easts  It  required  fortius  purjiose  one  hot  tie  of  brandy  and  one  and  a 
half  bottles  of  whiskey ;  and  in  another,  two  bottles  of  pnmf  Bourbon  whiskey  .f 
Should  the  patient  be  unahle  to  swallow,  the  whiskey  or  brandy  must  be  given 
bv  the  rectum.  Alcoliol,  however,  does  not  act  by  noutraliKing  the  poison. 
Mitchell  has  shown  that  it  simply  sustains  the  action  of  the  heart  until  the 
poison  or  its  effects  have  been  either  exhausted  or  eliminated  from  the  system. 

*  DibronV  nntirl^tv  cooilsU  of  putmth,  eorroairt  •ublimat*,  nod  bronioe. 
t  Smitb'i  i^urgery,  rol.  i.  p.  44A. 
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Qait«>  rocrntly  the  pommngHnate  of  potash  has  been  brought  forward  by 
Dr   l<nfi-nlji  Filliu  a**  an  rlVfctuul  antidote  to  the  jKiiwjn. 

Poisons  derived  &om  Insects. — There  are  a  iHiml>erof  insecta  which  iaflict 
n  man  wounds  of  a  poisonous  nature.  These  belong  to  (he  onler  Hymen- 
>r,  fturh  as  the  boo,  wasp,  hornet,  and  yellow-jacket.  The  poinon  is  se- 
creted in  ^taod**  situatA.>d  in  the  abdomen  of  the  insect,  which  empty  into  a 
B»c  eonimuuicatin/^  with  the  sting.  (Fig.  272.)  When  the  insect  is  irritated, 
the  »iac  is  compressed  by  meann  of  a  muscular  ap- 
panttus  and  the  sting  prrHruded  boyon<l  its  covers. 
Dy  which  a  ])uucturc  ita  nuuie  and  an  uxcoodiiigly 
small  amount  of  the  poison  conducted  into  tlie 
wound.  In  it»  withdrawal  the  sting,  in  conse- 
quence of  its  aerrationrt.  if*  frequently  detached 
trom  the  body  of  the  inject,  and  i\*maind  in  the 
wound. 

SrMPTtucs. — When  a  sting  is  inflicted,  a  shar]). 
burning,  and  itching  pain  in  experienced,  followed 
by  indurated  welts  or  wheals,  the  eentiv  of  which 
i«  pale  and  the  circumference  red,  not  unlike  the 
eruption  of  meaBlc».  (Tcneinilly  the  injury  proveH 
barmlesK  the  pain,  swelling,  and  rednesH  di^mppear- 
ing  in  the  course  of  a  few  hours.  Should,  however, 
stu'h  w<»unds  be  givatly  multiplied.  a8  when  an  in- 
dividtial  is  attacked  by  a  nwarm  of  bees,  they  may 
pn)ve  fatal.  Death  has  followed  the  Hting  of  even  a 
(ingle  bee.*  Such  wounds  are  not  free  from  danger 
when  intlicted  about  the  eyes,  lips,  tongue,  or  mouth ; 
Sd  the  rapid  tumetaction  which  follows  in  loose  ex- 
tendible "itructures.  like  the  tongue  <ir  the  parts  about 
lhet4>pof  the  larynx,  exposes  the  patient  to  the  risk 
*>f  «iffi>cation.  There  are  recorded  instances  in  which 
il««tb  has  followed  in  a  few  minutes  after  the  injury, 
in  ronftcquence,  it  is  supposed,  of  the  sting  having 
penetrated  a  vein  and  conveyed  the  p(jisoii  directly 
into  the  blood.  In  persons  of  a  veiy  impressible  organization,  who  have  been 
Ktong,  it  i^  not  uneommon  to  witneaa  nausea  and  vomiting,  and  sometimes 
•ymptoms  of  collajjse. 

TaKATMKNT. — The  part  should  be  examined  for  the  sting,  which  is  often 
loll  in ;  and.  when  this  is  the  case,  it  should  l>e  extracted  with  a  pair  of 
delicate  rtnt-hlaf|e<l  fiircups.  A  solution  of  sugar  of  lead  applied  to  the  wound 
w  a  verj-  good  remedy.  Dilute  carbolic  acid  (one  part  of  the  ucid  to  nine 
part«  of  water,  or,  fttill  better,  with  eight  parts  of  olive  oil)  is  frequently 
employed  with  marketl  relief.  The  application  of  salt  and  water,  of  harts- 
bom,  or  of -spirit  of  camphor,  will  also  i)e  found  efficacious.  These  all  appear 
to  neutralizo  the  poison.  A  very  popular  and  soothiiii;  remedy  in  domestic 
practice  conMstM  in  the  application  of  wet  day,  which  should  be  employed 
wbeii  'jthor  meaitn  aiv  not  at  hand,  renewing  it  .s,s  often  as  it  becomes  dry. 
When  there  is  great  swelling  of  the  tongue,  or  (cdcma  at  the  top  of  the 
iar)-nx.  threatening  suffocation,  as  may  happen  when  a  bee  is  taken  un- 
olNLen*c*«I  into  the  n^outb  with  honoy  and  inflicts  a  sting,  f^-ee  incisions  should 
In*  pninipfiy  madi*  to  empty  the  loaded  tissues. 

Then?  are  other  insects — as  the  bed-bug  (Cimex'),  the  flea  (PuUx),  and  the 
nito  (Otilex) — capable  by  their  bite  of  producing  much  irritatitm.  not 
the  c<mlenl»  of  poison-glands,  but  from  the  salivai'y  secretion,  which  is 
formed  from  tubular  glands  floating  in  the  body  of  the  inHoels.  The  treat- 
ment of  their  biles  does  not  differ  from  tbat  proper  to  the  sting  of  the  bee. 

•  5«w  York  JoaniAl,  Mkj,  18AT :  k]«o  Medioal  Timw  ud  UueUe.  1860,  p.  3S0.  %ad  BritUb  ModioU 
4omnmL  Apnl  34.  180V.  p.  374. 
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WOUNDS. 


Gunshot  Womtdi. 

Terrible  aa  are  the  evils  of  war,  nu'tJifiiie  and  surgery  have  done  much 
to  mitijtjate  the  distress  and  suftVriii-T  inoident  to  its  conflicts.  The  events 
of  the  lust  few  yt'urM  have  ailonJcil  Aiiicricun  surgeons  opportunities  on  a 
very  extended  scale  for  the  study  of  gunshot  injuries.  Tne  improvements 
in  modem  anns  and  missiles  have  materially  niodiiied  the  nature  of  tliciie 
casimltios.  Amon^  the  old  military  surgeons,  these  wounds  were  invested 
with  peculiar  characteristics.  ac<iuired,  it  was  thought,  from  the  explosive 
nature  of  gunpowder:  they  were  rei>;arded  a,M  poisoned  wounds,  and.  it  was 
believed,  had  to  be  subjected  to  a  loni^  and  tedious  process  of  irritation  and 
suppuration,  by  incisions  and  stimulating  comjwunds.  It  is  only  within 
the  last  seventy-tive  years  that  any  nmtei'ial  ndvanco  has  been  made  in  tho 
management  ot  these  injuries.  The  slow  improvement  of  English  military 
Burgerj',  according  to  Uenncn.  was  ti>  bu  ultnbuled  to  the  indifference,  neg- 
lect, and  even  contempt,  wiih  wht<  h  |trot"essional  men  wei'e  formerly  treated 
by  the  governments  under  which  they  lived.  This  was  in  striking  con- 
trast with  the  esteem  in  which  artny  surgeons  were  held  in  ancient  times. 
Among  the  Greeks,  the  physicians  who  accompanied  armies  into  the  tiehl 
were  regarded  as  worthy  of  the  highest  consideration.  At  the  siege  of 
Amiens,  in  1507,  field-hospitals  were  fii-st  established;  and.  as  such  an  event 
rendered  it  necessary  to  provide  professiofial  assistance,  we  may  refer  to  the 
reign  of  Ilcnry  IV.  i\{'  Kruuce  the  commencement  of  a  better  day  not  only 
for  military  surgery  hut  also  for  the  humane  treatment  of  soldiers.  Thia 
early  ettVjrt  to  supply  a  place  for  the  reception  of  those  who  were  wountJed  in 
battle  culminated  in  the  construction  and  support,  by  F" ranee,  of  the  Hotel 
des  Invalides, — the  glory  of  Louis  XIV.;  and  in  England,  about  the  same 
time,  of  the  Chelsea  Hospital.  An  outgrowth  of  these  nnjvisions  for  tho 
sick  an<i  wounded,  on  the  Continent  at  least,  was  the  estaolishmont  of  mili- 
tary schools  for  medical  and  surgical  instructions.  There  have  been  timoa 
in  which  the  presence  of  a  surgeon  was  necessary  to  secure  the  success  of  a 
campaign.  The  feeling  that  relief  is  at  hand,  in  the  event  of  acciilent  or  in- 
jury, is  a  powerful  stimulus  to  the  eounige  of  soldiers.  The  besieged  garrison 
of  Xieutz  owed  its  deliverance  nion.'  to  the  personal  influence  of  the  surgeon 
of  Henry  IV.,  Ambrose  Pare,  than  to  French  valor,  Theiv  weix*  critical 
periods  during  the  wars  of  the  first  Xa]>oleon  when  the  presence  of  Baron 
Larrey  exercised  an  influence  on  the  army  not  inferior  to  that  vti  the  Em|>eror 
himself 

The  treatise  of  John  Hunter  on  the  *'  Blood.  Inflammation,  and  Gunshot 
Wounds,"  published  in  17^*4,  was  one  of  the  earliest  contributions  to  military 
surgery  in  Englan<l.  Tho  genius  of  this  great  man  enriched  evciything  that 
it  touched  ;  anil  although  u  more  extended  experience  has  shown  that  in  some 
points  his  views  inquired  material  modification,  yet  in  the  main  the  princi- 
ples which  ho  enunciated  were  correct.  What  may  be  considered  the  errors 
of  Hunter  were  corrected  by  Guthrie  during  the  Peninsular  War.  This  last- 
named  surgeon,  from  a  large  experience,  was  enabled  to  dennmHtrate  the 
superiority  of  primary  over  secondary  amputations,  and  the  propriety  of  ank- 
putation  at  the  shimlder-  and  hip-joints,  also  to  indicate  the  proper  course  lo 
DO  adopted  in  cases  of  gangrene  from  injured  vessels,  and  \\\  phlegmonoiia 
erysipehis.  The  military  campaigns  of  Na|t»fleon  were  scarcely  more  impor- 
tant m  a  political  point  of  view  than  weiv  the  writings  whic-n  embody  tho 
Bceumulaled  experience  of  Larix-y  in  establishing  mixJes  of  surgical  treat- 
ment whicli  wcrt^  advantageous  to  human  lite.  The  Crimean  War.  whatever 
it  may  have  accomplished  for  the  jieace  of  the  world  by  the  success  of  tho 
allied  arms,  furnished  at  least  the  materials  for  testing  satisfactorily  vital 
Hurgi<'al  questions;  and  these  materialM  have  been  placed  in  a  permanent  and 
ftvailal)le  form  by  Macleo<l  and  !>.  Chenu.  The  same  may  be  said,  to  a  cer- 
tain extent,  (d*  the  hilor  and  more  decisive  wars  which  have  been  waged  in 
Europe,  as  that  between  Austria  and  Prussia,  and  that  between  France  and 
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my.  In  all  those  Htnigsjloe,  the  medical  and  eiirgical  history  of  the 
<<K)oflicU  under  the  fosteriniuf  care  of  the  respyctivo  governments, — after  the 
#mmple  of  Ku^laud, — becuino  an  iute^^ral  part  of  the  Horvico.  And,  lastly, 
in  ib«  war  hctween  the  North  atui  the  South,  the  govorninent  assumed  the 
i««)K>n»ibility  of  prwen'iug  to  the  world  the  uiodical  and  uurgical  trea6iu"08 
of  that  fratricidal  conflict. 

jyu  chiiracter  of  arm^  and  projectiles. — Gunshot  wounds  mav  be  inflicted  by 
a  rroat  variety  of  miiwilos.  The  mere  explosion  of  powder  tVnm  the  muzzle 
of  a  gun,  at  close  range,  will  piN>duc'e  a  serious  injury,  one  which  will  combine 
the  characters  of  a  burn  with  tlioso  of  contusion  and  laceration.  Our  hoa- 
pitats  furnish  numeivKis  examples  of  such  accidents  in  consequence  of  the 
a*e  of  fire-arms  by  reckless  boys.  I  have  seen  i\  person  instantly  killed  by  a 
heavy  discharge  of  jtowder  when  close  to  a  gun.  Suicidal  attempj.s  are  some- 
timefl  made  bv  discharging  a  pistol,  charged  with  powder  alone,  into  the  open 
mouth:  the  facBration  and  bruining  which  follow  may  eventuate  in  death, 
fV<>ra  OEMiemaof  the  lar}*nx.  or  from  bIofHi-poisoningconse<pient  on  sloughing. 
When  a  wad  i?  added  to  the  charge,  the  danger  is  iucreasetl.  and  at  short  range 
ihe  former  may  enter  the  lnjdy.  Life  has  been  lost  iu  several  instances  in  this 
way  during  sham  fights. 

It  JA  by  powder  and  wadding  that  quarrymeu  are  so  on;en  wounded  fVom 
the  premature  discharge  of  a  blast. 

Shot^  when  ivceivwi  at  close  quarters,  make  a  wound  not  unlike  that  pro- 
diH*vd  by  a  large  musket-ball,  iruismuch  as  the  charge  moves  for  a  short 
dhitauee  almost  in  a  ^olid  luasH.  I  was  once  called  to  see  a  young  lad  who, 
in  the  act  of  dragging  a  gun  iiiuzxle  foremost  through  a  fence,  disturbed  the 
imer  and  discharged  the  contents  of  the  piece  into  his  arm.     The  charge 

tsisted  of  liird-Hliot,  and  entered  a  short  distance  above  the  wrist  on  the 
mntt*rior  part  of  the  arm.  There  wa**  but  a  single  opening,  like  that  niade  by 
a  ball,  with  inverted,  ragged  edges.  If  a  load  of  shot  enter  a  part  just  as  the 
individual  grains  begin  to  se]>arate,  the  wound  will  be  cribriform.  It  occa- 
«ionally  happens  that  the  heat  developed  in  the  conibustiou  of  the  powder 
will  partially  n»elt  the  leaden  shot  and  weld  them  into  a  solid  mass,  formiug 
m  bullet  with  an  irregular  and  granular  surface.  Such  a 
eoodition  is  seen  iu  Fig.  273,  taken  from  a  specimen  in  my  Pio.  278. 

poasoftsitm.  Fragments  of  metal  or  wood,  buttons,  pieces  of 
Coin,  portions  of  clothing,  splinters,  slugs,  nails,  and  gravol- 
tttoocs  are  not  unfroqueutly  driven  into  the  body^  producing 
Ibaiiul  lacerations. 

The  two  great  modem  improvements  in  the  construction 
of  arms  and  projectiles  consist  in  the  adoption  of  rifled 
gaOB  and  cylindro-conoitlal  balls.     8uch   changes  have  in- 
ereatf^  immensely  the  ninge  ot'  these  weapons,  rendering 
fh«m  capable  of  inflicting  fatal  wounds  even  at  the  distance  of  a  mile.     Dr. 
Brioton  informed  me  that  he  witnessed,  in  front  of  Petersburg,  a  soldier  shot 
through  both  thighs,  by  an  ordinary  Minie  ball,  at  the  distance  of  one  mile, 
which  br«*ke  both  femurs  and  inflicted  a  fatal  wound. 

Ttie  arms  in  common  ase  are  the  Sharp.  Enfield,  f 'hassepot,  and  needle 
gnn  Some  of  these  an*  hreech-loa<lers.  Tne  snme  principle  ob.servcd  in  the 
conntruction  of  small  arms,  namely,  that  of  rifling  the  bore  and  changing 
the  form  of  the  missile,  has  been  applied  to  guns  of  large  size;  so  that  an 
Armstrong  gun  will  project  a  ball  with  considerable  certainty  to  the  distance 
of  fl^re  miTe«. 

Balls  are  af  throe  kinds, — round,  cylindro-conoidal,  and  egg-shaped.     The 
round  ball  was  at  one  time  fonned  of  stone.     At  the  castle  of  Kdinburgh 

ly  bu  seen  a  monster  cannon  (Mons  Meg)  with  a  stone  ball  attached. 
Borne  of  the  balls  used  three  hundred  years  ago  weighed  eight  hundred,  and 
ioffwt  pron  eleven  hundred,  pounds.  For  the  time,  such  projectiles  were  quite 
if'  in  the  w<)rk  of  destruction.     lit  1453,  Mahomet  II.  battered  the 

«.k  lustautiuople  with  stone  missiles. 
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The  old  round  musket-ball  (Fiff.  274),  as  used  by  the  English,  French,  and 
RuHsianrt,  weigh^^d  iVoin  a  triHe  Iuhs  than  one  ouiic«  Ui  oiio  ouiicv  and  a  Imli'. 
the  heaviest  being  that  employoil  hy  the  KuHsians.  The  musket-ball  Uatxi  by 
the  United  Stat^as  government  weighs  387  gniiua;  caUbre  .69. 


Fio.  274. 


Fio.  275. 


Fio.  27fi. 


Pro.  277. 
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Cylindro-conoidal  balls  dift'er  couBidorably  in  size  and  weight.  The  Sprinff- 
field  rifle  ball  (Fig.  275),  calibre  .58.  weighs  500  grainn;  (he  Enfield  rifle  ball 
(Fig.  270)  tor  the  muzzle-lt>a*ier  was  formerly  530  t^raiiis.  but  for  the  present 
breech-loader  ik  about  450  grains ;  the  Aufttrian  ball  (Fig.  277)  weighn  400 
grains;  the  French  Miuie  ball,  (38U  grainx;  the  French  ChaHftepot  ball  (Fig, 
278),  380  grains;  the  ueedle-gun  ball  ik  egg-shaped  (Fig.  279).  and  weighs 
630  gruinn ;  the  ball  of  the  mitniiUen.sc  is  Irtnger  than  the  others,  and  weighs 
one  ounce  and  three-quarters  (Fig,  280);  the  Martiiii-Heiirv  ball  (  Fig.  281), 
recommoudtid  lor  the  BritiBh  inlautry,  and  made  of  lead  hardened  with  tin, 
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weighs  about  428  grains;  the  Ru^nian  ball  is  heavy,  and  weighs  one  ounce 
and  Mix  drachinA.  Other  eonieal  balls  are  in  uae,  an  the  Bavarian  (Fig,  282), 
and  that  of  the  Snider  gun  ( Fig.  283). 

PiHtol-balln  are  generally  conical,  and  at  short  range  are  quite  as  dangoroa* 
to  life  as  those  of  larger  anns. 

These  missile.'*  are  somelimeH  charged  with  detonating  powder,  like  that 
contained  in  percuHsion-caps.  an<i  an*  then  designed  to  explode  alter  entering 
the  body.  These  have.  1  believe,  by  common  agrceirK'Ut  of  nations,  beeD 
withdrawn,  as  incousistont  with  the  spirit  of  modern  warfare. 

Cnnnon-fmlln. — These,  like  the  projectiles  for  sinull  ai*ms.  are  either  round 
or  cylindro-conoidal.  They  are  made  of  iron,  and  weigh  from  one  to  one 
hundred  pounds.  The  latter  when  tired  from  a  rifled  oanuon,  like  the  Arm- 
strong gun,  prove  effective  at  (he  disiance  of  four  or  tive  miles. 

jSAe^/«  are  nollow  spheres  tilted  with  giinjiowder.  and  sometimea.  as  in  tho 
shrapnel  shells,  with  noth  powder  and  balls.  The  explosion  of  these  missilea, 
sending  fragments  in  all  directions,  sometimes  does  fearful  execution.  Tho 
Duke  <»f  Wellington,  however,  thought  slii-apnel  shells  of  very  little  impor- 
tance, rarely  disabling  any  one. 
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Gmprshot  consists  of  three  layers  of  oaHt-iron  balls  contained  in  oanvus, 
diKposiNi  itbout  a  central  pin  of  wood,  nnd  suTiirod  together  by  a  cord.  The 
iv^emblatice  to  a  bunch  of  grajiys  exjdainrt  the  oHijin  of  the  name. 

Cunistershot  is  CM>m[)osed  of  Hmnll  ciwt-iron  balls  mixed  with  sawdust  and 
contaiiK'd  in  a  tin  citnc,  which  is  dosed  at  each  extremity. 

The  effort  of  a  change  of  form  and  the  resulting  momentum  is  to  confer 
on  the  cylintlro-conoid:ii  bull  a  power  of  penetration  far  greater  than  that  of 
thv  old  round  misT*ile.  As  compared  with  the  latter  it  is  less  likely  to  lodjLje 
in  ihi*  bo<iy.  Even  at  the  distance  of  ei^ht  hundred  or  one  thotisjind  yards 
ir  will  pass  completely  through  a  part,  and  at  a  short4»r  distance  through  three 

four  jwrvons  who  may  be  in  range. 

The  woundn  which  ii  prtMjuccs  arc  more  severe.  The  destructive  effects 
of  the  conical  prtyectile  arc  best  seen  in  shot-wounds  of  the  long  boncH.  If 
the  momentum  is  nut  materially  diminished,  it  will  pass  through,  making  a 
Himpl«  |ierf«>ralion ;  if,  on  the  contrary.  it*i  velocity  has  been  in  some  degree 
^peut.  it  will  nplit  and  comminute  the  bone  m  a 
fnghitui  manner  (Fig,  2K4.)  Not  only  is  this 
the  case,  but  the  concusnion  will  ext<?nd  far  be- 
yrmd  tile  limits  of  contact  or  fracture,  laying 
the  foundation  for  sulwequent  intianunatory 
pr<»ceft»es^  such  as  osteomyelitis,  which  may 
involve  the  life  of  the  entire  bone.  The  case  is 
ver^'  dlAVoreut  with  the  old  round  ball,  which 
pttss«s  lbn>ugh  a  bone,  either  making  a  small 
holt*  or  breaking  it  into  a  few  irregular  iiianses. 
Oiteneril  merely  penetrates  into  the  eancolli.  or 
ts  flattened  agtiirist  the  bone  and  ri.*mains  in  the 
litttiios.  In  the  case  of  wounds  of  the  soft  parts 
th«difference  isquile  marked  between  the  effects 
of  iho  two  projectiles.  The  cylindru-couoidal 
baU,  mtiving  at  a  marvellous  velocity,  destrovs 
thoroughly  the  vitality  of  the  parts  ftir  some  dis- 
tance  around  its  track,  so  that  slouirhing  follows 
Xa  a  much  greater  degree  than  at\or  wounds  by 
the  old  round  missile. 

Again,  the  cylindro-conoidal  ball  is  much  less 
likely  to  be  ttirned  out  of  its  course  or  deflect*^d. 
This  b  not  to  be  ascribed  to  the  mere  momentum 
■lone,  but  also  to  its  form  and  axial  revolution. 
n»v  eccentric  course  of  a  detlected  ball  is  a  curi- 
oua  fiict.  A  v\^ry  trifling  circumstance  tr»ay  de- 
toimine  it,  !?uch  as  the  angle  of  contact,  a  tendon,  a  muscle  in  a  state  of  con- 
trtction,  a  piece  of  coin,  a  handkerchief,  or  some  other  object.  A  ball  so 
chanf^ed  in  it**  course  may  follow  a  very  circuitous  route.  It  may  enter  the 
front  surface  of  the  chest,  ftjllow  the  curve  of  a  rib,  and  i>a9s  out  opposite, 
at  the  «ide  of  the  spiue,  or  remain  among  the  muscles  of  the  back,  thua 
tii  J  If  the  circumference  of  the  thorax;  or,  striking  the  forehead,  it 

Di'.  ^'  the  convexity  of  the  cranium  and  lodge  or  emerge  at  the  occiput. 

Hennen  gives  six  fatal  cases  in  which  balls  followed  the  concave  or  pleural 
ffurface  of  the  ribs.  In  two  of  these  the  bullet  entered  on  the  right  side  of 
the  sternum,  and.  pa.sning  between  the  lungs  and  the  pleura  ciwtalis,  trav- 
crhed  the  left  side,  escaping  at  the  spine.  In  two  other  cases  the  ball  entered 
tho  abdomen  near  the  umbiliciis,  and.  running  between  the  parieies  and  tho 
riMvra,  made  its  exit  at  tho  side  of  the  spine  directly  opposite.*  The  same 
author  rvlftles  the  case  of  a  friend,  in  whom  the  ball  entered  over  the  thyroid 
cartthigt^  made  the  entire  ciivumfereuce  of  the  neckband  was  found  lying  in 
the  wound  of  entrance.     Hallingallf  mentions  a  case  which  had  been  related 
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t  OntUow  of  HitiUrjr  Surgary,  p.  309. 


294 


WOUNDS. 


Ut  him  by  Mr.  Gulliver,  in  which  a  musket-ball  entered  ihe  poBterior  part  of 
the  thorux,  followed  ita  concave  siirfiico,  and  was  found  itMl^ed  in  the  inner 
surface  of  ihe  sternum.  It  is  this  circuitous  route  of^  bulls  which  leads  often 
to  Ihe  hualyand  erroneous  eonciusion  that  a  cavity  has  been  directly  cro»*od 
by  the  pntjectitc.  The  manner  in  which  halls  pass  through  the  body  without 
datnui^e  to  hlood-vcswcls,  nerves,  or  viHceru  is  very  remarkable.  It  was  not 
urKiommon  tlunn^  our  late  wartn  meet  with  instani^'s  in  whicli  u  bullet  went 
thnm^h  tho  neck  or  a.villa  at  the  portions  most  crowded  with  siructu?'o»* 
esseuluil  to  life,  with  impunity;  and  examples  are  cited  of  balU  tnivci'sing 
the  abdomen  without  <ln]naj(0  to  ita  contents. 

When  u  deflected  ball  takes  a  circuitous  course  under  the  skin,  its  track 
will  simuninu's  be  revealed  by  a  n^d  wheal  or  (lisooloration  lieneath  the  skin, 
made  by  the  extravasated  blood  tindin^  its  way  to  the  surface. 

(}peninijs  of  eriirunce  tind  exit. — W  hether  I  he  project  ile  be  round  or  cylindro- 
conoidal,  the  opening  made  in  enterin;;  is  smaller  t  ban  that  made  in  leaving;  or 
passing  OUT  oi"  the  l)ody.  The  opening  of  eninince  is  usually  smaller  than  tlio 
ball,  owin;»;  To  rlie  tlaHticnty  of  the  skin.  Tlio  odijes  are  ^'enomlly  inverted, 
perhaps  ecehymosfd.  If  xlw  ball  be  round,  the  ojienin^  will  have  \^ry  much 
the  same  form;  if  conical,  it  nuiy  be  irregular,  slil-like,  or  erueifomi.  The 
opening  of  exit  will  be  larger,  oiU»n  lacerated,  and  the  edges  everted.  This 
is  just  what  occurs  in  tiring  a  ball  througii  a  board,  or  even  in  driving  a  nail 
through  the  same.  In  the  old  round  ball,  as  well  as  in  the  conical,  the  degive 
of  dlttereiici.'  between  the  relative  sizes  of  thr  tipi-niiigs  of  entrance  and  exit 
will  be  iu  a  givat  measure  determined  by  the  momentum.  Should  the  pro- 
jectile enter  the  body  with  undiminished  velocity,  and  pass  through,  the  differ- 
ence in  diameter  between  the  oritice  of  enti-ancc  and  that  of  exit  will  not 
bo  great.  If,  however,  the  momentum  has  been  (limiuished  by  atmospheric 
resistance  and  the  atti-aetion  of  gnivitation,  ttr  by  the  resistance  encouoiered 
in  f>aMHing  through  a  part,  or  by  ail  these  combined,  the  openings  of  outranoe 
and  exit  will  both  be  conijiaratively  large,  especially  the  latter,  inasmuch  aa 
the  ball  in  escaping  is  not  onlv  passing  fron»  a  denser  into  a  raivr  medium, 
bn!  it  IS  the  ball,  plus  a  ccrliun  (piantity  of  displactMi  tissue,  which  must  bo 
accommodated.  It  is  the  operation  id'  these  causes  which  detennines  iho 
eversion  of  the  edges  of  the  opening  id'  exit.  There  are  exceptional  cireum* 
stances  which  serve  to  make  the  f»jH  ning  <>f  entrance  the  larger  of  the  two, 
as  where  the  ball  carries  with  it  some  foreign  body  and  buncs  it  iu  the  flesh. 
Every  author  on  military  ^urge^y  gives  examples  of  this  nature.  Hennen 
mentions  an  instance  in  which  a  projectile  earned  a  piece  of  the  cranium  of 
one  soldier  and  produced  by  it  a  large  laeenited  wound  in  the  tliigh  of  a 
Becond;  another  in  which  the  wound  of  entrance,  «ituate<l  in  (ho  thigh.  wa« 
magnified  by  n  portion  of  the  ulna  with  its  olecranon  pn»ce8s;  and  a  third 
in  which  a  tooth  was  carried  along  with  the  bad  and  lt>dged  in  the  temple  of 
a  soldier,  llamilton  relates  a  case  in  which  a  number  of  teeth  with  a  ball 
wei*e  removed  from  the  neck  above  the  sternum.  I  have  seen  a  siiikilar  effect 
produced  by  a  pan  of  an  officer's  saddle  being  broken  off  and  driven  before 
the  ball  into  the  thigh.  A  conical  ball  in  the  course  oi"  its  tlighl  may  be  so 
altered  in  position  as  to  enter  the  botiy  with  its  long  axis  paniUel  to  tne  sur. 
face,  thus  making  a  large,  ragged  wound  of  vnlrance,  and,  by  encountering  a 
certain  kind  of  ivsisiance  In  its  yiassage.  may  have  its  direction  w>  changed 
an  to  emerge  apex  foremost,  making  tlie  wound  of  exit  smaller  than  that  of 
entrance.  It  is  possible  for  the  opt»ning  of  enti^nnce  to  bo  also  that  of  exit. 
Such  cases  are  certainly  very  rare:  but  the  possibility  of  their  occurrence  is 
Bhowu  in  the  case  related  l>y  Ilennen,  in  which  a  ball,  atler  passii»g  round  Ihe 
neck,  lav  in  the  openiiig  of  entrance;  or  it  may  (teeur  in  an»>ther  way,  l>y  the 
projecting  striking  a  bone  and  relMiunding  through  the  opening  made  in  enter- 
ing. A  single  ball  may  make  two  openings  of  entrance  and  a  like  number  of 
wounds  of  exit^as  where  the  foreann  is  flexed  upon  the  arm  or  the  leg  upon 
the  thigh  at  the  lime  of  being  struck  by  a  ball,  in  which  position  the  missile 
may  pass  thi*uugh  the  forearm  or  thigh  and  alXerwards  enter  and  pass  throutrl 
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the  arm  or  log.  There  may  be  a  sin^li>  point  of  entrance  and  several  of  exit. 
Thi«  is  iikfly  to  be  ihci  caae  when  a  ball  on  ciacrinjr  striken  somo  Halit«nt  object 
ami  U  ilividud  into  Hevutid  Ini^inentH,  each  of  whicli  in  [>aHHin^out  niakuH  an 
t3(»enin^  for  itnelf  Tiarrey  and  (fulhrie  fiirni»h  each  an  example  in  which 
ibere  were  six  openings*  of  exit.  Again,  there  may  be  two  or  niore  oiieniugs 
of  fulraiiee  and  one  of  L-xit  produced  by  the  ball  Htrikinc:  f*ome  object  on 
whii-'h  it  it*  ttplii  into  two  or  more  pieccH,  each  entering  the  body  by  a  separate 
ojHJuiri^.  wbUe  one  only  ha**  Hufficient  momentum  to  pans  out. 

Chanife  trhirk  thf  hall  utnlrrtjors  after  leaving  the  gun. — A  ball  travelling  with 
i^nffieietit  momentum  to  pans  through  a  part,  and  making  only  a  tleHh-wound, 
vill  be  vorv  little  changed  in  tigure  or  appearance.  Kspccially  i»  thiH  true  of 
the  eonicTuI  bullet,  which  is  more  solid  than  the  round  one,  being  com|jressed 
iulo  form,  and  not  east  in  a  mould,  an  was  iht'  old  wplierical  projectile.  There 
is  U'4Uully  on  one  nide  oi'  the  base  of  n  hall  which  haH  he-en  tired,  an  oblique 
or  flattoniMi  surface,  su}»po(^ed  to  be  due  to  the  manner  in  which  it  leawt*  the 
gun.  When  a  round  ball  slriket*  point-blank  againnt  a  resisting  lH>dy  like 
bono,  it  will  bo  tlaitcned;  if  conical,  (he  point  will  be  blunte*!  and  tht*  body 
often  belli  upon  ilmelf.  contorted,  or  changetl  into  an  irregular,  shapeless 
Dia*^.  If  only  a  portion  of  the  conical  extremity  Ktrikcs  against  thr  metal 
of  the  *»oldier's  accoutrements  or  against  bone,  it  will  be  planed,  leaving  a 
ftniooth  facet  on  one  side.  The  dividing  of  lialln  into  several  pieeen  iH  usu- 
ally prtMluccd  by  the  encountering  of  solid  objects  before  entering  the  body. 
Rxiun[>les  of  balls  altei*ed  in  form  by  inipaet  are  Bhown  in  Fig.  285,  kindly 
Ihmisheii  bv  the  Surgeon -Genera  I  U.S.A. 


Fio.  285. 


Bitlls  withlittlr  momrntttm. — The  effect  of  diminished  velocity  on  rifle-balli 
ha^  aln^ady  been  noticed, — that  of  causing  deflection  or  lodgement  in  the 
b<M|y.  Studied  in  Connection  with  cannon-balls,  this  etfect  is  very  renmrk- 
aldo.  Such  a  projectile,  moving  at  great  velo<'ity.  will  produce  the  most  fearful 
dcftlrurtion  t»f  parts  carrying  away  a  limb,  leaving  the  sofi  i»art**  hanging 
ill  shrc'ds  and  the  shattered  bones  pr<ftruding  l>elow,  or.  if  the  contact  be  less 
dirt'oi.  Hwcfping  otf  the  flesh  to  the  bono,  and  yet  perhaps  not  prostrating 
the  itwlividual.  \\'hen  the  momentum  of  such  a  ball  is  largely  expended 
bv  the  tumjoined  influence  of  atmoHphi^ric  rrsistance  and  g?*avilation,  or  by 
noiK'hct,  it  is  by  no  moans  disarmed  of  its  power  to  do  harm,  though  rolling 
■l<»wly  over  the  ground  ;  and  when  wo  consider  the  amount  of  force  that  is 
QM?(»4Aar^'  to  move  so  gn*at  a  mass  of  metal  even  at  this  slow  rale,  together 
with  the  weight  itself,  it  is  not  difticuk  to  understand  those  cases  in  which 
a  foot  has  been  hopelessly  dcsti*oyed  by  thoughtlcKsIy  placing  it  against  such 
a  biwiy  with  a  view  to  arrest  its  progress.  The  capacity  of  such  a  ball  to 
pHMJiiee  the  miwt  extensive  bruising,  or  even  lacenition.  of  internal  organs, 
without  leaving  any  external  marks  of  violence,  in  well  known.  This  at  one 
Ihnr  vvA-A  attributed  to  what  wan  i.ulled  wunUttje. — that  is.  the  sudden  conden- 
Mfion  and  expansion  of  the  air  as  tin*  hull  pa'*sL'd  ch»se  to  the  body.  Such 
wm«  thi'  explanation  given  by  Fiirbi^-s.*  of  Kdinburgh.  Mr.  Ellis  thought  it 
wa*  pnKluci'd  by  electrical  changes  caused  by  the  rapid  flight  of  the  ball. 
(tiitbrie*^  explanation  is  doubtless  the  correct  one.  lie  consideivd  that  a 
low  inatoflid  of  a  high  rate  of  velocity  of  thv  ball,  and  actual  contact  instead 
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of  contiguity,  were  required.  When  the  momentum  is  id  a  ^reat  measure 
expcndtMl,  the  hall  mlln  on  its  axis  over  the  Hurface  like  a  wag*m-wheel,  anri 
this  (iiionniiu'H  ibo  inttTtial  (lamajg^  of  organs  whot^c  texture  18  not  very 
Ktron^r,  whilf^t  tbo  skiu>  rruni  its  great  elasticity,  presents  little  evidence  of 
injury. 

Chnmcter  of  (junshot  wounds. — Wounds  made  hy  balls  are  both  oontused  ami 
laet^rated,  and  they  ht-al  by  grriniilatiun.  Even  when  the  vulnerating  projec- 
tile IK  fniginonlary.  art  a  sjtlit  Itall  or  a  jiortion  of  an  expUxiotl  shell,  the  parta 
are  scarcely  ever  divided  after  the  manner  of  an  )neii*ed  wound.  In  conse- 
quence of  tnirt,  such  injuries  are  followed  by  sloughing,  antl  in  most  inntance^ 
tnroughout  the  entire  length  of  the  tract,  though  not  to  the  same  degne« 
in  all  parts  uf  the  body.  Usually  the  circumferential  extent  to  which  the 
vitality  is  destroyt*d  will  be  gixjatest  about  the  ]ioint  of  entrance,  diminiBhing 
gradually  from  this  to  the  ontiee  of  escape;  that  is  to  say,  the  death  will  be 
nn)Ht  extennive  where  the  vehjcity  (»f  the  projectile  has  been  greatest.  This 
explaiort  the  fact  that  the  iipening  of  entrance  frequently  heeonieH,  in  a  few 
days,  larger  than  that  of  exit.  If  we  ntudy  clonely  a  gunshot  injiirt'.  the 
Btructurcs  in  the  neii^hborhood  of  the  wound  will  be  found  to  ditfer  in  their 
appenrarHe.  Vav  a  Hhort  distance  around  the  opening  made  by  the  ball  the 
parts  will  be  brui^icd.  conipueted  together,  and  nf  «  pale-red  color.  Neuit;r 
the  cireurnfeivrKe,  in  a  Hhoii  time,  an  inHaniniati>ry  pnwesH  will  be  found 
at  work  intilti-atitig  the  parts  with  a  traiiHudulion  of  (ibrinoui*  matter  and 
cells;  and,  still  fartherout,  iheiv  will  be  an  incivascd  atllux  of  biwtd,  with  an 
wdennUous  ct>nditinn,  dne  hi  the  presence  <d"  serum.  In  this  inner  circle  we 
recognize  structures  i^*>  pulpiticd  that  they  must  be  cast  off  as  a  slough  ;  in 
the  sei'ond,  a  work  of  separation,  suppuration,  and  the  niateriaU  of  recon- 
struction, or  granulation-tiBsue  ;  and  in  the  outer,  or  third,  an  area  of  blood- 
detemiinatiou. 

Belativf  frequaicy  with  which  different  parts  of  the  body  are  wounded, — Zetxell, 
in  .speaking  of  the  portions  of  the  body  most  frequently  injured  by  balls.'  hn» 
given  the  iV»lKtwing  estimate :  for  every  two  persmis  shot  in  the  belly,  there 
will  be  thive  or  four  wounded  in  the  neck  and  breast,  seven  in  the  head,  ten 
in  the  arms  an<I  hands,  tour  in  ihe  bi])s,  five  in  the  legs,  one  in  the  knee,  and 
two  in  the  fevt.  All  such  caUidations,  hrnvever,  cumo  short  of  the  truth,  and 
are  suhjecl  to  great  variatinus  from  ditl'erent  cireunistances.  as  the  nature  of 
the  ground  or  of  the  defence,  atid  tbo  relative  posiiinji  occupied  by  contend-^ 
ing  bodies  of  troops.  In  the  late  war  betwrcti  Ihe  Nnrth  and  the  South  the 
position  of  ihc  wminds  difl'ered  very  much  in  different  engagements.  i 

Symptoms. — These  are  lorol  and  ronstifutiomtl. 

The  Ittcnl  aiftupttftns  vary  mudi.  according  to  the  position,  st  ructure  involved, 
extent,  and  pei-sonal  peculiarities.  Many  wounds  are  received  without  the 
person  being  even  conscious  of  the  fact.  A  soldier,  in  the  heat  and  excite- 
ment 4jf  a  c[oHely-<-ontested  battle,  may  forget  the  injury  until  the  day  is  lost 
or  won.  General  Ifaneock,  at  the  critical  battle  of  Gettysburg,  though  be 
received  a  dangerous  wound  of  the  thigh,  was  for  some  time  unconscious  of 
the  injury.  I'sually.  however,  thejv  is  a  fending  of  a  sharp  blow,  a  sting,  a 
warm  sensation,  or  a  sense  of  numbness.  An  examination  reveals  the  hole 
mu'le  by  the  bullet.  If  a  nerve  be  touched,  the  pain  uuiy  be  exquisite,  aud 
compel  Ihe  strongest  man  l«»  eiy  out.  The  suffering  is  sunietin)es  experienced 
in  a  part  ivmtite  fnnn  the  ii»jury.  as  in  the  arm  atHer  a  wound  of  the  neck 
injuring  the  braebial  plexus  of  nen*es.  Where  a  Imne  is  bmken.  the  pain  la 
usually  severe.  When  a  ball  divides  an  important  nerve,  like  the  median  or 
the  wiatic.  theiv  will  be  loss  of  power  in  the  parts  HUp|)lied  bv  these  trunks. 
When  a  bullet  passes  through  the  brain,  the  wounded  man  wdl.  if  making  a 
charge  at  the  time,  fall  forwani  to  the  earth.  When  stnick  in  other  parts 
of  the  body,  the  soldier  nuiy  stagger,  yet  recover  himself  or  he  may  reel  and 
fall  to  the  ground.  On  the  battle-Held  of  (lettysburg  many  of  the  slain  Uy 
U|Hm  the  back. 

*  UcnseD**  MlliUrjr  Surgtry.  p.  31. 
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Ilrmorrhage — nomorrha^e  may  bo  primary  or  secondury.  Most  person* 
wbo  iJk*  on  ihc  Hold  perish  tV<jm  this  cauwe.  WhtTu  touhuIm  (if  small  nizc  are 
(lividcil  by  u  ball  or  othor  inisi^ilu.  or  wberv  a  limb  is  torn  away  by  a  cannon- 
balL  ihort'  will  be  littlo  blooding,  tho  roat.s  ul'tlie  venseU  btMUtc  la(!i»nite<l  and 
twwt«d.  conditions  unfavoniblo  to  boripx-riiam.'.  Where  a  large  irtnik  i*:*  torn. 
like  the  reniural.  earotid.  or  Muljulavian.  the  bleedini;  will  be  pi*olUHo  froui  both 
the  wound  ol'eninmce  and  that  ot'exit.  The  tlanjrer  will  Iw  lett»  if  at  the  time 
of  the  injury*  theveftwei  bo  completely  Bevei-vd,  an  the  ends  are  thereby  eriable<i 
to  contract  within  the  Jilionlh,  thus  favonnir  the  formation  of  a  eloi  lN)ih  in 
tbo  surnnuidiug  titt^ue  and  within  the  lumen  of  the  art«r3^  A  M-oiind  may 
not  bleed  at  the  time  of  itn  reception,  yet  after  ix'uetion  may  pour  out  a  nmouH 
And  |>«rhaps  fatal  amount  of  bt(M>d.  There  m  uImj  a  eoneeuled  hemorrhage 
following  jtonctrating  woundH  of  the  chest  or  alHlomen,  which  iw  ilaut^erou;* 
because  out  of  Might.  There  may  be  a  eonct-aU^d  bleeding  even  in  wounds  of 
the  extremities,  due  to  the  circuitous  n>ute  of  a  ball  or  to  a  change  in  the  re- 
lation of  jiartr*  after  the  reception  of  the  wound.  1  wilneKsed  such  a  cane  in 
ayoung  man  who  had  accidentally  shot  hituKelf  through  a  portion  of  iho  calf 
of  the  Ivg  iu  uhich  no  vebHelM  of  imporlutice  could  have  been  injured  in  fhe 
ordinary  extended  |K>rtition  of  the  member,  yet  a  ipiiet  hemorrhage  had  bcMjn 

toing  on  for  Home  time,  forming  a  large  collection  in  ihe  limb,  witnout  a  dri>p 
owing  externally.  Internal  hemorrhage  in  indicated  by  prolonged  Hhock, 
jtallor,  and  nausea. 

Secondiirt/  hrmorrhoiff. — ThiM  iu  a  common  weqiience  of  gunshot  wounds. 
VcHstflt*  are  frequentiy  contused  or  grazed  by  the  |>nsHHge  of  a  bull,  and 
Mibsctjuvntly  the  parts  die  and  separate  as  a  slough,  giving  rise  to  secondai-y 
blerdini^.  It  may  foUow  sloughing  of  the  contiguous  parts,  in  which  the 
arter^'  becomes  involved  by  extension  of  the  disease,  or  it  may  be  due  to  a 
ftpiculum  or  sequestrum  of  bone  or  a  fragment  of  shell  changing  place  and 
wiiunding  a  vessel.  Secondary  homorrhage  occurs  from  the  sixth  to  the 
fourlwuth  day  after  a  wound,  though  it  may  be  delayed  several  weeks,  and 
in  a  c*se  given  by  (.'hisolm  three  hundred  and  twenty-eight  days  elapsed 
before  its  ap]K'arance.  When  secondary  hemorrhage  takes  place,  it  is  ordi- 
narily without  premonition;  there  is  a  sudden  outbui'st  of  blood,  which  may 
prove  almost  instantaneously  fatal,  but  mora  commonly  induces  fainting,  by 
which  it  is  temporarily  arrested. 

iVjTBSTiTUTnjNAL  SYMPTOMS. — The  dominant  constitutional  feature  of  a  giin- 
•bot  wound  is  sho/^k.  The  degree  of  shock  ]>rcsent  is  subject  to  great  varia- 
tiuDK  fr«>m  peculiarities  of  mental  and  physical  organization  as  well  a8  fmm 
the  nature  of  the  part  involved.  (Jnc  man  will  have  a  limb  carried  away  or 
«ufr<ir  extensive  lacenvtion  of  structure,  and  yet  betray  little  if  any  ]>erturba- 

in.  while  another,  with  n  wound  of  infling  signiticanco,  will  grow  faint  and 
illy  pale,  his  skin  will  become  wet  with  a  cold  ]>erspiration,  and  vomiting 

id  tremors  may  tbilow.  with  such  great  mental  agitation  as  fi-equently  to 
assume  the  (orm  of  delirium  or  hysterical  raving.  This  '*8hock,"  however  it 
mar  be  itioditied  by  physical  and  mental  conditions,  is,  as  a  rule,  determined, 
botA  aA  to  continuance  and  degree,  by  the  severity  of  the  injury.  When  a 
bi»'"  -OS  ft  cnvitv  and  wounds  an  important  organ,  or  ci*ashes  through  a 

lai  .  like  the  knee,  breaking  the  bones  in  jtieces.  it  will  be  well  j»ro- 

nouiM.-vd.  Even  when  wounds  upjiear  nnimjtorlant,  we  may  measure  tneir 
dangiLrr  by  failure  or  delay  on  the  part  of  the  patient  to  react.  Many  wrmnded 
meD  die  of  whock.  cither  on  the  baltledield  or  after  their  i-emoval. 

pR<jisNo*iK. — Thei-e  atv  so  many  contingencies  which  may  befall  wounded 
raen  that  it  is  very  difficult  to  foivcast  the  result  of  any  given  case.  The 
(tUghteat  scratch  may  be  attacked  by  erj'sipelas  and  terminate  fatally  in  one 
peivon,  while  another  may  struggle  successfully  through  the  most  serious 
usuries  of  the  bn»n  or  chest.  General  Mitchell,  after  encountering  the 
liftDgen  of  many  hotly-contested  fields  unharmed,  finally  died  from  a  trifling 
tbra^ion  of  the  skin  over  the  tibia,  received  in  stepping  from  a  boat  at  Pitts- 
hurg  Landing.     Hospital  gangrene  or  erysipelas  may  break  out  and  decimate 
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a  camp;  pyremia,  especially  where  the  bones  have  been  extensively  damaged 
or  imu'h  mood  liwt,  dcsirovB  iimuy  men  ;  Hcftudary  hemorrhafce  adds  1o  the 
mortality  ;  toianus  will  claim  a  fortain  number  of  victiniH.  ThiH  \a^t  dif^anc  is 
nn/st  cDiiuium  alU-r  naval  yn^^enicntH*  perhaps  t\\>m  the  wounds  bcinfr  made 
(*o  (W*<pit'iiiU'  by  Hplintei'H.  Sir  (Gilbert  Hlani*  states  thai  out  of  eight  hundivd 
and  Ion  woundtMl  in  the  West  Indie*  during  the  battle  in  Apiil,  1782.  twenty 
cases  of  tetanuh  LK'tiinvd.  or  about  one  in  forty.*  Siromeyer  informs  us  thai 
one  in  ihive  bimdivd  smd  tifty  wounded  in  tlie  Sehieswi^-Holstein  War  per- 
ished from  tetunuN.  Larrey.  in  liis  "  Memoii^es,''  says  that  the  disease  was  very 
common  among  the  wounded  near  the  Nile  durinij  the  campaigns  of  Bona- 
parte in  K^ypt.    In  our  lau-  national  courtict  numunms  cases  were  observed. 

Then  there  must  be  taken  into  the  accmint  the  hospital  aceommodatioua, 
which  are  often  insuffioieni  to  ivceive  the  wounded,  especially  arter  u  bUnidy 
bailie.  Overcrowding,  insutticient  liospital  Nnpolien.  tot»  few  surgical  Aseiist- 
aiitH  or  nui'ses.  nnhealihy  localities,  ami  e])ideinic  influences,  with  (ttheiN  which 
mi^hl  be  eniiniernted,  are  all  tiiibjecls  to  bo  considered  in  venlurinij  a  pn>g. 
nosis.  Should  tlie  [latienl  escape  unseulhed  fiom  such  an  array  of  enemies. 
tliei'e  are  still  others  which  claim  no  small  number  ol  victims,  amou^  which 
may  be  meiitii^ned  prol<>n«^t.'d  sujjpuratiou  from  bone  difieaso.  which  may 
destmy  the  jialient  ly  niieer  cxhaiiHti(tn  (»r  liy  develoiiing  into  activity  mnne 
latent  weakness,  like  tuberculosis,  kidnL'V-<leKcnenition.  or  aneunsm.  A  ball 
mnynunain  lon^  encysted,  and  yet  smldenly  i>ecorno  displace*!  ami  di-op  into 
the  chcf^t  or  bmin  and  pi*ovoke  a  faraj  inflaniniation.  Old  Hinur*es  which  re- 
main open  are  exposed  to  attacks  of  eryHipeliiH  whtcli  may  destroy  life.  Neu- 
ralgia h\ho  mny  be  excited,  and  by  itscontmuod  severity  wear  out  the  sufferer. 
Even  if  he  escapes  all  these,  there  remains  the  possibility  of  paralysis  and 
opile|my;  to  which  may  be  added  deformities  from  inflammatory  conditions 
of  the  lasciie,  tendons,  and  articnIutionH 

Treatment. — The  treatment  of  gunshot  woimds  ie  divided  into/;rorMiona/ 
and  firrnuinvnf ;  or  that  which  is  pmper  at  the  time  of  the  accident  and  that 
which  is  (b*niande<l  after  removal  to  n  hospital  or  home.  In  military  practice 
it  is  cotiiiuon.  It4)th  with  our  own  and  with  other  natirms,  to  establish,  at  con- 
venient and  well-sheltered  points,  ilitl'erent  corps  of  surgical  assistants,  who 
can  render  prompt  aid  in  cases  (d'  urgency,  and  aflerwaixts  forward  the 
patients  \\y  ambtilanccs  and  stretchers  to  the  field-  or  more  distant  hospitals. 
The  functifuis  lA'  the  surgeon  in  this  first  work  consist  in  the  administration 
of  wine,  whiskey,  aromatic  spirits  of  ammonia,  or  similar  restonitivos  to 
relieve  Hho<*k, — directing  that  the  head  be  kept  low.  He  is  to  remove  any 
foreign  bodies  that  aiv  exiMtsed  to  view,  atal.  ailer  having  washed  the  sur- 
rounding parts  with  the  bichloride  of  mercury  solution  (one  lo  one  thousand), 
apply  suiilimated  gauxe  compresses,  secured  by  a  few  turns  of  a  sublimated 
or  carbolized  roller,  and.  if  necessary,  adjust  a  splint  to  a  broken  limb.  When 
there  is  profuse  bleeding,  the  vessels  sliould  be  tied  at  once,  or,  if  that  be  not 
feasible,  the  hemorrhage  should  be  controlled,  for  the  lime,  by  a  tourniquet, 
or  by  the  finger  of  an  assistant  apt>licd  in  the  wound.  Tourniquets  for  the 
most  part  are  painful  instruments  if  they  ni-e  long  retained  on  a  limb,  and  aix? 
not  without  danger  to  its  life.  The  instnunent  known  as  Listers,  figured  on 
page  224,  is  the  leaat  objectionable,  as  the  pressure  openites  only  on  oppo»it« 
surfaces  of  the  limb,  leaving  the  venous  circulation  without  embarrassment. 
In  a  case  of  givat  emergency,  and  in  the  absetice  of  proper  instruments  or 
pnd'essitinal  skill,  the  Spanish  windlass  (Fig.  201,  page  223)  could  be  used  aa 
a  tcmponii^'  e.\|wdient. 

Pcrvument  trrniment. — When  the  regimental  hospital  is  reached,  then  com- 
mences the  permanent  treatment.  This  may  be  included  under  the  foUowing 
heads:  1.  the  relief  <»f  shock;  2,  the  arrest  of  hemorrhage;  \\,  the  removal 
of  foreign  bodies,  which  includes  the  extraction  not  merely  of  balls,  but 
aleo  of  portions  of  clothing,  fragmenta  of  comminuted  bone,  and  extraneous 
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^f  whatever  kind;  and,  4,  the  control  of  inflammatory  action  and  the 
ampIi»vmont  of  all  moans  tondlng  to  tho  i*e^toration  of  the  patient. 

I  Th^.  rtiiff  0/  sh*jck. — Where  the  nhoc-k  \t*  slight,  it  will  \tfk»H  over  in  a 
'fbort  time,  domandin^  nothing  mi>rt>  than  the  ivoumhent  position,  a  little 
mmna  broth,  a  sinapism  over  the  pra'cordial  region,  and  exturnal  heat  to  the 
exlivniitie4  and  Hjiinu.  Whuru  it  is  mot*e  pinjlound,  in  iuldition  to  thems 
mea«ure4,  the  hcaa  must  he  kept  hiw,  in  ordor  that  the  brain  nuiv  receive  a 
Biifficiont  supply  of  blood ;  and  ditfusible  stimulants,  such  a8  brandy  and  am- 
monia, rthoiila  be  admininterod  by  the  moutli,  or  injected  into  thi*  bowel  if 
ibc  patient  cannot  hvvuIIow.  If  thero  iu  reason  to  believe  that  intcrital  lileed- 
iDg  existM,  it  will  be  necewsary  to  exeiviso  eautiiui  ai^ainnl  e'^tablishin^  ruactlon 
l«w  rapidly:  aeconiintfly,  when  the  pulse,  and  iht*  color  and  toinpcrainn*  of 
tfa«  Akin,  oe^in  t<i  iviturn  to  the  normal  ntandaitl.  Btimulant^  Bhould  be  with- 
held, or  ijiven  very  Mparin;^ly. 

2.  Arn^t  of  heinorrhiuje.. — Whi.'re  the  bli>odin^  is  slight,  amouutinir  only  to 
a  free  otjzing.  elevation  of  the  ]iart,  cold,  and  compre«sion  will  suffice  for  ita 
anvst  ;  when  tVom  a  vosnel  of  magnitude,  the  artei-y  should  be  nought  for, 
by  enlarging  the  wound,  and  both  of  iho  divided  extremities  be  tied,  at  the 
varliest  pott^iblc  moment,  as  tlic  ditficuUy  of  the  openition  lh  greatly  increaHed 
•tier  inflammatory  iutiltrution  taken  plaoe.  The  operation  should  be  dune 
•ntitfcptically  when  the  circumstaneen  of  the  case  wiltjiermit.  It  is  far  better 
to  secure  a  bleeding  vessel  in  the  wound  than  to  tie  the  chief  trunk  at  a  dis- 
tant point.  In  cases  where  the  damage  is  of  such  a  nature  as  to  require  the 
removal  of  the  limb,  there  will  bo  no  necessity  for  ligating  vesselH  before  the 
amputation,  except  where  the  condition  of  the  patient  will  not  warrant  a 
rwort  to  primary  removal.  Ligatures  for  primary  hemorrhage  in  military 
surgery  ai*e  rare  as  compared  with  those  for  secondary  bleeding,  aw  will  appear 
fVi>n»  ine  records  of  our  late  war. 

3.  Removnl  nf  foreign  bodies. — This,  of  course,  involves  the  examination  of 
the  wound,  which  should  be  made  at  the  earliest  possible  mament  after  the 
imiitMU  reaches  the  regimental  liospital,  in  order  that  a  correct  diagnosis  may 
1*0  Mutdc.  The  patient  at  this  time  is  in  the  very  condition  for  such  an  exami- 
nation. The  sensibility  of  the  wound  is  not  acute,  and  there  is  no  swelling 
or  intlauimaiory  alteration  of  the  adjoining  ]mrts.  While  it  is  quite  true  that 
balls  become  in  many  instancen  encysted,  yet  oven  in  such  cases  they  are 
liable  to  become  displaced  by  the  movements  of  musides  and  give  rise  to 
al»?ic*s»i*e» ;  or,  dropping  from  the  walls  of  the  thorax  or  abdomen  into  these 
cAi'ities.  to  excite  fatal  intlammation.     Sor  is  there  any  |>erii:id  at  which  such 

i^«ficident4  may  not  ixicur.  I  have  removed  balls  which  had  remained  quietly 
ipsulated  for  years,  yet  finally  broke  away  from  their  beds  and  provoked 

lp|)iirution.  Professor  Gross  removed  a  ball,  weighing  six  drachms,  fi^joi  the 
iofc  of  a  patient  where  it  bad  remained  lor  forty-nine  years.  Of  four  t  Kousand 
•4)1diur»  having  balls  or  other  foreign  bodies  in  tlieir  persons,  examined  by 
Hutin  tiuring  a  period  of  five  ycai-s.  twelve  only  had  not  suflered. 

Since  our  late  war,  cases  ai*e  constantly  presenting  themselves  to  surgeons 
ta  which  bulls  have  rcnuiined  in  the  b<»dy  quiescent  for  years,  and  then  have 
hegtin  to  create  trouble,  requiring  removal. 

That  the  examiiuition  may  Ih«  conducterl  under  the  most  favorable  circum- 
»lanees,  it  is  essential  that  the  patient  bo  placed,  as  nearly  as  can  be  ascer- 
tained, in  a  ixisition  com»sponding  to  that  which  ho  occupied  at  the  time  of 
receiving  the  wound.  This  oilun  gives  the  clue  to  the  position  of  the  ball. 
It  i.^  only  in  this  way  that  it  is  possible  to  explain  the  character  of  certain 
wounds.  A  soldier,  during  our  late  wur,  while  standing  on  a  height  and 
Imvinf?  hia  arm  raised  at  full  length  preparatory  to  ramming  home  a  charge, 
—his  rifle  being  a  muKzle-loader. — was  sliot  in  the  back  by  a  person  occupying 
«  lower  pf)sitio?i.  The  ball  lodged  under  the  skin  at  the  back  of  the  wrist, 
fnnn  which  it  was  extracted.  It  had.  consequently,  passed  the  whole  length 
of  the  back,  over  the  shoulder,  and  along  the  ann  to  the  hand.  The  hehavior 
of  the  ball  wa»  entirely  inexplicable  until  it  was  diucovered  that  the  man  waa 
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loading  at  the  moment  of  receiving  the  wound.  A  proper  ohsorvance  of  ihia 
rule  will  convoy  iiuich  vuluublu  Infonnntion  by  ofia))lin^  tho  surgeon  lo  com- 
pare  lhoo|K'iniigsiit"unti-aiK.vand  exit,  as  related  tojuinU.  bone**,  great  veMsels, 
an<l  fji%'ities,  WIkmi  i  here  it*  but  a  single  opening,  the  interenee  is  I  hat  ihe  t>aM 
is  S"Mni_'vvlK  IT  in  ihu  pari.  Tho  cxcepiional  easoft  are  exceedingly  rare.  Even 
should  thetv  bo  twit  openings,  the  one  corresponding  fo  (hat  til' entrance,  and 
the  iillier  to  thai  of  exit,  it  does  not  follow  that  no  fmvign  body  ivmainn  in 
the  floMh.  The  l*aU  niay  have  carried  in  portions  of  cU»thiug.  buttons,  or  bune, 
which  reniiiin.  while  the  ijnfjeetilo  has  jmsHed  through.  Tlie  t>eMt  instrument 
for  the  ex)iUinition  r>f  a  gtmshot  wtmnd  is  tho  ringer,  which  shouUi  be  thor- 
oughl}^  cleansed,  and  washed  in  a  HoIutii>n  of  the  bicldoride  of  mercury  when 
this  is  pructiuiiljle,  before  being  introduced  into  the  opening.  The  inftirmaiion 
which  it  corninunicateK  is  accurate  and  conclusive.  The  tinger-nail  should  be 
guar<lod  by  t-cniping  it  over  a  piece  of  carbolic  t*oap  lwei»ly-tive  jier  cent,  in 
strength,  io  rill  up  the  sfuice  beneath,  that  no  unnecessary  violence  may  l»o 
done  to  the  woiin<i.  If  the  finger  h  too  short,  we  can  sometimes,  by  mnking 
counter-firessLire  with  the  other  luinil,  bring  the  foreign  body  sntticiently  near 
to  be  touched,  liy  flie  direet  use  ^*\'  the  ringi'r.  ball?*,  and  soft  substances,  such 
as  wads  or  portions  of  clothing,  are  reudity  rcengnized;  so  also  may  l»e  ascer- 
tained the  degree  of  comniinniiun  in  a  l*one.  (he  injury  done  to  a  joint  or  a 
cavity,  and  tlie  amnunl  uf  hiceration  in  the  suhcutaneous  eofY  parts.  The 
wound  should  bo  douched  with  Ihe  sublimated  siduUon  (one  to  one  thou.saud) 
duiiiig  the  exploration.  The  wliole  question  of  amputation  may  be  deter- 
mined alone  on  the  mental  iiiforriniti'Ui  acquired  by  the  seUHations  traxit»- 
mitted  fnun  a  very  small  snrlace  td*  a  (ijiger.  When  tlic  ringer  is  too  nbort 
tu  reach  to  the  full  extent  of  the  woiitnl.  it  must  be  sui»plemented  by  instru- 
mental pnilongatinn.  For  this  purpose  we  have  recourse  lo  probes.  A  probe 
should  be  of  silver,  nine  inches  long,  with  an  enlarged  and  rounded  extremity, 
and  Butticiently  flexible  to  admit  td^  its  being  bent  so  as  to  follow  other  than 
straight   pjissai^es.    1  Kig.  2SH.J     It  should  be  tised  with  a  gentle  and  light 
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hand.  i?i  order  to  avoid  making  false  passages  by  getting  out  of  the  t  rack,  and 
to  connnit  un  injuries  to  vessels  which  lie  in  its  course.  As  other  substance^^— 
Huch  as  bone — may  ((unmunicnle  impressions  similar  to  those  nuide  by  contact 
of  tho  probe  with  a  ball,  and  that  operations  may  not  be  made  on  a  mere  pre- 
sumption of  the  presence  of  a  bullet,  a  very  ingenious  in8trumeDt  was  deviHod 
by  Nelaton.  which  consists  of  u  little  ball  of  china  or  porcelain  on  the  end  of 
a  long  i)robe  (Fig.  287).  which  ou  being  brought  in  contact  with  le^d  receive* 

Pio.  287 


11  mark,  or  when  striking  aguinst  a  fragment  of  shell  takes  an  imprcHdion 
of  rust,  which  remains  on  withdrawing  the  instrument  from  the  wi_nmd.  AH 
probes  or  other  instruments  em|doyed.  either  for  the  loeati»>u  or  extraction  of 
Rhot  missiles,  should,  whenever  posHible.  be  s»d>jeeted  to  the  antiseptic  bath  <if 
carbolizeii  water  { one  to  twenty  \  before  being  used.  Other  ingeniou.-*  metboil« 
have  been  devised  for  exploring  gunshot  wounds,  such  aa  RuhmkorlTs  elec- 
tric apparatus,  the  electric  probe  of  Fnvre  of  Marseilles,  De  Wilde's  signal- 
bell,  and  the  sounding-board  ]»robe  of  L'K.*ti*ange.*  Such  complicated  devices 
arc  not  adapte<i  to  general  use.     The  Nelaton  probe,  with  all  its  advantagvis 


*  Quito  rorcDtly  Pr.  Ulnlner  bs«  |irn<Iuc«d  it  motlificittion  of  ProfMtor  Ball's  Indaotioo  balaoM  witk 
UI«phoDO  »tU':bni«nt  which  promiiM  Ui  prora  of  valu«  in  locatioc  ba.!!*. 


OUNSHOT   H'OUNDS. 


301 


may  lead  the  surgeon  astray,  us  wheu  a  bullet  in  parsing  through  ur  iu 
grazing  a  hone  has  u  portion  of  its  lead  jtlanod  off,  which  lulhoniig  to  tho 
surface  of  its  track  may  communicate  the  cttaracteri^tttc  ntaiii  to  the  hall  of 
the  probe.  The  iiiNtrunienl  of  Dr.  Lecompte,  by  which  a  fragment  of  lead 
may  be  pinched  otl*,  was  esteemed  useful  by  Longmoro  and  othen*.  The  ar- 
ticulated jirohes,  or  rubber  b4>ugies.  have  little  practical  value.  When  a  ball 
in  touched,  the  fteiisation  communicated  to  the  Hnsjer  is  that  of  a  solid,  [ht- 
hap«  irregular-shaped,  body.  Short  and  frequent  tapri  will  atii^ure  iho  surgeon 
of  it«  pref*enco.  The  ktcation  of  a  projectile  ih  Homotimes  revealed  by  iho 
lom  of  power  or  the  painful  condition  of  a  part,  showing  the  mis-silo  to  be  in 
fvintact  with  certain  nerves.  A  du«ky-red  line  and  empbyHematous  cniukling 
serve,  in  certain  cat^es.  to  diKcloHO  il.s  courHc. 

When  the  ballsi  or  other  foreign  bodies  have  been  discovered,  the  next  »tep 
18  their  removal.  For  this  purpose  a  great  variety  of  bullet  extmctorM.  scoop*, 
and  gimlctH  have  been  invented.  Of  these  theinj  are  two  which  practically 
(<ui>ersv(U>  all  otherrt.  that  of  Thomasriin  (Fig.  2S8),  and  those  of  Gemrig 
and  Kolbe,  which  arc  eHHontially  alike  in  their  couHtructiun.  (Fig.  289.)     The 

Fio.  288. 


Ttiuuusla'i  Itollet  foroflpi. 
Fio.  289. 


Gcmric'i  ballet  fompa. 


Gni>|ilDK  m  Um. 


(Vtseler'fl  biillet  0Xtr«etor. 


TliomaasiD  forceps  ie  eight  inches  in  length,  with  delicate  bladeo.  which  are 
i-h  armed  at  the  extremity  with  a  sharp  tooth,  and  which  are  well  de.-<igned 
»ink  into  and  command  a  strong  hold  < m  a  bail.  The  forceps  of  Gemrig  and 
Kolbe  ditfvr  fnuii  thai  of  Thomanisin  in  the  posHeHHi(m  by  one  blade  of  two 
branches,  arranged  in  a  fenoBtrated  mauiier  and  terminating  in  short  teeth. 
The  inntrument  which  is  some- 
times called  Thomai*«in'K  i  more  Fio.  290. 

»|»erly  C'oxeter's.  Fig.  290)  in 
lc«igne<1  to  faflten  tbe  l»all  bo- 
Iwi'rn  u  tixedrturfftceand  a  niova- 
,IHe  stilet,  and  is  much  more  in- 

minus  than  useful.  There  is  another  bullet  forceps,  the  blades  of  which 
can  be  disjoined,  introduced  separately,  and  afterwards  lucked.  It  has  few 
advocate!*. 

In  n**ing  the  bullet  forceps  it  nhoulti  be  introdncod  closed  and  carctully 
(N^nducted  along  the  tract  to  the  point  designated  by  thi?  fint^er  or  tho  probo 
until  the  fnreiijn  bcMly  is  rvacht-d  The  blades  sliould  tlu-n  be  expanded  and 
made  to  embrace  it.  and  wht-n  firmly  intixed  should  be  used  both  as  a  lever 
and  tmctor  in  the  extraction  of  the  ball.  It  is  surprising  what  an  amount  of 
forrc  is  ruM'cssarj*  sometimes  to  el^cct  the  removal  of  a  ball,  even  when  lying 
in  Iho  soIX  parts,  in  conse<^uence  »d'  the  fibres  of  the  latter  sinking  into  the 
tr'V'f-Mlarities  of  the  motal.  It  will  facilitate  rhe  removal  of  foivign  substances 
I  .  idle  the  finger  is  in  the  wound,  any  shreds  or  t1brt*s  of  tissue  which  may 
»ui«r>oet  it  be  pressed  a-^ide.  thus  rh-aring  a  way  for  the  forceps. 
When  the  ball  is  found  flattened  into  a  distoited  mass,  or  when  the  foreign 
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body,  whatever  it  may  bo,  is  irregular  in  iffl  form,  care  should  be  obftcrvod 
that  it  be  gTUi!»ped  in  Huoh  a  way  that  it^  long  axis  Ahall  corro.Hpnnd  to  the 
course  of  the  wound.  Forcibly  Icrtring  a  bcKly  through  the  tinMUOH,  regani- 
leHsof  inc«)inpatible  diariu'ters,  may  inflit-t  werious  damage  to  important  r*truc- 
tur«8.  Ill  the  extratlion  of  fraguicnts  of  shellM  it  may  become  uecesMSury  to 
enlarge  the  woiiiid. 

When  a  ball  does  n4it  pas8  entirely  through  a  part,  but  is  felt  lying  either 
under  the  ykin  or  in  I  he  muticW  below  on  tlie  opposite  side,  or  out  of  rcu<*h 
through  the  opening  of  onlrance.  it  should  be  tixed  by  proper  pressure  wilh 
the  linger,  to  prevent  a  change  of  place,  and  then  reached  by  cutting  directly 
down  upon  it. 

Portions  of  eluthing  are  best  detected  by  the  finger,  as  are  also  splinters  or 
frjigiuenlw  of  bone,  auil  are  niortt  lasily  removed  by  the  ordinary  dressing  for- 
ceps. In  dealing  with  lKtne-»]^lintei*M  or  fragmentn,  we  must  be  guided  by 
the  extent  of  pi-riitHteal  attachment.  If  a  piece  is  entirely  sejmrated  frota 
its  bony  and  penortteal  euniuHriioMs.  there  can  bo  ordy  one  course  pro|wr.  and 
that  is  its  removal  at  once.  If  a  splinler  is  dificonnected  with  the  bone,  and 
haH  a  very  Hiigbl  periosteal  eonnecticHi,  thai  in.  ho  hlight  an  not  to  exceed  one- 
fourth  ot*  ilH  surliieo.  it  shoulti  be  (.'Xiracted ;  when  exceeding  this,  it  is  better 
toreailjusi  it  iui<i  leave  it  UTidishirbtMi.  The  idea  that  all  such  splinters,  not 
ernirety  .su|iaraied  from  tlieir  corinertions  wiih  Uu^  bone,  should  be  pressed 
into  place,  uiMler  the  iuipression  that  they  will  become  incorporated  with  the 
m'w  bone  or  calluH.  anil  IIuih,  like  Hpliiits,  give  solidity  to  the  union.  Ij*  unsound 
both  in  theory  and  in  jjracitice;  no  vital  union  will  ever  occur.  That  thev  may 
become  embedded  in  the  calliirs — thai  is.  encysted — is  not  impnibable;  1  have 
seen  this  take  place;  but  they  vvill  eventually  give  trouble,  by  exciting  in- 
flammation. Huppuration,  and  neeroHin  in  the  new  bone  as  well  as  in  the  soft 
parts,  alter  the  uumner  of  a  sequestrum,  and  will  require  removal. 

Where  there  is  inuch  ci>mminution  and  the  fragments  ai-e  driven  into  the 
Cancellated  structure,  either  amputation  or  t-xeision  must  be  resorted  to. 
When  balls  are  embedded  in  bone,  ibeir  reniovnl  is  just  as  important  as 
when  in  the  soft  parts.     If  a  puriiou  oi"  the  mishik*  ]»rojecl.s,  it  may  be  seized 

with  the  Thomassin  forceps  and  ex- 
Fia.  201.  traded  i  or  it  may  be  dishnlged  finit 

by  a  lever  (Kig.  21*1)  and  then  re- 
moved by  the  foree]ts  or  scoop.  If 
deeply  buried  in  the  bone,  the  latter 
nhould  \tv  cut  away  at  one  iioint  un- 
til the  lever  can  be  carried  beneath 
it.  It  may  be  neces-sary  to  enlarge  the  opening  in  the  soft  jmrls  to  etlVct  this. 
Lastly,  it  may  bo  extracted  by  the  instrument  which  combines  the  screw  and 
forceps. 

There  is  a  limit  to  the  search  for  halls  and  other  foreign  hwliei*.  A  great 
deal  of  unneeeBsary  importance  has  Itcen  aitar-hed  to  the  extraction  of  balls, 
and  a  great  deal  of  harm  done  by  a  jtrolouged  seaix'h  for  these  missiles. 
Penetratintr  shot-wounds  are  bolieverl  to  bo  aseptic,  and  become  suptic  only 
by  tlie  measures  used  in  explonition  and  extraction.  It  should  not  he  for- 
gotten, also,  that  the  damage  done  by  bulls  occui-s  at  the  time  of  their  en- 
trance; afler  this  their  power  tor  harm  is  comparatively'  trifling.  Kspe- 
cially  is  the  danger  of  persistent  searching  great  when  the  mis«ile  is  lodged 
in  the  chest,  lungs,  or  brain. 

4.  Loral  and  cotudttutionnl  freatmtni. — After  the  i*omoval  of  all  readily 
aceesMibh'  foreign  matters  and  the  shaving  of  the  hair,  the  wound  should  bo 
Uioroiighly  <'leans4'd  by  washing  it  with  the  bichloride  solution,  and  covered 
with  a  jdedget  of  the  antiseptic  ganpie  and  salicyliKctl  cotton,  the  same  being 
made  fast  by  repeated  turns  of  the  aseptic  roller.  When  Iho  antiseptic 
method  cannot  be  employed.  lint  soaked  in  carbolaied  oil  or  in  eucalyptus 
oil  thinned  with  alcohol  may  be  substituted.  If  the  wound  be  in  the  arm,  the 
limb  should  be  placed  in  an  easy  position  ujH»n  a  8plint,  in  order  to  rnaintAio 
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entire  oai«t;  if  in  Ibo  leg,  the  patient  must  be  placed  in  the  horieontal  posi- 
tion in  t>*Mi.     The  ti*eatment  uf  gunshot  woundK  by  irrigaition,  where  ibcre  is 
much  Uof  ration  of  the  Hoi'l  parts,  an  rriM^uoiilly  oe{'ui>i  in  the  burHiin^oC  sjunM 
or  *hellH,  ha*  yielded  Huch  splendiil  resuliH  in  my  hands  that  \  alwayn  itJHort 
t?  it  when  reiisible,  UHiiig  water  containing  either  t-arbolic  acitl  (»r  pernmnga- 
of  potut^h.     Durinic  uu  active  cuiu]mij;n,  when  there  are  many  wounded, 
tile  hospital  accoroniodationt*  are  only  temporary,  and  the  patients  are 
tnuibitiou  from  place  to  place,  it  in  inipot^Hible  to  earr)'  out  the  antiseptic 
treatment  with  sufficient  detail,  and  therefore  the  most  eligible  dresning,  under 
tfav  eircuniHtanceH.  is  plain  cold,  iced,  orcarbolated  water,  with  or  witbo\it  the 
ftdditiou  of  a  little  laudauum,  frequently  wetting  the  pledget  in  order  tf)  keep 
it  cold.     Cold  water  i8  not  a  nuMleni  divHsing;  it  was  used  by  Larrey,  Guthrie, 
and  othen*.     No  attempt  should  Iw  nmde  to  dose  such  wounds  by  pttrappiug, 
or  other  me»n»;  close  union  is  not  to  be  expected.     The  o|>ening.  as  a  rule, 
must    till  up  by  granulation;   and  this  will   bo  prtH-eded   by  intlamnuiloi*y, 
suppurative,  and  slimghing  pn>eett»es,  which  demand  a  Itve  exit  for  the  dis- 
charge*.    In  twenty-four  hours  alter  u  wound  has  Ikhju  ivceived,  the  i>artB 
ftnmnd  become  a  little  HWLillen.  Ichh  pliablu  than  in  health,  with  a  L'ircle  of  in- 
tlarntiiutor)'  redness,  and  with  increosL'd  M-'usibitity.     A  little  thin  ti*ansU(lation 
may  cf^cape  from  the  oriticu  iniide  by  the  bullet.     The  inHammation  ivsults  in 
suppuration  in  four  or  tivo  days,  by  which  dead  tissue  is  detached  and  esca|ies 
with  the  discharge,  after  which  granulations  spring  up,  and  the  opening  closes 
ktler  au  uueertjiin  ueriofl  of  delay.     While  ttucL  is  the  usual  behavior  i»f  shot- 
wounds,  yet  if  rentJered  perfectly  aseptic  no  Hloughing  follows.    The  evidence 
of  this  is  seen  in  those  cases  where  a  ball  enters  the  body  and  no  attempt  at 
extraction  is  made,  the  external  opening  being  Himply  protected  from  the  air. 
Th**  repair  follows  without  suppuration  or  sloughing.     The  practice  at  one 
time  piipular  with  French  surgeons,  of  laying  open  the  entrance  an<l  some- 
tinie-s  the  whftle  track  of  gunshot  wounds,  with  a  view  to  chauge  their  char- 
acter or  to  convert  them  into  incised  wounds,  has  at  present  no  advocates. 
It  i«  UM^Iess  to  close  the  externa]  oritice  by  quick  union  when  a  |>rocess  of 
mortification  is  goin;r  on  in  the  deep  part»,  the  products  of  which  muj*L  Hnd 
away  of  escape.     When  a  wound  is  extensively  lacerated  and  the  patient 
entVvblcd  by  imperfect  reaction,  cold  water,  if  used,  must  be  employed  with 
cfttjtjnn,  or  the  vitality  of  the  parts.  ali*eady  impaired  by  local  an<l  general 
violence,  may  be  hopelessly  destroyed  under  the  depressing  influence  of  a 
low  t«mpenkture.     The  temf>erature  of  the  water  in  such  cases  should  be 
ferj-  little  below  that  of  the  body.     As  soon  as  suppuration  is  established,  a 
tepid  lit^iiid  j^hould  be  substituted  for  a  cold  one.     At  this  time  the  parts  are 
toW  tarefully  acrutiniised,  artd  if  an  abeceee  forms,  free  incisions  should  be 
promptly  made.     It  may  be  necessaiy  also  to  use  drainage-tubes;  otherwise 
ixten»ive  buiTiiwiug  of  pus  may   follow.     These  punctures   should   be  bo 
pUaneil  tbat  by  their  dependent  openings  a  go<xl  drainage  will  be  secured. 
There  are  sufficient  reasons  in  all  such  cases  to  apprehend  the  diffusion  of 
pw  umong  the  comjwnents  of  a  part,  as  the  different  planes  of  tissue  which 
•«r\o  to  limit  these  products  have  been  opened  into  one  another  by  the  pene- 
iTituin  of  the  projectile.     Should  the  w^ound  prove  indolent  or  the  diseharges 

IWiIivttUby.  the  condition  ol'  the  »or«  may  be  improved  by  injections  of  bichlo- 
hilewduiion.  carbolated  wafer,  salicylic  acid,  or  very  dilute  alcohol.  Whcu 
Wai'ked  by  ery>ipelas.  followe«i  by  much  tension,  free  incisions  become  im- 
J^niiive.  in  order  to  uTd<tad  the  subcutaneous  tissue  and  prevent  suppuration 
»nd  •lougbing.  After  this  the  best  application  is  lint  saturate^i  with  carbo- 
l»''.d  water  and  laudanum  (carbt)lic  acid,  one  drachm;  water,  six  ounces; 
W&num.  three  drarhms).  (lunshol  wounds  usually  heal  first  at  the  point 
^f  xxxt.  the  granulations  gradually  advancing  to  the  opening  of  entrance, 
^och  ctoso«t  and  cicatrizes  last.  Neudorfer  thinks  this  is  due  to  the  changed 
ftovntttont  of  tile  ball,  by  losing  its  rotary  motion  as  it  leaves  the  part,  and 
[••^ucing  in  consequence  a  division  «d"  the  structures  similar  to  inat  in  an 
w^tcd  wound.     Tt  is  by  no  means  established  that  such  a  cbange  of  motion 
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occurs;  and  I  incline  to  the  opinion  that  the  difference  is  to  be  aacnbed  to 
diminished  momenuaii,  imd  a  correspondingly  I^ms  degree  of  injary  to  the 
partH. 

The  sluw  ]irogTess  in  heulinp  which  no  often  characterizes  this  chiss  of 
wounds  tends  to  impair  the  niUrition  anil  tuticiionH  of  the  lirnhn.  The 
muscles  waste,  the  juints  hcci^>mc  siitl',  and  the  tendons  move  painfully 
thron^li  tlieir  sheaths.  This  shnuHl  in*  couiitenicted  hy  friction  with  «tiinu- 
lalitiir  liniments  f>r  alcohol,  c*anj(»ined  witl»  syatematic  movements.  The 
tendency  to  contraction  of  muscles,  either  from  the  flexed  state  of  the  limbs 
or  fmm  local  irritation  Intnsmitted  alont;  certain  nerves,  miiwt  be  carefully 
watched,  and  ix^sisted  by  extension  and  passive  motion,  or  even  by  tenotomy 
where  these  t'liij. 

AtVer  rclieviini;  shock  and  sccurinn;  reaction,  by  the  means  which  have 
been  already  <iescril)od,  as  preliminary  to  all  other  treatment  it  is  the  duty 
of  the  8ur^eon  in  severe  ca.ses  to  enforce  ahsolute  rest.  The  bowels  should  he 
regulated,  opiates  ndnnnistered  to  relieve  pain  and  procuiv  re.st,  a  nutritions 
diet  and  thoi-ou^h  ventilation  enforce<l,  and  siiniidants  and  tonic**  a<iminirt- 
tered  in  cases  where  there  is  ])rolon;;ed  sup|)uralion.  As  many  wounded 
men  are  brought  frotn  miasmatic  localities  and  from  overcrowded  hospitals, 
there  niiiy  be  an  additional  complication  in  the  development  of  malarial  fever 
or  intcstinul  Troubles,  such  us  dinvrhica  Mud  dysente»y,  all  of  which  militate 
against  the  repair  of  the  wounds.  In  such  instances  quinine  must  be  given 
freely,  and  for  the  intestinal  trouble  scruple  doses  of  subiiitrate  of  bismuth, 
with  one-eighth  nf  agrain  of  morphia,  thive  timosa  day.  In  crises  where  there 
is  relaxation  of  the  bowels,  with  anwmia.  the  liquor  ferri  pornitratis,  in  doi^oe 
of  eight  or  ten  dn>ps.  largely  diluted  with  water,  and  administered  three 
or  four  times  a  day.  will  have  a  good  effect.  If  the  diarrhoea  de|>on(l*  upon 
ulceration  in  the  lower  part  of  the  colon,  injectitms  of  nitrate  of  Hilvor 
will  be  productive  of  good.  No  romedicH,  however,  will  avail  much  with- 
out a  properly-regulated  diet;  and  no  other  article  of  nutrition  is  bo  useful 
as  milk. 

I  was  once  coiisulled  by  a  physician  who  had  suffei-ed  continuously  with 
chronic  diarrlm-a  ever  i^wwx'  the  clowe  of  the  late  war.  lie  had  been  a 
prisoner  in  the  Libby  pristm.  and  c<rntracted  it  at  that  time.  The  peculiar 
pain  which  he  experienced  induced  me  to  examine  the  lower  end  of  the 
Dowel,  whei-e  I  discovered  at  the  verge  of  the  anus  a  tissuro.  for  which  I 
divided  the  underlying  fibres  of  tlie  sphincter.  The  opemtion  cured  both 
the  tissuro  and  the  diarrhoea. 

Secondary  kfmorrhnfjt:. — As  aecondai'y  hemorrhage  is  liable  to  follow  gun- 
ahot  injuries,  ever^'  precaution  t^hould  be  taken  in  anticipation  of  such  an 
©vent:  especially  should  there  be  unwearied  waichrulnefis  when  the  region 
traversed  by  the  ball  is  in  the  neighborhood  of  important  vessels.  XLcse 
at\er-hleedingrt  occur  rarely  earlier  than  the  seventh  or  hUer  than  the  twen- 
tieth day,  as  it  is  (iuriny  this  |)eriod  thai  sUmghs  are  <u*dinarily  detached. 
Occasionally  ihe  hemorrhage  may  be  postjjoned  to  a  much  longer  time,  so 
that  the  vigilance  should  not  bo  relaxed  for  several  weeks.  To  be  entirely 
preprired  tor  sueh  an  event,  a  tourniquet  should  be  placed  loosely  about  the 
part  when  fensible.  and  minute  instructions  jjiven  lo  both  nui*se  and  patiiMit 
as  lo  ilj*  proper  position  and  ihe  mode  of  screwing  it  down.  The  localities 
of  tiie  j^ivat  blood-vessels  should  be  umrked  at  those  points  wheixj  digital 
pressure  can  be  apjilied  with  the  best  effo<'t,  and  full  diivctions  must  be  given 
lo  the  patient  to  command  the  orifice  of  the  wound  with  his  finger  nhould 
bleeding  occur. 

When  hemorrhage  does  arise,  tho  case  has  aasnmed  the  gravest  proportions, 
and  in  this  event  there  are  three  courses  left  to  the  surgeon:  first,  to  enlarge 
tho  wound,  search  for  tho  vessel,  and  tie  both  of  its  extromitius;  second,  to 
tie  the  main  artery  in  its  continuity;  and,  third,  to  amputate.  If  the  first 
course  be  detennined  upon, — and  in  my  opinion  it  should  always  take  the 
precedence  of  the  other  methods, — it  should  be  executed  at  once,  and  the 
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•Dd«  of  the  vtMiMjl  inadu  secure  with  the  animal  ligature;  alter  which  the 
limb  should  bt*  elevated,  to  diminiHh  the  force  of  the  blood-Mtrcam  in  the  faulty 
vetwel. 

The  f«loui^hiiii;  condition  of  iho  hoIV  imrts*.  and  an  ini|)erfe('t  thromhiis,  are 
the  tdiiof  I"uft<^irs  immediately  t'oiioernod  in  detLTuiiuin^  the  hemorrhage  ;  and 
thesM*  depend  upon  a  defective  state  of  the  blood  and  an  imperfect  nutrition 
of  the  tiasueH  alumt  the  wound.  To  correct  these  eonntitutionnl  and  local 
defects  it  ia  riecet^^Hry  that  the  patient  should  have  an  ample  Hupply  of  uu- 
tritioiiH  tVxHj,  with  a  proper  proportion  of  Houud  vegetables.  Wine,  whinkey, 
or  brandy,  in  moderation,  will  bo  indicated,  together  with  quinine,  iron,  and, 
not  the  least  important,  plenty  of  fresh  air. 

The  wound  should  be  kept  free  frotn  all  the  priKiuets  of  decomponed  tiflsuo 
by  anti?4eptic  measures,  or.  where  this  is  not  posMible,  by  beinjij:  frequently 
w»i*bed  with  a  nolution  of  permanganate  of  potash  and  injected  with  car- 
bolate^l  water,  a  .solution  of  bichloride  of  mercury  (one  to  two  thousand), 
or  dilute  alcohol  (one  part  of  alcohol  and  eight  parts  of  water]. 

In  addition  to  these  measures,  the  precautions  against  another  bleeding 
must  be  renewed,  and  nothing  left  undone  in  the  way  of  prepanition  for 
•flUch  au  event.  Let  it  be  i-emeinbei*ed  that  it  is  the  amount  of  blo<»d  lost  on 
linch  occa-Hions  which  often  decides  the  hurtle  for  life,  anri  which  too  often 
induces  a  fatal  pya'tuia.  Should  the  hemorrhage  be  renewed,  let  the  vessel  be 
tied  in  its  contiuuity  with  the  animal  ligature,  and  the  same  after-treatment 
be  pursued  as  in  the  6rst  instance;  should  this  likewise  fail,  then  let  the 
limb  be  removed  within  the  limits  of  sound  structure. 


Amputation  and  Excision  in  Onnshot  Wotindi. 

Tlie  damage  inflicted  by  gunshot  projectiles  will  demand  in  many  cases  a 
tjft  to  amputation.  It  will  seai*cely  be  doubted  that  in  the  exigencies  of 
roilitan"  practice  many  limbs  ai*e  doomed  to  the  knife,  and  very  pr<»perly  so, 
which  m  civil  ]»ractice  could  bo  saved.  I  have  on  several  occasions  heard  the 
remark  made  that  many  limbs  had  been  needlessly  sacritieod  by  surgeons 
during  our  late  war. — a  chartje  entirely  unfounded  in  fact.  Indeed.  I  am 
quite  satistied  fn>m  personal  observatiiui  that  if  any  error  was  committed  it 
WM  in  efforts  to  save  lirnb-s,  and  not  in  their  removal.  Amputation  in  prop- 
erly M?lccted  cases  is  a  most  humane  pr*>cedure;  it  is  not  a  numiliation  orau 
>t>r*>bnum.  but  a  surgical  triumph. 

fhe  pffiod  for  ampnttUion. — The  time  to  remove  a  limb  is  a  question  of  great 
moment,  and  had  attracted  much  discussion  from  the  days  of  Ambn>se  Pare 
until  about  1760.  Old  Richard  Wiseman's  advice  was  to  amputate  quickly. 
When  Bilguer  was  ap|.iointed  Surgeon-in-Chief  to  the  Prussian  army,  an 
onier  was  issued  directing  that  no  amputation  whatever  should  be  done  for 
guu«bot  injuries,*  and  of  the  six  thousand  wounded  Prussians  n<»t  a  limb  was 
cat  off.  **To  cut  off  a  leg."  said  Hili^uer.  •' after  a  bad  wound  is  but  to  add 
Wfiund  to  wound;  to  heap  new  pain  upon  a  disordei-ed  system."  What  was 
the  result  of  this  insane  order?  One-hatf  of  the  ca.se8  of  gunshot  fractures 
of  the  extremities  died,  and  of  the  remaining  half,  one-third  were  entirely 
iiisqualitied  for  any  occupation  whatever.  This  fearful  mortality  was  in 
_  ikiug  contrast  with  the  success  of  I^arrey,  who  saved  three-fourths  of  his 
tMes  by  primary  amputation.  Theri^  is  no  necessity  at  this  day  to  defend 
iho  propriety  of  am|)Utation  in  fifin'^hot  injuries. 

Tnerc  arc  three  periods  in  which  amputation  may  be  done:  these  are 
rftlK-d  primary,  inUTmedianj^  and  so:ondi{ry.  The  first  period  is  that  unte- 
wilonl  to  the  deveh>pmeni  of  inflamnuvtory  fever,  and  cannot  extend  over 
more  than  thirty-six  hours,  or  forty-eight  hours  at  the  farthest.  The  swund 
iHsrimi  is  that  of  inlUuninatory  nr  inmmatic  fever,  and  varies  much  in  its 
•lumtiou      The  third  period  begins  after  the  subsidence  of  the  second  and 


•  BallingkU's  MiliUrj  Bvrfer;,  p.  8M. 
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thu  establishmcnl  of  suppuration.  These  Huhjecltt  will  be  again  referred  lo 
and  (li(4<:*ussetl  uniler  the  heml  rtf  ^eiK'i*fll  nnipulutionH. 

Dufrheniie,  in  HI-.i.  advined  early  opcratiunt*.  iK'furo  the  constitution  wan 
disnirliod  by  inflammatory  syniptonirt.  Kicfiard  Winenmn*  rocojjnizeii  the 
importancu  of  imniotliHtA.'  or  priniurv  ajiipulation  aftor  (ynnshot  injuries. 
Le  Dran.t  in  1737,  oiiloreed  a  siniihir  doctrine,  with  eoju;eul  ivasons  for  hin 
choice.  Ranbj'iJ;  »ur;a:eon  to  King  Goor;^o  II.,  entertained  similar  views  uptm 
this  subject.  In  175*1  the  Uoyal  Aeadeniy  of  Snr^cry  in  France  made  the 
fluhjecr  one  for  a  pri/.i;  esnay.  whieh  wan  uwanled  to  Kaure.  This  ihe-^i^ 
thtmgh  not  altogether  adverse  to  primary  operations,  eireninscnbed  their 
application  to  very  narrow  iimitr*.  Boueher,  on  the  other  hand,  wa«  ii  strong 
advtK-ate  for  early  amputations.  The  testimony  of  Thompson,  Outhrie,  and 
Jlenuen  exhibitH  the  t*upenonlv  of  primarj^  over  intermediary  and  i*econdary 
operations  in  a  still  stronger  hgbt  than  that  of  their  predecettsors.  Amonir 
English  military  surgeons,  with  the  e.veeption  of  Hunter  and  O'llalioran. 
there  was  little  diversity  of  opiniou  on  this  eubjeet.  (iulhrie  dt-elared  that 
the  qtiention  did  imi  iulini<  of  tlispute:  and  to  the  same  etieet  were  the  der-la- 
rations  of  TIonnL-n  anil  Ballingall.  l>r.  St-hrive  has  shown  that  during  the 
(Vinieau  War.  uuioug  the  French  li*oop[^.  the  Huecess  for  the  most  part  in  pri- 
mary opt-ralJons  was  two-thirds  greater  than  in  wecondaiy.  The  experience 
of  llie  Knglish  di<l  not  materially  ditler  in  thi(^  particular  from  that  \yi'  the 
French,  Among  the  three  thousand  Russians  wounded  at  the  siege  of  Sehaa- 
topol,  one-half  of  the  primary  amputiiti'tns  proved  siicce?*sful,  while  two- 
thirds  of  the  secondary  one?*  were  taUil.  Still  later  we  have  the  accumulated 
experience  of  the  Fnmeo-Prussian  War  and  thai  of  our  own  Country,  both 
going  to  show  the  Houndnews  of  the  prcvailiii;^  diH'trine. 

In  the  able  analysis  given  by  Dr.  t)tis,§  the  surgical  historian  of  tlie  late 
war,  w©  find  545G  eases  of  amputation  in  the  continuity  \jik  the  arm  tor  shot 
injuries.  The  ascertained  result  in  5;i73  cases  was  a  mean  fatality  of  23.(>  per 
cent.  Of  this  ntimber  there  were  Ii25fl  primary  oj)eralions,  with  H(I2  detiiha, 
a  mortality  of  18.4  per  cent.;  9(12  intermediary  operations,  with  302  deaths, 
or  33.4  per  cent.;  and  411  secondar^^  nrnpntations,  followed  by  114  deaths,  or 
27.7  per  cent. 

So  decisive  are  these  figures  that  when  a  limb  is  doomed  to  amputation 
the  only  condition  justifying  delay  is  shock.  Shnuld  this  last  over  thirty-Mix 
or  forty-eight  hours,  it  will  be  best  to  wait  until  tlic  resulting  traumatic  or 
inflammatorj'  fover  is  over  and  the  Htaire  of  HUppnratiun  established. 

Cases  demandinq  amputittion  after  gunshot  injury. —  In  general,  when  a  limb 
is  carried  away  uy  a  cannon-ball,  leaving  a  tattered,  shapeless  btump.  the 
case  is  one  demanding  amputation,  and  at  a  point  sutticicntly  far  above  the 
wound  to  insure  sound  tissue  to  cover  the  extremity.  All  ca,sos,  however,  are 
not  so  easily  solved  as  *his,  and  T  proceed  ti»  fi»rmubite  them  as  follows: 

1.  When  the  principal  vessels  and  nerves  remain  tininjured,  the  bones  not 
badly  comminuted,  and  the  soil  parts  not  extensively  torn,  it  would  Iw  im- 
piNjper  to  amputate.  An  immovable  drtrssing,  with  attention  to  dminaj^e, 
will  often  reward  our  efforts  to  save  a  limb,  with  excellent  recovery. 

2.  When  the  bones  of  a  limb  are  comminuted  and  the  fragments  thmst 
into  the  sutrounding  sotY  part>».  these  tissues  thoniselvos  being  greatly  lacer- 
ated, and  the  prinripu!  vessels  torn,  the  removal  of  the  member  admits  of  no 
question :  it  should  be  amputated. 

3.  An  arm  or  a  leg  may  be  crushed  by  the  fall  of  heavy  ordnance,  pulpi- 
fying  the  muscles  and  eommirtuting  the  bones,  yet  the  skin  exhibit  only 
contusion.  When  grasped  with  the  finger^  it  will  be  found  wtft  and  without 
rcHistanee.  Such  an  injury  will  he  followed  by  a  rapidly  spreading  mortidc«- 
tioD  :  the  limb  should  be  removed. 


*  SurglQAl  TrefttUe,  by  Richftnl  WifomaD,  1006.  3d  Luodoo  edition. 

iTmllM  on  Militttrj  Surferr,  17.17. 
On  M«thodK  of  BealiDg  Ounnhot  Wniim)*.  ITl^t. 
Surgical  Hiitory  of  the  War  of  the  Hebclliua,  vol.  II. 
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4.  When  the  soft  pnrtB  of  a  limb  are  carried  away  for  a  considerable  extent 
down  U*  the  bowi*.  dividing  the  chiot"  vessel,  it  should  be  aniputrtted. 

5.  The  mere  division  of  the  bniebial  artery,  without  any  neriouri  damafje  to 
the  *oft  imrtH  or  bone,  '\»  not  a  sufticieni  roa^^jn  for  amputulion.  It  is  better 
to  wH-ure  the  ve8f*el  at  each  extremity,  and  wait  to  aseertain  if  the  collateral 
voswcIh  will  not  presorvo  the  vitality  4if  the  arm.  Should  they  prove  nneqiial 
to  the  task  and  !»itrnK  of  mortification  develop,  the  only  resort  ia  the  knife, 
which  i^hoiild  bo  applied  above  the  injury. 

fi  When  the  wound  involves  the  elbow-joint,  excision  should  be  substituted 
for  amputation. 

7,  When  the  shoulder-Joint  im  implicated,  the  head  of  the  humcruR  Iwintj 
coTnminute^i  and  the  axillary  or  brachial  ves.soU  not  divided,  excision  should 
adoj»tod. 

In  cane:*  where  the  comminution  is  not  extensive  and  the  bone  not  splin- 
tere'l.  it  may  answer  to  pick  away  the  fragments  and  treat  the  injury  con- 
•ervalively. 

._  JCrciaion  of  tfn*  head  of  the  humevMS. — Lan-oy  may  bo  naid  to  have  populariised 
'■^iaion  of  the  shoulder-joint.     The  labors  of  Ksmarch,  foui»ded  un  the  ex- 

►rionce  of  the  Schleswi^-IIoletein  War,  served  to  attract  further  attention 
to  the  subject.  He  reconln  10  canos  of  excision  of  the  head  of  the  humerus, 
12  of  whonL  recovered  with  a  useful  arm,  and  7  died.  Of  the  13  excisions  of 
the  bead  of  the  humei-us  jierfonned  in  the  Enjijlish  army  t)f  the  Crimeu. — 
8  primary  and  5  secondary, — there  was  only  a  sitiglo  death.  In  a  collection 
of  H5»;  cahe^'  of  the  name  oj>erft1ion  un  account  of  gunshot  injune>'.*  582  re- 
Citvered  an<l  liti"  died,  leaving  7  cases  in  which  the  result  was  undetermined. 
Of  !»51  determined  eases  of  excision  of  the  Kln)ulder-j<iin*,  603  recovered  and 
3-18  died:  a  mortality  of  30.1)  per  cent.  The  result  of  openilions  done  at  the 
different  periods  was  ascerlaiuud  in  831  case*'.  t>f  515  finjiiary  excisions,  the 
mortjility  was  31.0(5  per  cent. ;  of  224  iriterinediary  operations,  the  death-rate 
wa^»  4<>.4  percent.;  anrl  of  02  Hccondary  gpenilions.  20.3  percent.  Adding 
toifctljer  the  inlermediaiy  and  M'condary  openilions.  the  mortality  was  41.4 
per  eentf  In  addition  to  the  above.  Dr.  Otis  has  eollocted  378  cases  of  ex- 
cision lyf  the  head  of  the  humerus  from  various  sources,  with  215  recoveries, 
156  deathH.  and  7  cases  undetermined  ;  a  mortality  of  42  per  cent.  The  same 
author  reconls  lOHti  cases  of  excision  of  the  head  of  the  humerus  performed 
during  our  late  war.  Except  in  135  cases,  in  which  the  i*esult  was  unknown, 
the  mortality  for  primary  was  31  per  cent.,  40  per  cent,  for  iutermodiar}'.  and 
29.3  per  cent,  for  Hccondary  operations.  The  differeiice  in  favor  of  primary 
excisions,  according  (o  this  statement,  anKmnts  to  about  10  per  cent. ;  and 
fatality  of  intermediary  exciHions  apfK^ars  so  great  that  no  consideration, 
fcTe  one  of  extreme  nccessil}',  would  justify  an  openitiou  at  this  period. 

4-1  mpntation  nt  the  ehovUlcr-joint. — The  reconls  of  the  .Surgeon-General's  Office, 
M  tabulated  tiud  analyzed  by  Dr.  Otis,  exbibit  827  cases  of  amputation  at  the 
shoulder-joint  for  shot  injuries  and  dineaties  consequent  u(H)u  these.  These 
ampiitntiotiH  wei-e  distributed  as  follows:  400  primary,  with  a  death-rate  for 
known  cases  of  24.1  jtercent. ;  157  interme<liar5%  w*itb  a  mortality  of  45.8  per 
cent.;  ♦ifl  secondary,  with  a  niortaliiy  of  28.7  percent.;  and  130  in  which  the 
peri^wj  could  not  be  determined,  the  mortality  being  23.5  percent.  The  mean 
death-riiie  iyi'  the  aggregate  number  of  all  perio<ls  was  28.5  per  cent. 

Rjcpcrtttnt  and  consemdtive  ptatis—U  is  understood  by  these  terms,  as 
applied  t<t  shot  injuries  of  the  scapulohumeral  articulation,  that  the  arm 
wan  placed  at  rest,  inflammatory  syraptomH  combated,  abscesses  oyiened, 
tad  fragment*  of  bones  removed  as  they  been  mo  lo*^^)se.  There  are  505  such 
CWHS  analysed  in  the  -Surgical  History  of  the  War,"  exhibiting  a  mortality 
of  27JS  |>er  cent. 

Comparison  of  methods. — If  a  comparison  be  instituted  between  the  different 

*  Piiu  Eaimy  r>n  RaMotioni.  br  Dr.  U.  ColberUon,  Trmni*.  .\m«r.  Med.  Assoo^  1S70. 
f  Otic  SurglcKl  Hiftor;  of  the  Wtr  oT  the  RvbeUioo^  to),  ii.  p.  600. 
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methods  of  ti*eating  shot  wounds  of  the  shoulder-joint,  it  will  be  w»en  that  the 
dwith-itito  hy  i-xe'iHion  in  36.H  jk-t  clmiI.;  by  uiiipututiun.  28.5  per  cunt. ;  and  hy 
expeftaney.  27.5  percent.:  a  reauU  favorable  l^i  tiie  last  method.  These  faoi8 
teach  the  importance  of  discriminatiiiji  with  tin-  ulino8t  eaiv  thecaM***  suited 
to  each  nieih<Ml.  ami  slmw  that  the  mere  implication  •it'  the  Hhoulder-joiiit, 
oven  ihout^li  ultctided  with  fracture  of  ihe  head  of  the  huiuerun.  in  not  (*utH- 
cient;;rauiul  t*}vn  report  to  the  rjidical  mL-asiirc  either  of  exeinion  or  of  ablation. 
Excision  should  ho  L-on^ned  to  caries  atlt'udcd  by  coniminuliou  of  the  head  and 
upper  part  of  the  shalt  of  the  humerus,  t'ven  though  i1  may  be  necew*arv  to 
retnove  Hvo  or  six  inches  of  the  bone.  Amputation  is  proper  in  cases  in  wfiich 
the  l)i<M>d-ve(*selH  are  mevered,  or  where  the  soft  jiartn  of  the  shoulder  are  car- 
ried away  an<!  the  superior  oxtiXMuity  of  the  bone  bi*oken  into  fragments. 

It  is  niDrc  than  probable  that,  were  antiseptic  measui'eH  carufully  praoLii»ed 
in  the  mana^fnienl  of  tliose  shot  injuries  involving  the  scapular  extremity 
of  the  humerus,  the  death-mte  would  bo  very  greatly  lesm'nt'd  from  (he  abovo 
figures,  and  pn>biihly  place  excinion  in  a  more  favoi*able  light. 

Excision  in  the  roulinuity  of  tlif.  huinvrus. — In  gunnhot  wounds  of  the  arm, 
comminuting  or  Hplintcnug  the  humerus,  thetv  are  three  coni-seB  o|>en  to  the 
surgeon, — excision,  auipulatiou.  and  connervatii-m.  Aside  from  experience, 
there  are  certain  reasons  for  regarding  the  operation  of  primary  excision  in 
an  unfavorable  light.  A  bone  shuttered  by  a  conical  ball  will  in  most  cases 
undergo,  to  some  extent,  necrosis.  The  tremendous  shock  transmitted  through 
its  structure  by  such  a  missile  affects  its  nuti'ition  far  beyond  tht.^  limits  of 
impact  and  fracture,  giving  I'if-e  often  to  ostt-oniyulilis  and  other  dit-eu^es. 
Thest?  condittiuis,  together  with  the  It'dious  suppumtion  which  follows,  s<>pa- 
rating  extensivL-Iy  tho  periosteum,  tuud  tu  deleat  bony  union.  In  two  in- 
stances of  jrunshot  fracture  of  the  humerus  which  appeared  exceptionally 
favorable  for  excision,  I  recently  oj>erated  without  fiucoess,  both  tenninating 
in  a  false  joint. 

The  cxpt'Henco  derived  from  tho  Schleswig-IIolstein  and  the  Crimean  War 
proved  unfavorabKi  to  excision  in  (he  continuity  of  the  humerus;  and  the 
results  of  similar  operali<ujs  during  the  lute  American  War  ai*e  nol  calcu- 
lated to  commend  this  proceduiv.  but  rather  to  condemn  it.  Excision  in  the 
continuity  of  the  humerus  for  shot  fraetui*e8  was  done  in  696  cases'  during 
our  late  civil  war.  with  477  recoveries.  IDt  deaths,  and  28  undetermined. — a 
mortidity-rati*  of  28.5  per  cent.  A  furllier  examination  shows  that  of  the 
number  slated  to  have  recovered,  1(>4  cases  resulted  in  non-union,  and  :S7 
subsequently  requin^d  amputation.  Of  these  (iIKi  operations,  there  were  4S7 
primary,  with  a  mortality  of  :i0.7  per  cent;  I)!^  intermediary,  witli  a  mor- 
tality of  31.1  }>er  cent,;  41  secondary,  with  a  mortality  of  12.1  per  cent.; 
and  75  in  which  the  period  could  not  be  ascertained,  with  a  death-rate  of  19 
per  cent.  Those  statements  exhibit  the  superiority  of  secondar}'  operatiuaa 
over  all  otheiM. 

In  3**05  cases  of  shot  fractures  treated  by  expectant  and  conservative  plans, 
and  HMonled  in  the  "Surgical  History  of  the  War,"  451  died  and  250!*  sur- 
vivt'<l.  Of  the  last  number.  1055  were  returned  to  duly,  and  1454  discharge*!. 
There  is,  therel'ore.  a  mortality-rate  of  15.2  per  cent,  against  28.5  per  cent,  by 
excision,  or  nearly  one-half  greater  by  the  latter  than  by  the  former  plan. 

Amputation  of  the  arm. — It  is  ditficult  to  tletenniue  in  all  eases  with  pre- 
cision what  amount  of  injur>''  ^vill  juslity  amputation  of  the  arm.  When  the 
limb  has  been  swept  away  aitove  the  elbow  by  a  can?ion-ball,  leaving  the  parts 
ra.gi^ed.  a  resort  to  the  knife,  in  order  to  fonn  a  salisfactorj'  stumj).  admits  of 
no  discussion.  When  ihe  soft  paits  have  been  extensively  torn  away,  the 
bone  splintered  and  j^ivatly  ciimminuted,  implicating  perhaps  the  elbow-  or 
shoulder  joint. — and  when  the  brarhial  arleiT  is  divided, — the  pniprieiy  of 
amputation  can  scarcely  be  doubted.  There  are.  however,  other  cases  of 
injury  to  the  arm  in  which  the  course  of  the  surgeon  is  not  so  elearl}*  marked 


*  OtU,  Surglo*!  Hiitor^  of  tho  W*r  of  th«  RoImIUod,  toI.  it  p.  AOft. 
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out,  and  where  he  will  be  reduced  almost  to  inaction  before  the  perplexing 
difRcuttie^  which  confront  him.  h  may  nerve  to  relieve  in  some  degree  the 
btato  of  itidecii^ion  und  iJi^truHt  of  jud/Lcment  to  know  that  men  who  have 
eiyoyed  the  largent  experience  a«  military  Hiirgoons  IxH^^ome  moiv  and  more 
fiouscrvative  in  their  operations  and  mnw  dis])*)sed  to  rely  on  the  coTiNtitu- 
lional  reHOurces  of  their  patients.  Comminution  or  splintering  of  the  humo- 
ms.  when  near  the  middle  of  the  bone  (Fig.  21*2).  does  ni>t  juf*tifv  ampuiation. 
Wheii  there  i«  extensive  fthuttering  near  the  articular  onda  of  the  »hrtl\,  the 
cmne  becomes  more  grave;  hut  if  the  bloiid-vesneU  and  nerves  I'cmain  noundf 
and  the  ^tY  parts  be  not  too  extounively  torn,  excision  should  be  subatituted 


Kio.  292. 
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for  amputation.  Nor  does  a  Hhot  fracture,  accor-ding  to  some  writers,  even 
though  attended  with  a  divinion  of  the  brachial  artery,  unless  accompanied 
ilh  other  injuries,  such  as  extensive  laceration  of  the  soft  partM  or  great 
luminutitin  of  bone,  warrant  the  removal  of  a  liml*.  In  this  opinion  I  do  not 
iL'Ur.  The  division  lif  the  bnichial  artery  will,  in  almost  eveiy  instance, 
CAUse  the  death  of  the  limh  helow.  In  Hue.  itmpulatioii  munt  be  alast  resort, 
mn  extreme  meaj*uro.  It  is  possible,  however,  to  carry  conservatism  too  far; 
and  I  believe  that  this  is  the  tendency  of  the  military  surgery  of  the  present 

y 

In  the  "Surgical  Ilistorj-  of  the  War"*  there  is  an  analysis  of  545*J  am- 
putations of  the  arm  for  shot  injuries.  The  result  was  ascertained  in  6273 
i».  showing  a  mean  fatality  of  2!J.(»  per  t-ent.  Of  these  openitions,  3259 
ere  primary. — tlone  within  forty-eight  hours, — with  ti02  deaths,  or  18,4 
per  cent- ;  lHi2  intermediary,  with  302  deaths,  or  34.4  per  cent. ;  and  41 1  scc- 
ondarj*.  with  U4  deaths,  or  27.7  per  cent.  The  mean  falality  of  all  periods 
was  23.<>  |H*r  cetit.  Tlure  is  alsn  in  the  same  volume  an  iinalysis  of  2060 
vmx'9*  v>f  gunshot  fruoiures  of  the  humerus  treate<l  by  expectancy,  with  451 
deaths,  or  slightly  over  one-seventh  of  the  whole  number.  By  a  comparison 
of  th»-'  two  ]>lans,  that  of  amputation  and  that  of  expectant  and  conserva- 
tvrc  meaMures.  it  will  \*v  seen  thut  there  is  the  ditference  between  one-fillh 
and  one-?wventh  in  favor  of  the  latter.  It  must  not.  however,  he  overIof»ked, 
OA  Dr.  Otis  has  observed,  that  in  all  pnjbability  the  simplest  and  most 
(Hrorahle  ctLses  were  selected  for  expectant  and  cmservaiive  modes  of  treat- 
ment, and  that  a  large  number  of  cases  weiv  excluded  in  making  up  the 
imate  which  were,  at  the  commencement,  treated  conservatively,  and 
ifterwards  by  excision  tu'  nmputatiiui.  in  wliirh  th<'  mortality-rate  was  very 
ij^n-at.  Many  of  these  laial  cusfs  would  dimbtless  have  recovered  had  the 
utter  operations  been  performed  at  the  outset.  1  doubt  not,  (Vom  what  I 
obifierved  in  the  large  military  hospitals  during  the  war,  that  if  a  comparison 
fould  be  instituted  between  the  nidical  and  consurvativo  methods  of  treat- 
ment, free  from  all  vitiating  circumstances,  it  would  bo  found  to  be  adverse 
the  latter. 

£xrision  of  the  dhow-joint. — Bxcisions  of  this  articulation  for  shot  injuries 
been  attended  with  variable  sueeesa  in  the  hands  of  diftcrent  surgeons. 
French  armies,  according  to  Chenu,  the  operation  was  singularly  fatal. 
'TWIng  the  PrancfMierman  \Var,  out  of  212  excisions  by  the  French  sur- 
giw»n*  lf»4  died;  a  death-rute  of  77.3  per  cent.f  When  this  is  compared 
with  that  of  the  English  nurgeous  during  the  ( 'rimean  War, — seventeen  cases 
nicovfrintr  in  a  total  of  twenty, — and  with  the  results  of  our  own  war,  it  is 
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imposoibie  U)  avoid  the  conclusion  that  there  must  have  been  Aomethin^  rudi- 
cally  wrong  in  the  miuiuiriMiuTit  of  (ho>*«  caKe».  Thore  wens,  (lurint;  our  late 
war,*  *>2*)oxciHionK  oi'tlio  olhmv -joint,  parliul  unU  complete,  of  which  number 
470  recovered,  Hiidiu'l.  uud  in  111  thu  terminations  were  not  known;  a  mean 
mortality  of  'S.\.1  \\vv  cent.  Thoso  opci-ationt*  and  their  results  were  difitrih- 
utcd  an  loiliiws:  322  were  i>riniary,  of  which  250  recovered.  (58  (lied,  and  4 
retnaiued  unknown  ;  li>7  were  intermediary,  of  which  127  ivcovered,  B'J  died, 
an<l  1  was  undeiennined;  54  were  secondary*,  4*J  of  which  recovered,  and  5 
died;  in  53  cases  the  period  was  uncertain,  44  of  which  reeovei-ed,  4  died,  and 

5  remained  unknown.  The  Buperionty  (»f  primary  operations  over  those 
practined  at  a  later  period  is  ho  ^reat  that  the  former  ai-e  always*  to  be  pre- 
ferred when  poshihie,  It  will  appear  from  the  above  statement  t)ml  excisions 
of  the  elbow-joint  and  arnpiilation  in  the  cttntinnity  of  the  arm  during  our 
late  war  yielded  nuarly  an  iMpuil  peix-entage  of  deaths,  the  former  Ihmu^  23.7 
per  cent,  and  the  latter  23. t>  per  cent.  As  compared  with  excisions  of  tho 
head  of  the  humerus,  lliv  morlnlity  being  3(>.t*  per  cent.,  that  of  the  elbow 
furni^*hefl  a  lower  death-niti'.  In  a  j^rarid  total  of  51*8  excisions,  partial  and 
complete.  t)f  tho  elbow-joijit  for  nhot  wounds.f  479  ircovered.  113  died,  and  fi 
I'emained  undeturmim-d. 

The  larjTu  collection  luul  analysis  of  cases  of  excision  <»f  the  elbow-joint 
(1438)  by  Gurlt  give  nearly  the  same  result  as  stated  above, — namely,  a  mor- 
tality of  24.87  per  cent. 

AmputttiiOH  at  the  elbow-joint. — This  operation  becomes  necessary  when  tho 
forearm  has  been  extensively  lacei*ated  nml  the  vessels  torn  by  shot  or  shell, 
BO  Lliat  tho  alternative  is  ottered  of  disurtirutation  at  the  elhow-joint  or  ampu- 
tation al  tho  lower  third  of  the  arm.  a  point  which  yields  a  less  favorable  result 
than  when  the  operation  is  done  higher  up.  Ah  practised  duriuji^  the  late 
American  War.  tb*^  opeiiilion  of  amputation  at  the  olhow-jtnnt  proved,  so  far 
as  the  limited  number  of  cases  show,  moi'e  favorable  than  ampiitatitm  in  tho 
c<mtinuity  of  the  arm.  In  39  cases  in  which  tho  termination  was  ascertained, 
there  were  only  3  deaths,  or  7.6  per  cent.J 

Amputation  m  M'?  continuity  of  the  forearm. — Tlic  hu'cnUion  (d'  tho  s<)ft  parlM, 
accompanied  with  comminution  of  the  bones  and  division  of  the  nidial  and 
ulnar  vessels,  constitutes  a  c{»nditioii  dctiu»iidiit;ir  amputation.  The  superi- 
ority of  primary  over  other  |Kiriods  of  such  amputation  is  well  illustnited  in 
the  summary  given  by  Dr.  Otis,  in  which  the  mortality  of  primary  operations 
is  shown  to  be  9.0  per  cent.;  that  ol'  intermediary,  23.5  per  cent.;  and  thai 
of  secondary.  15.7  percent. 

Excision  of  the  boneg  of  the  forearm. — Primary  excision  of  these  bonea  is 
an  n|>onition  niwly  demanded.  When  the  nidius  or  the  ulna  is  splintered  or 
comnuimted,  the  expectant  plan  of  tivalment  is  to  be  preferred. 

Exei^ion  of  the  wrist-joint. — So  important  is  the  hand  that  the  surjtjeon  may 
venture  much  in  attemptintf  its  presen*ation.  The  operation  of  excision  of 
the  radiocuqml  joint  was  done  durinir  the  late  American  War  9G  limes.     In 

6  cast«s  ihe  excision  was  complete,  and  in  tho  others  more  or  less  complete. 
The  number  of  <leaths  following  these  operations  was  UJ,  a  mortality  a  trifle 
greater  than  in  amputations  performed  lor  shot  injuries  of  this  joint.  Unless 
the  disorganiKalion  of  the  articulation  pnxluced  by  a  ball  is  extensive,  such 
cases  are  best  left  to  a  coui>*e  of  expectancy  and  conserx-atisra ;  and  ibough 
tlio  patient  will  mosr  probably  pass  thi*ou£(h  n  long  period  of  suppuration, 
iu  con»*oquonce  of  caries  of  flon»e  of  the  cornponenis  of  the  articulation,  yet 
ultimate  recovery  with  a  stifl' j(»int,  after  the  removal  of  loose  sequestra,  i* 
not  improbable. 

Shot  wounds  of  the  hand. — The  organimtion  of  the  hand  is  so  pt^rfoct.  in 
conseiiuencc  of  the  rich  supply  and  free  communication  of  Iilood-vesscis  nud 
nerves,  that  nothing  short  of  a  very  complete  disorganization  will  justify  its 

*  ^urfElval  lliatory  of  the  Wur  of  the  KvbHtion,  vr>l.  it.  p.  804. 
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•mpucaiioti ;  and  when  a  resort  (o  the  knife  becomes  necessary,  it  should  be 

■    continvd  only  to  hopi'loysly-dainu^ed  parU^. 
G-ujuthcft  tnjuhts  of  the  thi'fjh. — Sh(tt  wounds  of  the  thijjh.  conuninuting  and 
^plititfrinii  thi*  tcnnir  and  dividing  tin-  funioral  artiiry.  will  ^oikmhIIv  diMnand 
amputation.     The  mortality  of  all  gunshot   fructiiros  of  tlio  thi^h,  with  or 
without  ampiiratiun,  in  very  ^iviil.     Aoooi-ding  to  Macleud.  during  the  Cri- 

Imesiu  AVar.  among  the  rank  and  tile  only  14  out  uf  174.  and  amont^  the  utticers 
5  out  of  20.  ca.-*cH  of  c<»ni|H>i]nd  frticturo  of  the  thi^h  rocoverod  without  am- 
putation, in  9tJ  of  the  above  174  m)ldiei>*  amputation  was  i>erfnrmed,  and  of 
the  reniJiiniriff  7H.  without  operation,  04  died.  In  the  cases  of  the  20  utficers, 
Irt  were  made  the  suhjoctH  of  amputation,  and  of  the  rcnminin^  10,  not 
operated  on,  5  resulted  t'alally.*  The  ivcovorien  of  thigh  aniputatittn  among 
■Didiors  dunn^i;  the  <_'riinean  War  were  eHtinuilod  at  ;^4  7  per  cent.  That 
■Mirly  twtt-thinU  of  such  operations  should  prove  latul  appeal^*  ainiortt  in- 
crvdible;  and  yet.  nolwithslanding  this  high  <lealli-rate,  tlie  fatality  was  less 
than  thai  following  excinion  or  other  conBervaiivo  plans.  Ah  in  civil  so  in 
military  pi-acliee,  the  mortality  of  ihiirh  amputations  incivasen  as  the  trunk  is 
approached.  In  the  lower  third  of  the  teinur  the  rocoveries  are  estimated  at 
43.3  per  cent.:  in  the  middle  third,  at  4U  per  cent.;  and  in  the  upper  third, 
at  12. !♦  per  cent. 

In  instituting;  a  conijiai'lnon  hetweeii  amjuitatiou  and  other  or  conscr\'at!ve 
measure*,  we  have  iu  the  surgical  history  of  our  own  recent  war  a  collection 
of  2W)3  gunshot  fractures  of  the  ihigh.f  among  which  ai-e  82  cases  impli* 
eating  the  hip-joint,  and  770  in  which  for  the  most  j>art  the  knee-joint  was 
involved.  (Jf  those  implicating  the  hip,  the  mortality-rate  after  aniputation 
was  100  per  cent.  ;J  alter  excision,  83.:W  ]>er  cent. :  and  by  conservalive  meas- 
ured, 100  ]tor  cent.  By  extending  the  coinpanson  of  these  three  plans  to  the 
different  portions  of  the  thigh,  the  result  is  as  follows.  In  gunslioi  wounds 
in  the  upper  third,  after  amjMitalion.  tho  mortality  was  75  per  cent.;  atYer 
excision,  72  per  cent.;  by  conseiTutivo  measures.  71.81  per  cent.  In  the 
middle  of  the  thigli,  alter  an»]»utation,  the  mortality  was  54.83  per  cent.; 
ader  ex<'ision,  SG.6(>  percent. ;  by  consen^ative  means,  55.46  per  cent.  In  the 
li»wcr  third,  alter  amputation,  the  death-mte 
wiu»  46. IW  per  cent.;  utter  excision,  50  per 
<?rol. ;  and  by  conservative  measures,  57.79 
jH-r  cent.  In  those  shot  injuries  of  the  thigh 
involving  the  knee-joint,  with  or  withmil 
fracture,  the  mortality  after  amputation  w:i- 
72.;i3  percent.;  aiter  excision,  90  per  cent.. 
and  by  conservative  plans,  83.7t)  per  cent.     In 

I  a  cnrnparison  fd'  822  cases  treated  by  ampu- 
tation with  1117  cases  treated  by  conserva- 
livc  mea.su res.  there  is  8  jHjr  cent,  in  favor 
of  the  former,  and  thi«  holds  good  in  each 
region  except  the  upper  third,  a  fact  which 
would  sugge-st  the  propriety  of  practising 
oun«>er\'ati«m  in  this  [tai*ticular  part. 
Ounxhuf  fradurt's  involving  the  head  and 
lurk  of  thr  ffmur — These  fractures  aiX!  inju- 
r%v^  of  the  most  spriouK  character.  (Fig.  2i>3.) 
There  wciv  no  stipcessful  cases  of  amputation 
»t  the  hip-joiui.  for  such  wounds  in  the  Kng- 

U»h  or  Krt^nch  anny.     Langetibeck  had  one  successful  case  in  seven  opera- 
tamn      All  primary'  operations  of  this  kind  during  tho  Italian  War  died. 
Daritig  our  own  war  tne  result  was  different. 
How  to  deal  with  these  fracture's  involving  the  superior  articulating  ex- 

*  Holmop'R  Surgnrjr,  vol.  ti.  |i.  33.1. 
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tremity  of  the  femur  can  only  be  detormined  by  a  cart* ftil  analyHin  of  recorded 
cufles  with  their  pL'tiiliaritit's.  Tliu  ftjlluwiny  tables*  exhibit  a  cumj»ari*on 
between  exciHiou  ajid  aui|>uiatiou  in  shot  tmeture  of  the  upper  extremity  of 
the  femur ; 


PrimAry 

InCerm«dliu'y 
Seoondftr;.... 
Unuvrtuiu 

ToUl 


Mo. 


171 


148 


BMovcMd,     Doaih-into. 


2.1 


SS.& 


Amputation. 


Primary 

No. 

Dl«d. 

RwovvrwL 

DovbcfuL 

DMth-ntai. 

82 
11 

75 
62 
33 

4 
«1 

7 
3 
7 
7 
4 

i 

94.4 

04.& 
82..'» 
S6.2 
VS.8 

Inl«nDefUB.ry 

8#condftry 

TVcAinpulKtian 

VncvrtAJD 

ToUl 

2M 

225 

28 

I 

88.9 

In  deoidit*;^  between  amputation  and  e\*oi?<ioii,  the  choice  must  be  deter- 
mined by  the  characler  <>f  the  injury.  The  corndiLsious  drawn  froui  the 
records  of  the  .Suriijc<in-<fenerar«  Ottiee  are  iis  fohnwH.  An»putali<m  will  be 
pr<»per — 1,  when  the  thi^h  is  torn  off.  or  the  upper  part  of  the  iemur  coni- 
minntiM).  with  great  iaourution  oi'  tlie  ^i>tY  purls;  2,  wlien  a  fracture  t»f  (he 
head,  neck,  and  ii'oehanlers  of  the  femur  in  oomiilicated  wilh  a  wound  of  the 
fenionii  veHHcls;  3,  when  a  g-uuHhot  tmcture  involving  ihf  hip-joinl  is  com- 
plicated by  a  weveiv  componnd  fractuiv  of  the  limb  lower  down,  or  by  a 
wound  of  the  knee-joint.  There  aw  two  other  conditiour*  mentioned  by  I>r. 
Otin  whi<'h  theoretically  dcTuniid  prinian^-  or  early  inlennediarv  amputation, 
though  ex])enence  is  yet  wanting  to  give  thrm  tnn*  pnu'tirul  valiit-:  1,  where, 
without  any  fnictui-e,  the  vcshcIh  are  cut  off  iln^o  to  the  pelvi«;  2,  when*  a 
fracture  in  tiie  region  of  the  trochanters  is  complicnied  with  etich  a  tiegreo 
of  longitudinal  fissuring  at*  will  render  excip<irm  iMipro|nr. 

Primary  exriston  of  the  hip-joint  is  demanded  in  all  iitu-oniplicated  cii8e»  of 
guneihot  fnicturcH  of  ihe  head  or  upper  e.Ktremity  of  the  tomnr;  iniei'mediary 
exciniouH  when  an  early  diagnosis  has  not  been  nia<ie.  and  in  cases  of  gunshot 
fractures  of  the  irochantei*s  followed  by  intlamrnation  of  the  joint. 

SfCOnJiiry  t\rcision  becouu^H  proper  in  caHen  »d'  the  head  of  the  femur, 
whether  it  be  the  result  of  direct  injury  or  of  extension  of  disease  from  frac- 
tures below  or  about  (he  trochantei-s.  or  of  damage  lo  the  soft  parts.  Tho 
oxpeetaut  treatment  is  almost  always  fatal.  These  views  do  not  correspond 
with  those  of  Lecouesi  or  Larivy.  wh(>  thought  that  amputation  should  be 
coutined  to  cases  of  fnicture  associated  with  wounds  of  tho  femoral  veaaels, 
and  even  then  should  always  be  secondary. 

Dr.  Culberison,  in  his  Prixe  Ks&ay,t  has  collected  from  various  sources  one 
hundred  and  twenty-*ine  cases  of  excisions  of  the  hipjoini  for  gunshot 
wounds,  with  a  mortality  uf  S9.07  per  cent.  Giirlts  ct>llec!i<)n  of  similar 
cases  amounts  to  one  hundred  and  thirty-nine,  with  sixteen  recoveries,  one 
hundred  and  Iwentv-two  deaths,  and  1  undetermined. 
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Ovnffittt  wounds  of  the  hiee-joint. — Thefto  aro  injiirktti  of  the  gravest  import. 
Ml  11  hail  traver^os  this  arlieulaiion,  injuring  tlio  <MmtlyIi'«  <>!'  tho  tVmiir 
le  heatl  of  the  tibia,  (ir  hotli  ( Ki^.  2l>4),  ami  lacoratinjjj  the  Ii;2^amonta 

kI  olhiT  Koft  parlH.  or  when  the  joint  is  complololy  (jisorgunized  by  the 
bursting  111*  a  shell  (^Fig.  :iUi}).  the  shock  imparted  to  the  system  is  Home- 
time«  H*i  great  as  to  border  on  collups**.  Just  how  to  deal  with  gunshot 
Wouiid:^  of  the  kneo-artieulation  has  been  a  homewhat  unsettle*!  subjeet. 
Then*  are  four  planfl  open  to  our  ehoieo:  excision,  amputation  at  the  j»)int, 
anipntatioQ  at  the  lower  third  of  tho  thigh,  and  immobilij&ation.  Exeiaion 
hft*  been  most  dtricuunigiug  in  ith  results.  There  were  no  »ueceH»ful  cum»6  of 
such  an  operation  daring  the  Schleswig-Uolstein  War,  nor  during  thai  in 
the  Crimea.  Of  eight  ca**e4*  oj»vrated  on  by  Neudorfer  in  the  Austrian  army, 
during  the  Italian  War  in  1859,  thive  recoveries  are  rep<M'ted.  Of  one  huiidivd 
imd  uinety  casett  of  knee-joint  oxcituoii  collected  by  Otit«  and  Huntingdon, 
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flfty-seven  of  which  were  done  during  our  late  war,  one  hundred  and  fortv 
oitfl,  forLy-flve  recovennJ,  and  five  were  undetermined ;  a  death-mte  of  H»rent v- 
five  por  cent.    The  lowest  mortality  occurred  in  the  necondary  excisions  beinj 
'»2J>  |H«r  cent.,  a>^^in»t  7^.1  per  cent.  In  the  primur\'  and  S".!  per  cent,  in  the 
iQtenuu«liate  excisions.     The  cause  <if  death  was  generaliy  pytemia.  ainount 
in^Mo  eighty-five  or  ninety  per  cent.     If  now  we  c*)mpare  the  resuhs  obtained 
i»y  I'xeision  with  thf>»o  obtained  hy  amputation  at   the  lawor  third  of  th*» 
>%h.  we  find  tliat  the  <iitforent  authorilicH  reci>rd  nearly  the  same  mortaliir 
for  I'aeh, — iianudy,  about   filty  per  cent.     Douhlles^i  under  aDtL»tfDtic  tr»*at 
n>«nl  this  would  have  been  reduced  t(»  twonty-tive  per  cent.,  and  until  artr 
*<7>lH-  methods  are   practised  in  military  surgery  it  will  be  imr>owible 'to 
MCvrtain  with  any  degitw  of  certainty  the  real  meritu  of  either  i.Vin      I  an- 
getiWck  enterlaiim  a  more  favorable  view  of  coimorrativt  mcLiire?.  ihaJi 
«tl»or  American  or  British  surgeons,     lie  had  seen  duriug  the  «rur  uf  1870 
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and  IftTl  one  hundi-ed  casert  of  peneti-alini?  wounds  of  the  knee-joint  recover 

witlunil  Huiipurni  ion.  In  I  lie  Hohoniian  War  of  ISOti,  aoeordin;LC  Ut  bin  stalo- 
nicntj  elyvi'M  ciiso-^  of  ;;unslu>t  wnnndn  nf  Tho  kneo-joini  weiv  wived  out  of 
eighteen.  In  llio  Prize  Kssa}-  by  I>r.  ('nibert^on,  ulreiuiy  relern-d  to.  sixty- 
ono  cusiiH  of  ex(ision  of  this  arlioulatiMn  for  i^unshot  injuries  »n'  rworcJed, 
out  of  which  ninn her  fifteen  recovered,  foriy-tive  died.  «nd  the  renult  in  on© 
case  was  unknown.  Uurlt  records  one  humiiHjd  and  forty-six  canefe.  with 
thirty-three  recoverien.  Lanjtirenheck  resorts  to  junpntation  or  to  excision 
only  when  tho  firoken  fnignienit*  at  the  articular  ends  of  the  femur  or  tibift 
are  entin^ly  iletaclied,  or  wheiv,  in  adtlition  to  comminution,  theiv  is  exlon- 
eive  laceraiiou  of  the  soft  linsues  about  ihe  joint.  Other  cascB  are  tivated 
by  imntoiiilizitlion  and  by  antiwepticH,  Tlie  exjK'rienco  of  Bcrgmann  in  the 
Russif-Turkish  War  ih  sutlicient  to  tihow  that  by  the  appliciilion  of  antiseptic 
methods  to  thin  chiss  of  injuries*  the  mortality  will  be  greatly  ivduced.  He 
saved  fonrteen  out  of  tilleen  cases  treated  early,  and  Ihirtydive  out  of  tifiy- 
nine  relieved  late.  Ueyher  in  the  same  service  saved  tificen  out  of  cighte*jn 
cases  by  antineptie  nieas*iire8. 

Under  tho  old  plan  id'  iivatment  there  can  be  little  doubt  that  whore  the 
choice  lay  between  amputation  and  excisiun.  the  former  was  the  prefetch!© 
openition.  With,  however,  the  splendid  HuccessoH  achieved  by  antiseptic  sur- 
gery to  guide  U8,  the  most  iiuional  cnui'se  in  the  treatment  of  shot  wounds 
of  the  knee-joint  will  be  to  ivmove  all  detached  fragments  of  bone  from  the 
articuhition.  wash  out  Ihe  cavity  thiJroughly  with  ihe  s(»lution  of  bichloride 
of  merc'ury  (one  to  one  thousand),  introduce  drainage-tulies.  dress  antisep- 
tically.  and  secure  absolute  immobilization  of  the  parts  by  judicious  spliutA, 
resei-ving  amputation  for  those  cases  in  which  enln'u  disorganization  of  the 
bones  and  extensive  destruction  of  the  sotX  parls  exist. 

Amputation  at  the  kueejoint. — In  cases  where  the  femur  remt^ins  uninjured 
and  the  til)ia  is  shattered  so  near  its  tuberosity  as  nt»t  to  adndt  of  the  jvmoval 
of  the  lindj  below  this  point.  anipiilali«ni  through  Hie  knee-joint  is  to  be  adopted 
in  pi*eference  to  that  in  the  lower  third  of  tliL*  ihigh  It  is  diffictdt  to  under- 
Bt^nti  why  this  operation  should  have  been  so  uiisuecessful  with  the  French 
snrgetms  in  the  Crimea, — only  six  being  saved  out  of  sixly-iune  su<di  anipu- 
tulions, — while  with  American  surgeons  there  were  fifty-two  recoveries  in  one 
huiuired  and  Ihiiiy-two  opemlions.  Those  which  wei*e  done  during  the  pri- 
mary ])eriod  furnished  a  deaih-rato  of  3(>.7  per  cent.. — that  is,  in  forly-nine 
oiK?mtions  thirty-one  recovered,  a  moilality  much  below  tlmt  following  am- 
putAlinn  at  the  lower  third  of  the  thigh. 

Excision  of  the  ankle-joint  for  gunshot  wounds. — The  excisions  practised  on 
this  joint  have  been  exceedingly  discoumging  ui  their  results.  We  are  told 
by  llolmes  that  during  the  Crimean  War  then-  were  no  cases  of  excision  of 
this  articulation  by  either  the  English  or  French  surgeons.  The  Otis  and 
Huntingdon  collection.  1H3  in  number,  the  rt»Huli  being  ascertained  in  176 
ca»e»,  gives  5S  deaths.  (»r  a  mortality  of  32  ]>er  cent.  (Irossheim  furnishes  50 
case«  from  tlie  Franco-Pnissian  War,  with  lif)  recoveries  and  20  deaths.  4  cases 
being  undeiermine<i.  During  Ihe  (ierman-Danish  AVar.  18t)3.  liangenbeck 
excised  the  joint  eight  times,  with  one  death.  There  were  two  elements  in 
Langenbeck's  eases  which  must  be  taken  into  the  account, — naimdy,  sub- 
periosteal resection  and  complete  immobilization, — neither  of  which,  either  in 
the  knee  or  in  the  ankle,  was  adopted  by  (un*  surgeons.  Of  45  cases  ctdlected 
bj'  r)r  Culberts*>n  in  which  excision  was  performed.  M2  recovered  and  lli  died. 
Gurlt's  collection  of  ankle-joint  excisions.  150  in  number,  gives  a  ileath-rale 
of  32.f^2  jK?r  cent.  Amputation  either  thnnigh  the  joint  (mortality  12.43 
per  cent.),  or  above  in  the  continuity  (d'  the  lind)  (m»>rtaiity  12  i)er  cent.),  is 
a  much  more  successful  operation  than  excision,  winch  fact  of  itself  should 
defennine  our  course  where  the  articidating  extivmities  of  the  bones  are 
Comminuted  or  tho  tibial  arteries  torn.  Where  a  conservative  course  is  re- 
solved on  in  shot-wounds  involving  the  ankle-joint,  fnigments  dV  bone  should 
be  removed,  the  gouge  employed  if  necessary,  the  articulation  well  cleansed 
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antisepticAlly,  dniiiiage-tubee  introduced^  and  the  part«  immobiliKod  in  good 
|K)«iti(*n. 

(htn»ki}t  fractures  of  the  bones. —  BuIIh  nocaaionally  pass  through  a  bone  with- 
out (uiUMtULf  u  ornnpIeKs  fracture,  ertpeoially  whun  a  misfiile  strikes  near  its 
kiidvd  uilicular  extremity.     Hometiines  the  oxt^ruul  waU  is  comuniiuted 
driven  int4>  the  cnuoelluteci  tissue,  constitutintr  a  comminuted  depressed 
;uro;  sometiraen  the  bone  is  fissured,  the  lines  of  separation  running  in 
litTerent  dirertions ;  and,  tinallv,  the  bone  may  be  comminuted  with  the  i'rag- 
monts  widely  separated  and  displaced.'  When  a  ball  perforates  a  U>ne  the 
Wf^iind  t»f  onininco  and  of  exit  present  the  hunie  chai*acteristics  as  in  shot- 
wounds  of  the  snl>  parts,  the  tormer  being  smaller  I  ban  the  latter.     There 
Is  a  notict-able  difference,  however,  in  the  wound  of  exit,  which  in  bone  is 
Diiioh  larger  in  proportion  to  the  wound  of  entrance. 

<*4>ntnsion  of  bono  is  frequently  produced  by  spent  balls,  and  also  by  de- 
^K  fleeted  balls. 

^V  In  simple  fVacturo  nothing  is  required  but  to  wash  the  external  wound 
and  ^urroundiiiic  parts  with  the  soluti^m  of  bichloride  of  mercury,  seal  tip 
the  wound  with  the  collodion  soiutiuii  of  iodotbnn,  and  apply  u  properly  cou- 
«tmcted  splint. 

In  the  more  aggravated  form  of  fracture  with  comminution,  the  frag- 
meniM,  unless  greatly  displaced,  should  not  bo  dlsturlied.  The  wound  must 
bo  irealed  antiseptioally.  and  the  parl^  immobilized  by  splints  or  by  plaster 
of  Paris,  which  can  be  slnippod  at  points  corresponding  to  the  wounds  in 
the  soft  parts. 

Primary  excision  of  the  ends  of  bones  fractured  by  shot  should  not  be 

prartisod.  as  union  is  likely  not  to  occur,  and  in  addition  the  risks  of  general 

infti-tion  are  increased.     Amputation  will  be  required  where,  in  addition  to 

extensive  commiuulion.  the  chief  blood-vessels  of  the  limb  are  sunder-ed. 

ITio  expectant  or  conservative  treatment  should  take  precedence  in  all  cases 

lumishini;  a  reasonable  ho|>e  of  ivcovery.     Applied  to  the  huuierui^,  this 

©our*^  iVirnishes  a  mortality  of  nearly  ten  per  cent    less  than  when  the  limb 

iputatod.  and  irt  the  management  of  similar  injuries  of  the  femur  the 

tality  is  twt'iiiy  per  cent,  less  than  in  amputation. 

Exritions  in  (he  continuity  of  the  bones  of  the  leg. — These  operations  are 

Ten*  limited   in  their  application.      The   following   percentages,  from   the 

"Surgical  History  of  the  vVar,"  may  be  regaitled  as  ap|>roximalelv  valuable 

in  enabling  us  to  forn»  an  opinion  upon  the  subjects  which  they  ilfusti-ate; 

For  excision  i>f  the  humerus  in  continuity,  a  mortality  of  28.5  per  cent., 
baAtKl  on  a  total  of  (iDt>  eases. 
For  excision  of  the  bones  of  the  forearm,  a  mortality  of  11.2  per  cent., 
I  liftHed  lui  a  total  of  9S6  cases. 

_  For  excision  of  the  metacarpal  b<:)nes.  a  mortality  of  8.8  per  cent.,  based 

^^    on  a  total  of  116  cases. 

^P       For  excision  of  the  femur,  a  mortality  of  69.4  per  cent.,  based  on  a  total 
■         of  175  cases. 

I  For  excision  of  the  bones  of  the  leg,  a  mortality  of  28.2  per  cent.,  based 
on  a  total  of  387  cases. 
For  excision  of  the  metatarsal  bones,  a  mortality  of  19.3  per  cent,,  based 
'm  ft  lota)  of  [»7  cases. 
These  figures  exhibit  a  death-rate  for  the  femor  which  should  exchide  it 
tnm\  the  list  of  homw  warranting  excision  for  shot-wounds.  Very  good  ro- 
«ultft  have  been  obtained  from  excision  of  the  radius  or  the  ulna;  also  from 
)«rtiul  excision  of  the  metacarpus,  the  metatarsus,  and  the  tibula.  Ex- 
ciHiohs  nf  the  humerus  leave  a  useless  limb.  The  statistics  drawn  from  the 
npcords  of  military  surgery,  so  far  as  our  late  war  is  concerned,  fail  in  one 
iinpfiriant  particular,  in  not  giving  the  usefulness  of  the  limb  at\er  excision. 


Sabre  Wounds. — Such  wounds  are  inflicted  when  combatants  are  engaged  in 
haudii>-band  conflict,  and  are  generally  i^eoeived  on  the  face,  on  the  head, 
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or  over  the  scapula.   Tlie  treatment  of  these  injuries  does  not  difl'or  from  that 

propur  to  iin'isoJ  wounds,  and  cuiiHiwte  in  an*08tiri^  hemorrhage,  cleautting 
tho  parts,  and  unitinjL:;  tho  flaps  by  sutures  and  adhesive  plasters.  The  be?it 
local  application  is  water  or  the  antiseptic  dressing,  and,  when  conjoined 
with  re.Ht,  this  will  usually  limit  iuHanirnation  and  suppui-utiou. 


Healing'. 

In  the  oonHtruction  of  nii  imposing  tMlitice  or  Honie  intricate  idecc  of 
mechanism,  it  is  a  dcliii;htful  and  instructive  task  ^J  observe  carefully  the 
materials,  iind  the  manner  in  whicli  the  artiHcer  fa^hiouband  finally  combines 
them  into  a  symmetrical  structure,  full  (tf  beauty  and  design  ;  and  so,  aAer 
the  Hurgeou  has  ])roper!y  adjusted  a  wound,  he  may  sit  down  and  become  a 
spectator  of  one  of  the  musl  oxtniordinary  works  of  construction,  one  which 
is  as  far  above  the  masterpieces  of  human  art  as  (iod  is  above  man. 

Surgeons  recogrjize  tivc  nii-thods  by  which  a  wound  may  be  repaired  .  first, 
imviediair  union;  fwvAuni,  tJilht-sivt'  inftaunnation  ;  \\\\y{\,  tjra  nutation ;  fourth, 
union  of  granulations;  tifth,  scabbing.  The  tirst  two  are  usually  included  in 
the  term  "  union  t»y  the  tiixt  intention."  In  his  uruon  by  the  tirst  intention. 
John  Kiinter,  as  remarked  by  Mr.  Paget,  seems  to  huvt*  bad  in  view  two 
conditions:  one  in  which  no  inflammation  and  no  lymph  are  present,  the 
union  takin;;  place  by  blood  ;  the  otberin  which  coagulated  lymph  is  tbi-own 
out.  The  union  by  adhesive  inflammati<in  tonvsponds  to  Mr.  ragel's  *•  pri- 
mary a<JIiL'Kion,"  Union  by  granuhition  aiiMwers  to  the  'second  intention*' 
of  the  older  authors;  union  of  gnmuliUioiis,  to  the  "third  intention;"  and 
union  b}"  scabbing  or  scarring  is  cicafrixatioii  under  a  ci-ust. 

1.  ImjHt'diatii  union. — This  means  ihe  direct  coalescence  or  uni<»n  of  divi<ied 
parts,  blood-vessel  to  blood-vessel,  nerve-tilament  to  nei*\'e-filament,  connec- 
tive-tissue tibre  to  fibre,  without  any  inlerntodiate  glue,  bond,  or  ligaluiv  of 
blood  or  of  lymj)h;  no  s^am  or  scar;  the  whole  ])rocess  the  work  of  five 
or  six  houi-s.  Mr.  McCartney,  of  Dublin,  was  the  tirst  to  describe  this 
mode  of  healing,  and  tboiiglit  it  quite  comm<m  in  slight  cuts;  while  Mr. 
Paget,  wbo  adopts  the  same  term,  gives  it  a  much  wider  significance,  even 
extending  it  in  some  cascM  lo  wounds  a^  large  as  thtxse  resulting  fn>m  the 
retnoval  of  the  mMmmary  gland.  It  requires  an  imperial  faith  to  believe 
that  the  gaping  mouths  of  hundreds  of  capillaries,  whose  diametei's  do  not 
exceed  one  throo-thoui^ndth  of  an  inch,  shall  so  abut  that  their  canaU 
will  l>ecome  continuous,  that  muscular  fibre  will  meet  its  fellow,  and  all  the 
other  dii-joiuted  parts  return  ti*  their  former  connection.  To  my  mind  it  is 
ainiply  impossible.  I  do  not  believe  that  any  wound,  however  slight,  and 
however  favorable  the  local  and  constitutional  conditions  may  be,  ever  heals 
except  through  an  inflammatory  product,  called  primary  Mlular  tissuff  by 
Billroth,  gran ulat ion-tissue  by  Virchow,  and  germ-tinsue  by  Rindfleisch.  Thw 
tissue  may  he  exceedingly  small  in  quantity,  and  the  antecedent  disturbance 
of  the  nerves  and  vessel.s  of  the  part  so  inconsidendile  a.s  not  to  attract  any 
epeciid  notice:  still,  such  disturbance  is  present,  and  quietly  works  out  the 
result. — that  of  uniting  divided  parts. 

When  a  part  is  severed  by  a  sharp  instrument,  as  previously  stated,  there 
will  be  pain,  retraction  of  tissues,  and  hemon'hage.  If  the  vessels  are  small, 
coagulation  tak*?s  place,  and  the  flow  of  blo(Hl  gradually  diminishes,  tinally 
ceasing  altogether.  This  coagulation  fonns  between  the  lips  of  the  wound, 
and  extends  some  distance  on  each  side  into  the  severed  vessels  as  far  as 
their  first  colluteral  branches  or  inosculali4>ns  t>f  the  capillary*  net-work. 
(Kig.  2i**i.)  The  four  succeeding  enta,  pi*esenling  somi-diagi-ammatic  viewa 
of  the  process  of  healing,  were  drawn  f^'om  microscopic  sections  by  Ur. 
Shakespeare. 

The  obstruction  of  these  vessels  by  clots  is  equivalent  to  the  loss  of  so  many 
blood-channels  to  the  circulation,  and  iberefujv  devolves  u|>on  those  which  re- 
maiu an  additional  amount  of  wurk.    From  this causo^  and  the  traumatic  iniia- 
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Thft  mipp>«rn|ilc  fti>p«'*mnr'>ii  uf  «  «<>iin(|  »>iclii  h<<iir>  uf1«r  lu  ln> 

flictioo  in  llix  IlitrKtillflit  <>r  ■  |nilli(Ml-|>tp  :  •],  Ihv  wixttiil  allitlilly 
lia|ilD|C,  ami  nilfit  willi  liliHNl-<-iir|iUMli^  ntiil  fll>rtri,  atiil  i>u  rarli  aids 
ca]>tMntlp«  fllnill«rl>  nilt-il.  Ilio  onutuIu  t'Kt^ritllnjt  kIm.  i»>iiif  •iiBUDC« 
inlu  Ihv  «til«l  uf  llio  trnuiiil ;  ft,  t>li>'r<l-*«-M*-l« ;  r-,  •wi-ftl-icliiitil ;  .1,  A 
tvlMciraoi  stand;  The  cvntntl  pari  of  i|i»  en\  rcjiroMOte  cafjillftriiia, 
nanrea,  ana  eoniMctivc  tknn. 


iioo.  tbtfi^^lMMls  btM^rne  cliMtended  under  the  increased  blood-pressure,  which 
g[ivc«  riwe  to  w>mo  decree  nl'  ivdnoss  uhou!  the  wound.  The  sniue  rnuso  which 
orovnift  tbe«e  MoLHl-^-hunnclH  with  blood-corpuselo:*  detenninod  a  transudtitiou 
of  tbo  liqnid  (MintonlH  ut'  the 

Ye«iiiet»   and    the    inigraiton  Km  I'tiG. 

of  white  coqiuBt'Ies.  so  thai  I]  tlilliu     "  n         — -<StS^r&v    '-3r 

In  addition  to  the  rednesH  ^ 
there  will  be  »ome  degree 
of  swelling.  If  wu  tixumiue 
aeetions  of  a  wound  iwenly- 
foar  hourn  old.  tlie  Apace  be- 
tween its  li]K4  and  thu  lissueu 
OD  either  iiiide  will  he  Heen 
filled  with  lar^e  numbers  of 
white  corpur*c!es,  which  con- 
tinue to  multinly  for  some 
time.  While  this  nipid  mi- 
grattoD  of  wandenug  leuco- 
ojxea  ia  K^ing  on,  there  is 
a  di«app(>aranoe  of  the  red 
corpuwcles.  which,  together 
witli  the  tibrin.  formed  the 
ebA.  A  change  is  also  no- 
ihle  in  the  connective 
le  of  the  purt.s  :  instead 
'retaining  its  Hbrouii  form, 
it  softens  and  in  u  groat 
inre  disappenrM  As  this 
ippeamnee  l»earH  a  eer- 
tsm  relatirm  to  (he  number  of  cellular  fonnj!i  pre»*t*tii.  iho  idea  han  bi^en 
ailvunccd  that  the  tilires  become  the  jiiibuhiiii  Uw  thcMe  orgimiHniH. — a  ronult 
wiiich  is  n<it  improbable.  lie  this  as  it  may,  it  In  certain  lluir  atU^r  the  lupne 
of  twenty  houvH  the  wound  appears  to  contain  Itttte  elne  thiin  a  Inrjrt*  accumu- 
lation of  cells,  enihedded  in 
Flo.  297.  a  i;ehilinons  or  uiiiliiit;  Huh- 

stance  eouHisting  most  pi*o1>- 
ahly  of  tibrin  and  the  remdue 
of  the  former  intenelhilor 
substance.  These  eeiU  next 
undergo  a  change  of  form» 
becoming  first  oblong  and 
thi'n  spin<lle-t*ha|K'd.  I'ari 
of  the  blood  at  (ea^t  whi<*h 
filled  up  for  a  certain  dis- 
tance the  divided  vcAhels  and 
I  ^^^^^^^^B^^w—wL-LLLM  I  surrouudiug     parti*     during 

*f'^^?r^^^^^^^^^^^S^^SSr^^0M.        '^^^^  u\n^^  i'^  gradually  beinff 
^ .' i€^I^^^Hr!!!Sb!SV^Sl  ^ ^^fh       removed  by  abMop|»iion.  ana 

a   |fortion   probabty  l>eGomo« 
orgaiiized.      A(    l)ii»    «ta^ 
then,  the  union  of  the  hides 
of  the  wound  i.n  effected  by  a 
bftnd  conftistinif  (d'<^'IU  and  a 
Koliditying  intercellular  (sub- 
stance.   This  union  poK.H4*!v»eH 
cunsiderable  »ttrength.  and  is 
^t«  rafficient  to  retain  the  flaps  in  contact  without  any  artilicial  support. 
(Ftg.  297.)     Next  follows  the  rjwwularizaiion  of  the  uniting  medium.     This 
■  •fiCQiiipuahed  by  outgruwtk^  from  the  capillary  loops  on  either  side  of  th« 


■;-^5^ 


^^m^' 


nto  vtndlr-f'imM.  atid,  iuf  tha 
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meet 


eHtahlishing  a  vascular 


Fio.  298. 
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L-otBtunnioitiDn  of  blooiJ-T«>«flB  ftrm«a  the  wound   ti;  ft  rlcfa 
I'Icxtu  Hud  itie  how  couutHitlvo-twuv  Uiad. 


chasm,  which  Hn 

between   the  twu  ^ 

Lhti  iuttii*utilluJar  aubatance,  ]*eachml  lor  the  most  }>tLrt  the  Htai;i<  of  eomiec- 

tive  tiKsiie.  T^heHe  utiiting 
colU  and  intort'i^lliilar  Bub- 
Blaiic-ei*  tdgtjther  with  the 
iuterpenoti'atiti^  vessels  ouq. 
Htitulu  jtcranulatiuu  or  re- 
coMRtnic t  ing  t  isAue,  and,  in 
my  jud^uent,  form  the  only 
mcaiuin  of  repair.  As  thtire 
is  present  a  large  number 
of  colls  bridging  over  the 
sjmce  between  the  lips  of  the 
wound,  so  we  liave  also  an 
-^^^^-j^  ^j_^"^^p.k:*jB^«^*g^y;  '  -,  exceedingly  rich  plexus  of 
t- ^i^^*?v?  — -^*^5hHB^Sv^^\  L  •  vessels,  frivinij  to  the  voung 

'*  '  •  •/i''-'-'"'«k«"-^»vj  'fii         ^,i^,^j^^  I  ^.„,^,.  ^,„^,^  -^^jj^ 

than  that  of  the  contiguous 
parts.  (Fig.  298.)  This  mui- 
tiplication  of  blood-chnnnels 
serves  to  relieve  the  adjoin- 
ing vessels  from  ovor-dist«n- 
tion,  in  consequence  of  which 
all  undue  redness  about  the 
margins  of  the  wound  disap- 
pears. The  consumj>tion  and 
rcabsorpiiuD  of  the  liquid  in- 
filtration, and  the  solidification  of  the  intenolhiiar  substance  with  its 
fibrillation,  remove  the  swelling,  while  the  absence  of  pi-ussure  from  the 
nen'es  relieves  whatever  of 

lenderueHtj  or  |>!iin  may  have  **' 

lingered  al)f»ut  the  wound, 
and  thus  all  the  signs  of 
iutlummation  disapf>ear. 

The  union  boing  now  se- 
cure, tlie  uniting  materials 
themselves  become  the  sub- 
ject of  change.  The  bundles 
of  connective  tissue,  formed 
from  the  spindle-cells  and 
intercellular  snbstancf,  be- 
come moiv  compact,  and  the 
rich  net-work  of  vessels  in  a 
great  measure  disappears,  or 
remains  not  us  tubes  but  as 
solid  thre4ids,  like  connective 
tissue,  which  serve  as  con- 
necting filamont.s  stretching 
■cross  the  former  chivsm. 
There  are  three  explanations 
for  this  diminished  vascu- 
larity: first,  the  work  of  re- 
pair, thrmgh  an  extraordi- 
nary one,  demands  only  for 
a  short  time  an  inci^easod 
number  of  channels  for  th©  blood*  fVom  which  reparative  materials  are 
derived;  second,  the  formation  of  vessels  to  answer  a  temporary  purpose, 
especially  in  the  early  economy  of  the  foetus,  is  well  known  to  over)^  em- 
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bn*<ilogiflt:  thoso,  after  having  mot  the  roquircmonts  of  the  law,  gradually 
diVii]>|H>ar ;  third,  the  cmiju'OHsion  to  which  f  hetit*  vesseU  uro  rtiibjecled  by  the 
condtfiiNition  of  thi?  connectivo  tiftnuv  iiiiiHt  favor  llieir  ohlilcmtioii.  At*  u 
coiwe<][it>nee  of  the  non-va»culanzaiion,  thu  eieairix  is  rondered  palor  than 
the  adjoining  ^kin.  When  the  unitiue  •«Lructui*ti  x^  examined,  after  the  lu8« 
of  ilM  blcxid-vyHsel  pIcXUs.  it  ]»rt*HentH  lillle  else  than  merely  a  eloHcly  iiitor- 
wovi^ii  merth  of  connective  tiwBuo  with  attached  nuclei,  the  tibrcH  of  the 
f«>nner  \\e\x\^  dinposed  obliquely,  t»oiiu'what  like  the  plume  of  a  quill,  rather 
ihaiidif\H'ily  uoiiws  the  ptwilion  of  the  former  wound.  (Fig.  299.)  The  etlect 
of  tiiis  clotic  aggregation  and  condenmition  of  the  now  formation,  press*ing 
out  thtf  HorouH  moinlure  which  UKually  bathes  connective  tiHsue,  is  to  pn*- 
duc«  (N>ntraction  antl  loww  of  elasticity  or  suppleneHri  in  the  bond  of  union, 
hv  which  the  distance  between  the  sides  of  a  wound  is  gnmtly  dirninirthed. 
This  tendency  to  contraction  of  cicatricial  tissue  appears  to  be  iuhen*nt  and 
linuous.  often  giving  rise  to  serious  evils  ami  deformines,  so  that  it  be- 
ta a  prime  necessity  so  to  condition  wounds  that  there  shall  be  the  least 
pt^wililo  amount  of  uniting  tissue  present. 

HcaUnfj  hy  granulation  is  that  mode  which  authors  describe  as  taking  place 
in  an  open  or  gaping  wound.  The  gnintilations  rise  from  the  Iiottoni  and 
»i(li*(« of  the  chasm,  reach  the  level  of  the  ?*urrounding  parts,  and  then  cicatrize 
ttfftkin  over.  This  motle  of  repair  is  like  that  of  an  ulcer.  If  under  such 
oiivuiastanoes  the  sides  be  drawn  towards  each  other,  and  so  maintained,  the 
jfnuulaiions  will  unite  with  each  other,  diminishing  the  extent  of  the  gap. 

What  is  a  granulation?  The  answer  is  very  simple.  A  gramdation  is  a 
mii*!«  of  Cells,  intercellular  substance,  and  blood-vessels.  In  the  union  which 
i  have  ju8t  described  in  detail — ihat  is  to  say,  intermeduife,  or  union  by  the  s*>- 
cailcd  process  of  adhesive  inflammation — the  reparative  material  consists  of 
Cvllj<,int*Tcellularsubstance,and  blottd-vessels.  which  cells  pass  through  oblong 
lud  8|)ihdio  forms  into  cotinocrive-tissue  coi-puscles.  This  is  nciiher  more  nor 
k*w  than  granulation-tissue :  so  that  ivally  there  is  no  difference  in  the  uniting 
mtlcriul.  but  onl^'  in  the  amount  present  and  in  its  disposition.  In  (he  tii'st 
in  consequence  of  the  close  approximation  of  the  sides  of  the  wound, 
biiig  but  a  strip  or  line  appears  on  the  surface;  whereas  in  the  latter,  or 
union  ■  by  granulation."  a  wide  interval  exiftts  between  the  sides  of  the  wound. 
Let  the  union  a<ivance  a  few  days,  and  it  will  be  very  easy  to  convert  the 
fiwt  into  the  second  by  drawing  asunder  its  sides. 

Union  under  a  scab  is  said  to  take  place  without  granulation.  The  blood, 
mix<^l  with  dust.  dirt.  hair,  or  other  foreign  materials,  hardens  into  a  crust, 
ini|)«rvious  to  air,  under  which  cicatrization  goes  on  without  inflanunation 
or  the  production  of  granulation-tissue.  This  is  said  to  be  the  ruling  mode 
of  union  in  lower  aniuukls.  If  any  <>ne  will  take  the  trouble  to  detacli  the 
•t»Kb*?fore  repair  i-*  complete,  he  will  see  a  ruddy  surface,  sometimes  gran- 
alar  in  appearance,  and  although  the  elevations  may  be  very  few  in  number 
yet  ihey  are  nevertheless  granulation-tissue. 

AfWr  e.Kamtninir  thi-*  subject  with  no  small  degree  of  care.  I  reiterate  the 

doctrine  which  I  have  taught  for  sevenil  years,  that  nature  foUow.s  but  one 

'f)d  in  thf-  repair  of  tv<tun'lA,  and  that  is  through  cflL%  intercellular  substance, 

f'hod-vtssels ;  in  other  wordx,  through  granulation-tissue,  alike  pre^^ent  whether 

tht  wound  be  small  or  qreat,  open  or  subcutaneous. 

To  secure  a  quick  and  healthy  restoration  or  union  of  wounds  it  is  a  prime 
oecossity  to  dimiitish  as  much  as  possible  the  need  for  a  largt>  amount  of 
gnmalalion-t issue.  This  is  best  accomplished  by  the  Removal  t>f  all  blood- 
clttt*  and  other  foreign  nmtters.  the  close  and  accurate  approximation  of 
divided  .surfaces,  absohiie  r^st,  and  the  prevention  of  excessive  vascular  dis- 
turhanee,  ihtw  reducing  the  cicatrix  to  the  smallest  possible  dimensions. 

Tliei-e  is  rea.siin  to  believe  that  if  a  wound  be  maue  thoroughly  aseptic  the 
blij-Ml  which  flows  into  it  will  undergo  organization. 

Victriiti'in  of  ciait  rices. — Cicatrices  often  breakdown  from  undue  pressure, 
or  tension,  and  ixiCJisionally  ftxim  constitutional  causes,  as  scurvy  or  alcohuliam. 
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Tbeeo  are  difficult  to  heal,  often  remaining  open  for  years.    The  management 

of  8iioh  ul(;erB  oonsiHln  in  iinmobili/.ini;  tht*  purls  :  applying  stimnlantt*.  -mch 
as  sulphate  of  oopjjcr  (*r  nitrate  of  nilver:  strapping  with  adhesive  plaster: 
gniRing;  and,  Hhould  IheHy^  (nil.  excision,  n-jilaeing  the  diHeased  with  sound 
tissue  whon  possihle.  Wlien  tho  nlferation  mxs  a  constitutional  origin  it  will 
be  necensaiy  to  addresn  our  reniodiof*  to  the  particular  viee  in  operation,  by 
adminiHt^iring  (onicn,  alterativeH.  good  tooiJ,  and  wholesome  air. 

Hifiyertrophy  of  a  cicatrix,  or  keloid. — Thin  singular  change  in  a  cicatrix 
is  oceaHJonally  witnessed  after  operations  or  in  the  nears  fnjm  bums.  The 
change  is  intnMlucL'd  by  the  cicatrix  becoming  ridged  up,  thickened,  rounde<l, 
while  its  vascularity  is  increased,  causing  it  to  assume  a  bluish,  purple,  or 
pinkitih  color.  It  Ireituontly  becomes  very  sensitive.  A  young  girl  prc- 
aenleil  herself  at  the  clinic  of  the  University  with  a  keloid  growth  developed 
on  tlio  sile  of  a  former  burn.  She  ctnnplained  of  a  burning  sensation  in  tlie 
part,  and  the  mere  contact  of  the  clothing  occasioned  great  suffering.  At  her 
earnest  nolicitation  for  temporary  relief  it  was  removed  ;  l>ut  il  returned.  &>* 
was  expected,  in  the  cicatrix  of  the  wound,  (hough  with  a  diminution  ofscn- 
Bibilily.  Such  growths  consist  of  connective  ti^ftue  and  corpuscles  in  various 
etagen  of  developnjent.  When  these  hyjuTtrophiod  cicatriceK  are  free  from 
Bensjhilify  they  should  not  be  med<iled  with,  as  their  growth  is  always  lim- 
ited and  they  fi-equently  dij^appear  sponlaneoualy.  If.  on  the  other  hand, 
they  become  irritable  an<l  painful,  a  i*epetilion  of  blisters,  followed,  on  heal- 
ing, by  frictions  with  iodine  or  mercurial  ointment  with  which  a  little  ox- 
tract  of  belladonna  is  incorporated,  will  often  prove  successful  in  effecting 
a  cure. 

Nodular  cicatrices. — These  arc  sometimes  called  warty,  and  consist  in  the 
elevation  of  the  cicatrix  and  the  subsequent  development  of  irivgular  knotty 
masses  over  its  surface.  These  prominences  may  break  down  into  ulcers. 
Though  sometimes  seen  in  the  cicatrices  following  the  excision  of  canceroiw 
growths,  as  in  the  female  mannim,  or  after  the  removal  of  a  sarcoma,  yet 
{|»ev  may  he  benign  an<i  a]»peur  in  entirely  harmless  si'ai*s.  Epithelial  cant*er 
is  frequently  developed  from  such  aurfaces. 

Pa infuf  cicatrices. — ('icatricesmay  become paiuAi!  indifferent  ways.  A  ner%'6- 
filament  nmy  become  compressed  by  the  contraction  of  its  fibres,  or  a  true 
neuronm  may  be  developed.  Such  are  not  uncommon  occurrences  in  stumps 
following  am])utations.  When  the  extivme  sensibility  is  the  effect  of  fne 
fii*st  condition,  a  delicate  tenotome  should  be  pubsed  beneath  the  cicatricial 
tissue  and  the  whole  shaved  away  from  its  connection  with  the  bone.  If  it 
results  from  the  inclusion  of  a  bulbous  enlargement  of  a  nerv^e,  nothing  will 
answer  but  the  excision  of  the  cicntrix  with  the  diseased  nerve.  Therti  are 
other  kinds  of  cicatricial  disease**,  independent  altogether  of  wounds,  purely 
subcutaneous,  which  will  be  (liscussed  under  the  head  of  deformities. 

Di-^eases  of  cicatricial  or  scar  tissue. — The  ricatricial  tissue  which  resnlt^  fVom 
healing  is  in  most  respect**  a  delicate  stnicture,  much  less  capable  of  resisting 
injnnous  impressions,  either  from  within  or  from  without,  than  ihesuiTOund- 
ing  parts,  and  ofYen  the  subject  of  di-icase. 

Spuriouji  cicatrisation. — Examples  of  this  defect  are  often  seen  in  stnmious 
ulcers,  or  in  fistulouH  openings  fVrtm  eitliorosseotis  or  rectal  disease.  The  sur- 
ftice  is  of  a  pale-blue  or  gray  color,  concealing  the  granulating  tissue  below, 
and  giving  a  deceptive  appeanince  of  healing.  A  probe  readily  breaks 
through,  and  reveals  the  tnie  condition  as  one  In  which  a  film  of  cuticle  has 
formed  withttut  (he  conversion  of  the  grannhuion-material  beneath  into 
fibrous  tissue.  To  correct  such  a  defect  it  is  neces.snrA'.  if  it  be  a  strumous 
ulcer,  tocautorixe  well  with  the  nitrate  of  silver  and  administer  constitutional 
remedies  adapted  to  such  a  diathesis,  as  cod-hver  oil  and  the  different  prepa- 
rations of  the  iodide  of  iron  :  if  it  arise  from  b<me  disease,  the  retnoval  of  ihe 
affected  |>ortion  will  alone  effect  a  solid  cicatrization  ;  and  if  from  fistulas  in 
the  perineum,  communicatinjj  with  or  lying  near  to  the  rectum,  the  remedy 
lies  in  these  being  freely  laid  open. 
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JmmocabU  dentrices. — A  cicatrix  BometimeaadhoreH  to  the  partH  hcnoath  in 
9uch  a  way  a^^  to  prevt-ni  Hliding  or  movement.  This  is  froquently  n»)ticod 
aAer  the  buaUiig  in  cuiuplotod  in  bono  <iiM*aHc%  after  ninpututioiiH.  uml  intioud 
to  !M>m6  extont  af>4>r  all  woundn.  whether  accidental  or  made  by  the  kuifo 
of  the  surgeon.  It  givoe^  to  the  cicatrix  a  depressed  ap]>earance.  It  in  most 
liki-ly  to  occur  when  the  wound  extends  through  two  4ir  more  planej*  of 
ti*^ue.  The  loosening  of  such  can  take  place  only  b}'  the  formation  of  a 
»oA  and  open  net-work  of  connective  tissue,  moist  and  pliable,  in  the  deep 
portion  of  the  cicatrix.  Time  works  a  (jreat  improvement  in  such  cases: 
ludcod,  it  is  the  chief  element  in  wlmiever  improvement  may  follow,  thuu^h 
external  agents  are  not  without  their  value.^-Huch  as  s()aking  the  part  in 
warm  water  or  steaminir  it,  ft>llowed  by  rubbing  and  kneading,  This  acta 
AK  di¥>s  pressure  on  plastic  deposits,  by  securing  the  removal  of  a  certain 
nmount  of  inTercelhilar  material,  and  giving  a  more  open  or  loose  texture 
T-'  the  renmining  part  of  the  cicatrix.  Wlicn  scars  remain  intractable  to  all 
-.111  h  measures,  ami  the  inconvenience  experienced  is  very  great,  they  may 
N?  dividc<i  subcutaneously,  pressure  being  used  to  prevent  bleeding:  in  the 
course  of  three  or  four  days  motion  should  be  established  to  prevent  the  old 
atuchment^. 

0>Atraction  of  dcatriees. — ^The  singular  property  of  contraction  possessed 
by  a  cicatrix  is  often  nn>duclivo  of  the  most  serious  evils.  This  is  seen 
mofit  frequently  after  ourns,  scalds,  or  the  ulceration  following  excessive 
mercurialization.  The  eyelids  and  lips  may  be  everted,  the  mouth  drawn 
awry,  the  chin  bound  to  the  breast,  the  articulations  forc^od  out  of  position. 
The  i>o68ibility  of  such  distortions,  even  in  ordinary  scars,  demands  great 
foroinought  on  the  part  of  the  surgeon  when  planning  and  executing  opera- 
ion*,  especially  about  the  face.     Unfortunately,  we  are  too  often  powerlesa 

aocomplish  much  in  casesof  an  extensive  nature.  Two  plans  of  treatment 
mt  tnemselves. — one  that  of  re-sisting  the  contraction  by  counter-force, 

in  the  case  of  an  extremity,  bv  angular  splints  moved  by  a  screw,  or  by 
'aitaching  weights  to  the  limb,  whitdi  shall  act  gently  yet  continuously,  and 
which  will  so  nffoci  the  nutrition  of  the  new  formation  that  the  shortening 
w  prevented  until  the  tissue  assimilates  the  characteristics  of  healthy  con- 
nective tissue.  The  second  plan  consista  in  removing  the  cicatrix  and  sup- 
plying its  place  with  healthy  integument,  either  by  transplantation  or  by 
sliding.     \>  hen  feasible,  this  proves  the  more  satisfactory  method. 
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CHAPTER  VL 

INJURIES   OF  THE  HEAD. 

GENERAL   CONSIDERATIONS. 

The  important  office  of  protecting  an  onormoiw  nerve-centro.  subftorvient 
to  intellection.  8cn8ation,  and  nnttion,  iIovoIvch  upon  the  lieuil :  ami  whilo 
each  cumponent  is  admii^ably  adapted  to  answer  a  special  purjione.  there  iH  a 
remarkable  conspiration  in  all  towards  a  general  object,  viz.,  the  defence  of  the 
bmin.  The  mechanism  of  the  head  is  admirably  duni^nod  to  neutralise  iho 
effect  of  external  violence.  The  hair  which  covers  the  ticalp.  the  adipone 
cells  which  lie  clobcly  compacted  toi^other  in  the  connective  tlHsue,  and  the 
Biratitication  and  niobilitv  <>f  iiH  comptmentH.  all  tend  to  break  or  diminish 
the  intensity  of  blowB.  'I'he  fi»rm.  alsn.  of  the  nkull  it*  that  bei»t  Buited  to  dt*- 
compoBe  force.  Il  is  not  a  plain  hollow  .'*|)here,  fusliioned  out  of  a  single 
piece,  but  consists  of  numernuH  Hcparate  pieces,  and  these  are  united,  not  by 
tongue  and  gro<n'e,  nor  by  ovuHap|*ing.  excei)t  in  a  veiy  limited  degree,  but 
by  eerrationfl.  Nor  are  the  dirterent  pieces  ot  uniform  density  in  their  entiro 
thickness,  each  of  the  three  tables  possessing  a  peculiar  arrangement  of  its 
particles  nu»sl  favorable  to  the  neutralization  of  foiH-'e.  Lastly,  aw  an  addi- 
tional means  of  protection,  the  skull  has  an  articulation  with  the  spine  which 
admiti^  of  great  freeihmi  of  imnenient  in  dilferenl  directions,  thus  allowing  it 
to  recede  from  blows  and  elude  serious  damage. 

Injtiries  of  the  Scalp. 

Wounds  of  the  cranial  oovoringe  may  consist  in  contusions,  incisions,  lacera- 
tions, and  punctures. 

tSiirijical  anniomy  of  the  scalp. — A  brief  description  of  the  components  of  the 
scalp  and  their  arrangement  will  aid  materially  in  the  study  of  its  injuries. 

Tue  onler  of  tisHue-pianes  is— skin,  superticial  fascia,  occipitofrontal  mus- 
cles with  their  ap(»neiiroses,  and  sub-aponcun)tic  <'onnective  tissue. 

The  skin  is  secuixni  very  closely  to  the  occipito-f'ntntal  aponcunwis  by  an 
intermediate  cellulii-adipose  structui-o.  consisting  of  jtcrpendicular  and  oblique 
oonneclivo-tissue  fibres.  possesMing  but  little  elasticity  and  containing  small, 
sholdike  masses  of  fat.  Id  this  tissue  or  fascia  are  situated  many  sebaceoum 
glands,  and  in  it  nin  numerous  bl(M»d-voHscl9  and  nerves.  The  arteries  aiv  de- 
rived fi-om  the  temporal,  occipital,  auricular,  supra-orbital,  and  fn»ntal.  The 
nerves  are  from  the  fiiUi  and  seventh  pairs,  the  small  CK-cipital  from  the 
Buperficial  cervical  plexus,  and  the  gi-eat  occipital  fitmi  the  second  and  third 
cervical  ner\os.  The  occipito-frontal  muscles  underlying  the  superficial 
fascia  arc  iligastric  in  fonn.  having  fleshy  portions  in  tVont  and  behind,  with 
an  intermediate  tendon,  which  is  usually  called  the  aponeurosis.  This  struct- 
ure is  penetrated  by  vessels,  branches  of  those  already  described,  which  in 
this  way  reach  the  pericranium.  Between  the  aponeurosis  and  the  peri- 
cranium is  another  fascia,  consisting  of  delicate,  elastic  connective-tissue 
fibi*08,  entirely  free  from  all  fat,  and  usually  containing  much  serous  moisture. 
The  different  strata  of  the  tissues  of  the  scalp  are  shown  in  Fig.  300. 

Contusions. — L'outusions  of  the  scalp  are  quite  common  both  in  children 
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Itiainiinim»tii-  ri^w  uf  ihv  Uiy«rv  of  tho  iK'sIp  Biul  iiliull :  n,  thi* 
•kill;  b.  lh<>  <>rripitifrront*l  niimrlit  niitl  *|H>ii<>iiniai«;  r,  the  au- 
iwrnctal  futcla;  <  tlio  porlcniiihtia  ;  r,  lh«  aub-«|HiDeurotic  r»D- 
iiectlvptlMUe;/,  Iberrmntul  Itunf,  c»n»l§tl(ig  Mfan  iai^ronlKtiilKii 
extvroal  taUlo,  wlib  mii  iiitt>niuMll«u  poruiu  ordlpli^t.-  alrnctanL 


id  in  ailuUs.  A  vh'M  fallB  against  the  corner  6t  a  tablo  or  stool  or  upon 
the  rtoor.  an  adult  rocoivos  a  blow  with  a  bludgeon  or  'ia  thrown  tVoiu  a 
TchJrle  ajjainst  a  curbstone,  and  in  a  tew  seeondi*  a  ftwellin^  or  bump  mukea 
\tm  appearance.     This  swelling 

U  due  to  the  extravasation  of  kt-     'n-* 

blood  and  Merurn.  and  po88e8sos 

c<?rtain     pcruliariticH    of    form  ^^^^^  ^^^^^^ 

which   sen-e   to  distinj^iiinh    it     ^'  :=^=±^~^iL  ^^  * 

fmin  all  other  BwelliugH  in  the 
region.  It  b*  sharply  detined, 
terminating  abruptly  within 
m<Kli^nite  limits,  uud  not  inson- 
■iNy  blending  with,  or  fadinjj 
into,  the  surrounding  parts.  It 
ifl  ntsfi  depressed  in  the  rontro. 
snd  conveys,  to  one  not  familiar 
with  such  apiH^aranrcH.  the  idea 
of  a  dcpi'ession  in  the  skull.  If. 
mon'over.  a  tinger  be  forced 
firmly  against  the  bottom  of  this 
fttinkcn  spot,  an  inciwised  indentation  will  l»e  made,  which  would  not  be  con- 
sistent with  the  supposition  of  a  depressc<l  fi*acture.  The  explanation  of  such 
sppt!>aranceH  will  be  found  in  the  anatom3'  of  the  superficial  fascia.  The  force 
concentrated  on  a  |>oint  of  the  scalp  depresses  the  skin  and  displaces  the  fat, 
forcing  it  into  the  meshes  of  the  surrounding  connective  tissue  so  as  to  form 

compact  wall  on  all  sides,  the  skin  remaining  depressed,  from  the  absence 
"  elasticity  in  the  suhcutarn'ons  fa-^cia.  A  swelling,  technically  termed  cftput 
^wcfVrfiTnrMm,  is  fre<pU'ntly  sfen  in  the  scalp  of  new-born  children,  in  cnses 
where  the  labtjr  bus  Ih-'cm  tedious  and  the  nead  long  delayed  in  the  pelvis. 
These  are  sometimes  described  as  being  un<loi*neaih  the  aponcunwis :  and 
though  sucli  is  sometimes  the  case,  they  are  ottener  in  the  supei'ticial  faneia. 
The  blood  which  they  contain  d<HJH  not  coagulate,  but  remains  liquid.  These 
bbxtd-sweliings  sometimes  provoke  suppuration,  and  are  converted  into  ab- 
»ces*es.  When  ditfuMc  accumulations,  either  fd'  bltHMl  or  of  pun.  follow  injuries 
to  ihe  scalp,  they  are  iielow  the  aponeurosis,  and  therefore  can  readily  extend 
through  the  loi>se  suh-aponeurotic  fascia. 

Trkatment. — The  treatment  of  such  contusions  consists  in  the  apjdieo^ 
tioo  of  cold-water  compresses;  or,  if  the  swelling  is  disposed  to  linger,  of 
pledgets  wet  with  a  solution  of  muriate  of  ammonia,  alcohol,  or  tincture 
of  arnica.  Those  failing,  the  swelling  should  be  brushed  over  with  tincture 
of  iodine,  and  a  mo<ierate  amount  of  compression  applied.  No  (»perntive  in- 
terference is  allowable,  save  when  the  tissues  degenerate  into  an  abscess,  in 
which  event,  whether  in  the  superticial  fascia  or  beneath  the  aponeurosis,  it 
is  pi>oper  to  lay  it  onenbya  free  incision  and  afterwards  treat  it  antiseplically. 
In  every  case  which  I  have  seen  whei'e  the  tumor  had  been  thoughtlessly 
opened,  there  folltiwed  a  tedious  suppurating  sore.  In  one  instance,  a  blixxl- 
■welling  was  opened  by  the  medical  attendant,  and  in  detiance  of  all  treat- 
ment, refused  to  heal.  On  opening  it  freely,  a  small  lent,  which  had  been 
u»ed  to  keep  the  puncture  from  closing,  was  found  inside,  the  removal  of 
which  was  followed  by  a  euro. 

Wou/uJg. — Upon  wounds  of  the  scalp  may  partake  of  the  chanicter  of  in- 
cised, laceiiitea,  or  punctured  wounds,  though  generally  they  are  lacerated; 
when  not  extending  beb»sv  the  a|K}neurosis,  there  is  tittle  separation  of  the 
flftps.  but  when  below  this  the  detachment  may  be  great.  In  transverse 
wounds  over  the  forehead  the  retraction  is  greatest,  particularly  if  deep 
enough  to  divide  the  underlying  muscle.  A  brick  falls  fVom  a  sentTold  or 
batlding  upon  the  head,  the  edge  of  which  makes  a  lacerated  wound  ;  a 
carter  is  thrown  tV>m  his  wagon,  his  head  striking  against  the  curbing  of  the 
ftroot,  or  the  wheel  of  a  wagon  grazes  the  scalp:  if  in  any  of  these  0A6oa 
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tho  wound  extends  deeper  than  the  aponeun:>aia,  a  lar^  flap  may  bo  lorn 
away  (rom  the  poricnmium,  as  tlit»  I'otinoction  between  the  two  is  very  slight. 
Some  yeaiN  ago,  1  wa.s  called  to  see,  with  Dr.  Jones,  of  this  city,  tl»e  eji*e  of  a 
woman  who,  while  en^apod  in  the  manufacture  of  iimearoiii,  had  her  hair 
caught  in  a  revolving  shaft,  by  whioh  the  ontiiv  Ktulp  whs  torn  away  from 
the  craniun\.  Thtmi^h  accurately  replaced  and  sutiiivd,  it  failed  to  unite,  and 
was  followed  by  general  exfoliation  of  the  crutiial  bones,  after  which  the  head 
was  covered  by  an  extennive  cicatrix.  During  my  last  service  in  the  Ptrnn- 
Bylvania  llospital,  a  young  girl  was  brought  into  the  surgical  ward  Mho  had 
met  with  a  similar,  though  more  extensive,  injun',  and  in  a  similar  way.  Not 
only  was  the  eutire  scalp  torn  from  the  head.  l)ut  along  with  it  one  of  tho 
eai-s  and  a  portion  of  the  integunioiit  on  one  side  of  the  mee.  Alller  a  linger- 
ing illness  of  three  weeks,  the  |KX)r  suflerer  died,  worn  out  by  pain  and  sup- 
puration. 

A  curious  case  of  extensive  separation  of  tho  scalp  is  related  by  Dr.  Paul 
Eve.*  An  ignorant  midwife,  mistaking  the  proituding  scalp  of  a  fcptus  for 
the  bag  of  waters,  made  a  deep  gash  in  it  with  a  pair  of  scisson*.  The 
wound. extended  below  the  aponeurosis,  and  when  the  labor-pains  increased, 
the  liead  was  extruded  through  the  rent  in  the  .ncalp.  the  latter  being  everted 
and  tnrned  down  over  the  face  and  neck  very  much  as  one  woidd  j)ecl  tho 
akin  from  an  orunge. 

Treat.ment. — In  all  large  wounds  of  Ibi?  sealp  the  hair  should  be  cleanly 
shaved  for  a  short  distance  anjund  the  seat  of  injury.  All  foreign  matter, 
Buch  as  dirt,  or  particles  of  .sand  or  glass,  tihouhl  be  carefully  washed  away 
with  the  usual  bichhiride  solution  or  with  caHiolized  water,  or  extracted,  and 
the  hemorrhage  uireHted  In  wounds  of  this  region  the  bleeding  is  usually 
quite  profuse  Cor  a  nhorl  time,  but  rai'ely  bo  persistent  as  to  require  the  liga- 
ture, being  generally  c(mln)lled  by  a  wet  c(mi])re.'<H  and  roller.  When  over 
the  teni])le  or  occiput  or  behind  the  ear^  the  ligatuiv  will  sometimes  be  neces- 
Bary.  a.s  ihe  temponil.  ocr-ipitaL  and  posterior  auricular  arteries  are  quite  largo 
in  these  localities.  In  sl*»ughing  of  the  scalp,  tn)ui>lesome  hemorrhage  nu»y 
follow,  and  in  such  i-hscs  the  plan  of  Ilewett  should  be  adopte<l,  that  of  press- 
ing over  each  main  inink  until  the  lUie  at  fault  is  toimd,  and  then  controlling 
its  circulation,  either  by  a  com|>ress  and  rnlh-r.  or  by  tying.  It  is  more  dif 
fictdi  to  secure  vessels  in  the  sculp  than  elsewhere,  as  they  retract  within 
the  denne  unyielding  siructure.  It  is  always  pro|>er,  however  extensive  the 
detachuieni  id'  the  tlap  may  be,  to  replace  it  in  »'tu.  IiTegularities  or  ragged 
points  should  not  be  cut  away,  unless  haneing  by  a  sleiider  threjid  of  tissue. 
The  vascularity  of  the  scalp  is  so  gi*eat  that  the  vitalitv  will  be  retained  in 
(Vagments  which  have  but  a  verj'  limited  connection  with  the  flap.  Foreign 
mutters  being  removed,  (he  bleeding  anvsted.  and  the  parts  well  cleansed, 
the  closure  of  the  wouini  becomes  the  next  duty.  This  may  l>e  accouiplished 
by  adhesive  Ktrips.  by  sepnratitig  two  or  three  hairs  on  each  side  of  the  wound 
and  passing  thom  through  a  perforated  shot,  or  by  the  metallic  suture.  There 
is  a  ])opular  notion  that  sutures  should  not  be  introduced  iuto  tho  scalp,  under 
the  siipposilion  that  they  tend  to  excite  erysipelas.  I  believe  that  this  tear 
i«  without  fottndation.  ami  have,  therefore,  n*)  hesitation  in  advising  their  use 
when  deemed  necessary.  Where  there  is  any  loss  of  substance  it  will  be  im- 
proper to  attempt  ap|>oHition  by  making  tension.  The  structures,  being  with- 
out eliwticity,  will  not  tolerate  such  traction  ;  the  suture  will  quickly  cut  out, 
and  the  tension  may  provoke  an  inHamnuUory  attack.  The  usual  antiseptic 
dressings  should  be  placed  over  the  wound  and  kept  in  place  by  recurrent 
turns  of  the  carlmliKed  gauKe  iN>ller. 

Sti^ypuration  may  follow  contusions  and  wounds,  if  not  pntperly  dn^ssed. 
If  in  tho  superticini  fascia,  abscoshos  are  cireumscribed.  and  heal  kindly  aflor 
being  opened.  When  an  abscess  is  formed  in  the  sub-ap<»ueurotic  tissue,  it 
will  be  diffused,  and  should  be  opened  tVcely  at  a  dependent  point  and  drain- 
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4IIPB  Ctablinht'd.  Unices  early  reco^iiiKi'd  and  evacuated,  Hlon^hing  of  the 
•cal|»  i!*  likoly  to  follow;  iht*  pcricranitiin  will  become  detached,  and  not  only 
ta>.  but  the  duru  nuiter  may  be  similarly  lllo^>c^L*d  irom  ihe  inner  surliice  of  the 
cranium,  and  the  bone,  thus  depnved  of  Ub  vuMeulur  supply,  die.  In  all  casoa 
whcr**  the  scalp  i«*  extensively  eoparutod  troni  the  peneranium,  the  latter  ia 
prone  to  become  detached.  Persons  who  have  been  scjUped  by  the  ln<liana 
ot^Mi  itutfer  from  exfoliation  of  bone  fVoni  this  cause.  It  does  not  follow  that 
in  every  eaue  of  pericranial  Heparaliun  the  bone  will  die.     On  the  contrarj', 

have  seen  full  two  square  inches  of  the  frontal  bone  denuded  from  the 

Toots  of  a  burn,  and  fre*juently  a  1oh»  »urfaro  from  other  cjiu.^os,  and  yet 
'l^tnulai ion-tissue  covi^r  it  over,  fonn  a  now  periosteum,  and  eicatrixo  soundly. 
A  ^ori^oon  in  the  early  frontier  wai*a  with  the  Indians  recommended,  in  cased 
where  the  bone  becomes  uncovered  after  scalpiu'^.  to  drill  a  few  openings 
thniu^h  the  external  table  into  the  diploe,  in  order  to  invito  ^granulation 
from  ihe  latter.  I  had  occasion  once  to  pnicti.-^e  this  su^estion  on  a  lad  who 
ha<l  a  portion  of  one  of  tla^  parietal  bones  exposed  from  a  severe  injury  of 
lh«*  riead.  Little  red  points  made  their  appearance  ihrouirh  the  openinijs, 
but   the  ultimate  destiny  of  these  grauulatiouB,  and  their  intiuence  on  the 

:p«>;^<l  table,  were  rendereil  negative  by  the  sudden  death  of  the  patient 

lon  convulsions. 

Gunshot  wounds  of  (he  scafp. — These  are  made  by  spent  balls  or  by  balls  and 
frai^ments  of  shells  in  whion  the  impact,  is  at  an  angle  more  or  less  obtuse. 
The  miissile  may  cut  a  k''^^^"<^  through  the  scalp^  or  may  travel  between  it 
snd  the  bones.  It  is  nire  in  such  cases  for  rho  hones  to  escape  being  bruised. 
Sueb  wounds  are  lacerated,  and  when  produced  by  pieces  of  shell  are  attended 
frequently  with  loss  rd'  substance. 

TRK..A.TMEVT. — As  the  wound  is  pnibably  aseptic,  the  hair  should  be  removed 
fttmi  arotuid  it.  the  parts  well  washed  with  tlie  ordinary  bichloride  solution 
'and  drt-sscd  antiH*.»ptically,  and  the  ball  allowed  to  remain  until  itj^  track  is 
beaJed.  after  which  it  can  be  easily  cut  dow!i  upon  and  removed;  whereas, 

^if  the  wtmnd  weiv  prolied  and  incisions  made  for  extnicting  the  missile,  the 
track  would  Ik*  liable  to  liec»imt?  septic,  followed  by  suppuratitm. 
The  general  treatment  will  consist  in  rest,  attention  to  the  bowela,  and  a 
non^timulating  diet. 
,  OoMPLirATioNs. — The  complications  which  Hdlow  wounds  of  the  scalp,  from 
prhatGver  cause,  are  mon.^  impiirtant  than  the  simple  injury  done  to  tno  soft 
|M.rta.  Erysipolas,  neuraljria,  headache,  convulsions,  and  intracranial  suppu- 
ration constitute  the  most  common  of  these  sequels.  In  our  late  war,  wounds 
of  the  scalp  were  very  common.  Including  incised,  punctured,  and  lacer- 
ated, we  have  ivcoi*de<i  (iCl)  cases,  with  9  deaths  and  II  disabled.  Of  gunshot 
wounds,  there  were  77MM.  with  lii'l  <leath.s.  or  a  mortality  of  two  per  cent., 
m<»sfly  |>t>m  encephalitis.  In  the  Crimean  War.  Madeod  reeonid  03(>  eases, 
^K       with  S  dcuili"*. — a  mortality  oi'  one  percent. 

^P  Er^$ifhUu  nmy  aiiac-k  the  scalp  either  fi*om  atmospheric  conditions  orcon- 

^^  Htitutional  impairment.  Though  frequently  encountering  Ihe  disease  in  the 
hciid  and  faro  in  the  idiopathic  fonn.  I  rarely  meet  it  as  a  ntsidt  of  liiiuma- 
iJniii.  It  may  be  contim-d  to  the  .**km.  or  it  may  involve  the  connective  liasue 
und^T  the  ai>oiieurosis.  This  last  variety  is  attended  with  great  danger.  The 
itr^l■;LM^  begnis  with  a  slight  swelling  and  redness  at  the  border  of  the  wound, 

Ihpn-wils  over  the  heail,  and  may  extend  to  the  face.  If  the  8nb-a[>fmeuri>tic 
ctfllular  ti-isue  participates  in  the  disease,  the  scalp  becomes  puffV  and  (Ede- 
matous, assumes  a  dunky-rod  color.  an<i  is  attentle<l  with  great  swelling.  The 
ht^d  appears  almost  (biuble  its  si/.e,  and.  should  the  disease  extend  to  the  faee, 
the  eyelids  become  swollen,  and  also  the  nose  and  lips,  producing  such  a  com- 
plete change  in  the  expivssion  and  appearance  of  the  face  that  it  is  often 
imtKK«Aible  to  rt;cognize  the  features,  however  familiar  the^*  may  have  been 
betorv.  The  disease  is  attended  with  well-marked  constitutioiuil  disturbance, 
oflen  inaugurated  with  a  chill,  headache,  loss  of  appetite,  coated  tongue,  i>e- 
qucnt  pulse,  and  delirium.  • 
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The  trratment  muBt  bo  regulated  by  tho  form  of  ihc  disoase,  and  the  habits 
and  C!t)nHlilutioi»  of  the  luitioiit.  If  confined  Ut  tlio  skin,  in  which  ease  there 
will  lie  rudneHft  ami  puttiness  but  not  riiiifh  Hwt*llin^.  tliL-  hair  Bbould  \w  n*- 
moved  and  rho  parts  oovorcd  with  K-ail-wiiicr  and  lainiiiiium,  or  iodine  mav  be 
painted  on  tho  Hkin  ihiirklvi  Jnut  beyond  tho  lirniti^  of  tho  disease,  in  ho|>eH  of 
arresting  its  extension,  '/"he  use  of  a  mixture  of  tinelui'e  of  chloride  of  iron 
and  quinine,  applied  with  a  brui*h  nver  tlio  affected  surface,  has  been  strongly 
recommended  by  Crarretson.  I  am  still  undecided  as  to'  the  value  of  local 
applicarions,  and,  while  it  is  quite  pnjper  to  resort  to  such  in  oi-der  to  pre- 
eerve  the  morale  of  the  patient,  I  doubt  very  much  if  they  exei-cise  any 
ounitive  intluence  o\'er-  ifie  iullnmmalory  action.  Shoulti  the  d»*ep  siriictur*^ 
be  invaded,  and  the  palieni  siitior  fnuu  st-vero  iioadache,  it  will  be  pntiKT.  in 
an  individual  ponsessed  of  a  stronij;,  vigorous  constitution,  with  a  full  and  re- 
sistiui;  pulse,  to  ivsort  to  jujcuoral  blood-lotting,  carefully  watching  tho  ertcct. 
As  soon  as  the  pain  iu  the  head  is  relieved  and  the  pulse  reduced  in  force  and 
frequency,  the  flow  sh<niM  be  8to]>j)ed.  H\  on  the  t)thcr  hand,  the  (mticnl  is 
weak, of  a  feeble  con.slitution,  or  of  intemperate  habits,  the  lancet  will  do  harm, 
and  should  never  be  used.  In  such  cases  our  attention  must  be  ^iven.  mainly, 
to  the  pupiKtrt  of  tho  body,  administering^  freely  beef  essence,  plain  milk,  and 
milk-puncn,  with  tincture  of  chloride  of  iron  and  quinia  :  if  the  [»atient  be- 
comes  very  roalless,  ijpium  may  bo  pven  with  advanta»(e.  The  tendency  to 
abscess  must  be  kept  jirominently  in  view.  To  avoid  purulent  collections, 
the  wound  should  Ite  laid  o])on  ;  and  if  tho  tension  becomee  ^i*eat,  a  few  freo 
incisions  from  one  to  two  inches  iik  length  must  be  made,  so  planned  as  to 
avoid  any  of  tho  lar^e  vessels  of  the  sealp.  After  these  precautions  havo 
boon  observed,  a  tepi<i  laudatuim  antl  lead-water  dressing  should  be  ap]>lied 
over  the  parts.  Not  every  case  denuuids  incisifms,  nor  should  they  be  made 
unless  we  havo  good  ix^as(»n  to  believe  that  suppui-alion  is  imminent. 

yetirafgiii  and  epitep.^i/  are  ni»t  uncommon  sequences  of  scai|»-wound8.  The 
cicatrix  in  stich  diseases  will  be  found  1(>  be  supersensitive,  and  the  proper 
trt*atment  is  the  excision  of  the  ■■^cnr.  lliKit^e  met  with  a  rase  of  epilofwy 
from  this  cause,  which  was  permanently  cured  by  cutting  out  tho  sensitive 
cicatrix.     Dr.  Moar^)}  t>f  this  city,  curod  a  case  by  a  similar  o]>eration. 


Injuries  of  the  Bones  of  the  Craniom. 

The  Imuios  way  be  ion1use<i  or  broken. 

Contaaiona  are  jiroduced  in  a  variety  of  ways,  as  by  balls  which  have  not 
Butficiont  momentum  to  penetrate  the  substance  of  the  btmo,  or  by  brickbats. 
stones,  or  bludgeons.  Cases  of  severe  contusion  aix?  fi-equently  assix-ialed 
with  an  open  wouud  of  the  scalp,  and  sometimes  with  fracture  of  the  skull, 
as  well  as  damage  to  the  cranial  contents.  If  the  pericranium  is  bruised,  it 
may  result  in  its  separation  and  in  a  slight  exfoliation  of  bone  from  the  external 
plate.  If  tho  violence  reaches  to  the  diploo,  disturbing  the  blood-vessel  sys- 
tem of  that  stnicture,  which  I  reganl  as  the  source  of  nutrition  to  the  entire 
bone,  it  is  liable  to  bo  followe<l  by  inibinimation  of  one  or  both  tables.  When 
intlammation,  either  acute  or  chronic,  commences  in  the  diploe,  it  shrmld  In? 
regarded  as  a  dangerous  occurrence,  as  the  disease  tends  to  transcend  the 
limits  of  tho  bone  and  to  separate  the  pencninium  from  tho  external  and 
tho  dura  mator  (Vmn  the  inner  table.  The  se])aration  of  the  bone  from  its 
outer  and  inner  ]»orlosteal  membranos.  as  well  as  its  tinal  death,  is  due  to 
the  inrtammatory'  transudation  so  compn>s8ing  the  vessels  as  i<»  cut  off  or 
embari*ass  the  necessary  supply  of  blood.  Nor  docs  tho  danger  end  hero: 
an  abscess  under  tho  duni  mater  will  otTtcn  provoke  inflammation  and  suppu- 
ration in  tho  other  membranes  of  tho  brain,  and  in  tho  bniin  itself  There  is 
also  here,  as  iu  disoaso  of  the  c^mcellati'd  tissue  of  other  bones,  a  liability  to 
blood-infectitm  or  pya'inia.  fVr>m  the  introduction  of  purulent  matter  irito  the 
largo  voiuH  whieh  exist  in  the  diploic  stmcturo.  Otner  changes  than  those 
^uumerated  nuiy  follow  cranial  contusion. 
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1.  Exostosis. — Ad  inflnmniatory  depoait  from  thereiwc'lsof  the  pericranium 
ift  <%i)motimes,  through  thu  depomtion  uf'linie  huIIh,  converted  into  an  exoBlosia 
or  hifuy  tnnior. 

2.  Hyprrfrophy. — Sh(»rtly  after  a  roiitu^ion.  ihickiMiiti^  nmy  comineaoe  and 
[lend  over  much  of  the  HiipeHor  part  of  ihu  skull.     I  liad  in  my  jioHseHnion, 

until  within  a  Khort  |K*riod.  the  Nkull  of  an  individual  who  had  hnvu  stnick 
an  the  hat^k  of  the  head  by  a  Hhin^-rth(tl.  A  year  or  nioiv  alU*r  the  receipt 
of  the  injurj',  thou^^h  a  married  man.  he  became  addicted  to  masturbation. 
The  irritation  of  the  sexual  organn  became  ho  great  that  he  had  to  be  placed 
under  restrainl,  ha\nnff  hjst  every  iuKtinot  of  decency.  He  finally  died 
in  the  Philadelphia  Almshouse,  but  from  vvhat  cause  I  could  not  ascertain, 
l^n  exarainini;  the  skull,  the  traces  ol*  the  old  contusion  were  quite  visible 
below  and  to  the  ri^hl  of  the  protube!*auce  td'  the  occipital  bone,  with  marked 
increase  in  the  thicknerts*  of  its  internal  table.  The  cause  of  his  perverted 
and  uneonlrollable  habits)  was  doubtleas  cerebellar  irritation  from  thia  hy- 
poripophy. 

3.  Atrophy. — S<mielimeH.  after  a  severe  blow  upon  the  skull,  a  chan^rL*  takes 
place  in  tne  nutritioti  of  the  dan>aged  part,  by  which  it  Is  much  diminished 
in  thickness.  Thin  chnn^^  18  ettected  W  interstitial  absorption,  similar  to 
that  which  occasionally  atfects  the  neck  of  ihe  ft*mur  after  fulls  njum  the 
tnx'hnnter. 

Both  hyiierlrt:»phy  and  atrophy  of  the  crauial  bones  have  their  counterpart** 
in   those  changes  tollowint^  contusions  of  the  soft  tissues.     A  bruise  about 
joint  IS  often  «uc<'efde<i  by  a  penuanent  thickening  of  its  structure,  aad 
blow  over  the  shoulder  rt^sults  in  wasting  of  the  deltttid  muscle. 

4.  Caries  and  nrrrosis. — I'ontnsions  may  end  in  caries  or  necrosis,  affect- 
ing one  or  both  laldes  of  a  single  bone,  or  extending  over  the  entire  vault. 
The  wis4»  of  Saviard.  ivlated  in  the  "  Records  of  Obstetrical  Surgery"  for 
176:?.  i(*  the  most  remarkable  instance  of  cranial  necrosis,  the  entire  calvaria 
having  been  lost  alter  a  contusion  of  the  head.  Ii  has  been  thought  that 
Buch  extensiv*.'  destruction  of  the  bones  of  the  cranium  must  be  due  to  some 
predisposing  constitutional  state,  such  as  syphilis.  This  may  in  some  in- 
stances be  true  :  but  I  have  seen  a  number  of  very  extensive  exfoliations  of 
the  exteriml  tabic,  and  in  one  instance  of  the  vmter  table  of  the  entire  cal- 
varia. where  no  such  pre-<»xisting  condition  ciiuld  be  reasfmnbly  inferred. 

Sifmptont^  of  lujiommation  in  the  cranial  htmt's. — It  is  not  pr«>l»aUle  that  any 
svmpt<»ms  indicative  of  the  disease  will  be  recognized  until  some  lime  atter 
llii*  injurj'  has  been  received.  Indeed,  a  patient  may,  after  an  accident  to 
the  head,  be  able  to  follow  his  occupation,  with  i>erhaps  no  other  discomfort 
than  a  dull  th(mgh  constant  headache.  After  two  or  more  weeks  this  pain 
will  increase  in  severity,  the  circulation  become  accelemted,  and  the  patient 
complain  id'  slight  vertigo,  some  muscular  (eebienesK.  or  |»erhapK  rigidity  of 
the  mu'iclert  in  the  back  of  the  neck.  These  symptoms  will  be  folfowed  by 
wakefulness,  or  by  a  ti-^mbled,  brvtken  sleep,  twitchings  of  the  muscles,  convul- 
sions (Sometimes  of  an  epileptiform  cluinicter).  pnnilysis,  stupor,  and  death. 
A  lad,  twelve  years  old,  under  my  care  in  the  Pennsylvania  Hospital,  wajs 
admitted  tor  a  (vevere  contusion  of  the  head.  A  p4irtion  td'the  external  table 
of  the  tVoniai  bono  became  necivised.  He  suftered  no  pain  nor  any  constitu- 
tional disturbance  whatever.  At  the  end  of  six  weeks,  wnthout  any  premon- 
itory symptoms,  he  fell  down  in  a  convulsion  and  expired.  In  this  case  the 
diiusasv  id'  the  bone  had  excited  inflammation  of  the  arachnoid,  which  was 
followed  by  a  collection  of  pus  over  the  tentorium.  When  suppunilitm  takes 
place  in  the  diploe,  or  pyiemia  follows  the  disoane.  it  is  announced  by  rigoi-s, 
elevation  td'  tempcratuiv.  and  sweatings.  When  suppuration  exists  between 
the  inner  table  of  the  skull  and  the  dura  mater,  its  pn'sence  is  said  to  be 
indicattMJ  by  the  existence  of  what  Percival  Pott  called  a  " puffy  tumof  in 
the  scalp,  over  the  seat  of  abscess.  This  sign  is  not  always  met  with  in  intra- 
cranial snp|»uratinn.  and  may  exist  when  the  latter  is  not  present,  as.  for 
example,  just  before  the  se])an4tion  of  the  pericranium  which  follows  a  bi*uide, 
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or  where  a  Herous  etfusion  ur  pus  exists  beueath  its  Htnieture,  and  in  iaflam- 
niaMon  oV  the  iliploe  or  in  ortieomyulitis.  Indood,  little  value  is  attai-hfd  lo 
thii*  MWL'llin;;  a.**  pathognomonic  of  iuii*rnal  ahsci'^^et.  The  nioct  char»cteri»tic 
signs  (if  Hni'h  snppiinitinn  ar«  headaclif,  rigors,  fever,  <^oma.  and  honiiplegia. 

TitEATMENT. — InHuninmtion  onco  estahlisbed  in  the  walls  of  the  cranium  is 
a  very  unnumageable  disease.  If  limited  to  iho  external  talde.  exfoliation  will 
follow  in  due  lime.  The  dead  hone  shnuld  he  removed  as  si>on  as  it  is  discov* 
ered  to  he  movable,  and  not  before,  and.  until  (his  takes  place,  the  ease  may 
be  loft  with  great  proprioly  to  natui*ul  jirope>ses.  When  the  diploic  structun* 
19  inflamed,  tbougli  ue  cannot  arrest  its  progress  or  secui-e  i^eaolulion.  we 
nuiy  limit  or  pi*evj„'nt  iuti'aci'anial  disease,  and  for  this  purpose  the  bead  should 
be  cleanly  shaved,  the  patient  moileralely  purge<J.  blood  liK-ally  abstracted, 
(■old  applied,  small  doses  of  a  mercurial  aumiuistered,  and  absolute  rest  iu 
the  recumbent  position  enforced. 

The  sequels  of  bone  contusion  should  command  the  greatest  attention.  If 
the  bruise  is  superticiat,  producing  a  plastic  subpericnmial  transudation,  an 
exostosis  mny  f«>llow.  It  is  oidy  when  this  outgrowth  steadily  increases  in 
size  that  any  operative  interference  is  admissible.  I  have  frequently  seen 
such  tumors  alter  a  short  time  ccasu  to  grow,  an<l  remain  entirely  quiescent. 
If  this  rcHult  should  not  be  reiilized  aller  three  or  four  months,  the  mass 
should  be  ivnim'ed  by  bone-forceps,  chisel,  or  saw. 

For  hypertrophy  or  at ro]>hy  we  have  no  remedies,  except  when  they  are  due 
to  a  coustitutionui  taint,  which  will  be  considered  elseM-nere. 

Intracranial  abucea^  may  tbilow  vanous  injuries  of  the  skull,  as  contusions, 
fractures,  or  wounds,  or  may  result  from  meningitis  or  cert^britis.  The  pus 
may  form  between  the  diiru  mater  and  the  internal  table  of  the  cranium,  in 
the  iTiemhranes,  or  in  the  suhstimee  of  the  brain. 

Abscess  following  acute  inflammatory  conditions  of  the  meninges  or 
traumatic  violence  to  the  skull  rarely  apj)ear  earlier  than  the  second  week. 
usually  at\er  the  third  or  fourth  week.  The  accumulation  is  generally  cir- 
cumscribed, but  occasionally  is  diffused,  and  may  dissect  its  way  to  the  sur- 
face when  cerebral  or  oj>on  into  a  ventricle.  The  sides  of  the  abscess-cavity, 
when  circuujscribed,  are  somewhat  irregular,  lined  with  thickened  neuroglia. 
and  surrounded  by  a  ring  of  inflammatory  softening.  There  are  no  symp- 
toms which  enable  the  surgeon  lo  diagnose  intracranial  abscess  with  cer- 
tainty. The  most  common  oheuoniena  are  pain,  local  at  tiivt.  afterwanls 
more  ilitl'used,  rigors,  shtw  pulse,  wakefulness,  nausea,  jwwsibly  with  vomiting, 
and  mental  hebetude,  culminating  in  profound  stupor;  occasionally  there  aro 
ct>nvulsi)Mis,  mui^cular  twitching,  anti  monoplegia  or  hemiplegia.  Barker 
ami  Kancivde  call  attention  to  subnonnal  Tomperaluro  iu  these  cases. 

Treatment. — As  intracranial  abscess,  if  allowed  to  progress  without  inter- 
ference, invariably  terminates  fatally,  a  question  of  iki  small  interest  arises 
in  this  connection  as  lo  the  use  of  the  trephine.  .Shall  a  way  be  opened  for 
the  escape  oi'  pus?  Pott  performed  the  o[>eration  in  eight  cases,  witJi  five 
successes.  Dupuytron,  in  one  instance,  opened  an  abscess  successtXilly 
which  was  beueath  the  membranes,  otie  inch  deep,  in  the  substance  of  the 
brain;  (iuihrie,  one  in  the  arachnoid,  which  was  circumscribed;  and  Roux, 
as  recorded  by  Ilewelt,  one  ])rv>bably  in  the  brain.  Noyes.*  of  New  York. 
emptied  a  collection  of  pus  beneath  the  dunk  mater,  under  circunistancea 
not  unlike  those  of  Iloux's  case,  the  suppuration  having  tbilowed  a  dis- 
oaned  bone  in  which  a  sinus  existed.  The  cU»sure  of  this  sinus,  in  Xoyes's 
case,  was  folIowe<l  by  epileptic  convulsiotiH,  which  were  due  to  brain- 
pressure  from  the  acciminlation  (d'  pus.  and  f»ir  which  the  trephine  wa* 
used.  The  epilepsy  was  not  cured,  though  relieved.  This  patient  died, 
three  veaiN  after.  fiN»m  cerebriiis.  .lones  and  Chituiult.t  of  Hichmond.  Ken- 
tucky, trephined  the  skull  and  evacuated  an  abscess,  with  blood,  under  the 
dura  mater,  forty-two  days  after  a  fracture.    The  patient  made  a  good  re- 


*  Hainiltou'f  Surx«r7,  p«|^  &33. 
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corery.  Of  eleven  castas  of  trephinintr  for  cerebral  abHcoBs,  cullerted  by 
Pn)f.  S.  W.  (Tn>sH  from  ruiliiarv  riTor*!**.  five  recovered.  Detmold*  oven 
CArried  hi*  puncluru  inln  the  luiciul  ventricle,  t^j  reach  a  eulleetioii  oC  nu8. 
Thi'  (uilii'ul  did  iiul  survive  tbe  operniiuri.  Nam-rede  trejiliincd  u  patient 
who  zit  ihf  tinu*  of  ihc  operation  war^  apparently  moribund,  but  who.  utYer 
itieiAion  into  thi*  brain  and  the  diHcharire  of  one  or  two  tluiduiiiiceH  of 
pus,  rovived  and  lived  nntil  the  sixth  day.  Ih:  O.  W.  Maher  trephined  a 
tcmaW  child,  tour  and  a  half  ye:u*T*  old,  for  abseesH  of  the  i.truin  following 
coninound  I'raeinre  of  the  .skull,  and  situated  in  the  ri^ht  fmntal  lobe.  The 
chibl  made  a  ^uod  i-ecovery.  Weir  performed  a  similar  opemtion.  and  cvac- 
unted  two  draehmsof  pus.     The  abMce^s  follovveil  an  injury  to  the  bead  ro- 


ceivo^i  .six  years  nreviously.  Vim  Berginann  gives  an  intereHtiu;^  ea«e  of  shot 
injurj'  of  the  (*kull,  foll*i\vc<J  several  mouths  atterwaixirt  by  Huppunition.  The 
cxirtK'neo  of  parenin  of  the  nuiseles  on  the  lelV  siile  of  the  face  led  to  the 
liaj^mmiH  of  au  abneesi*  situate<l  in  the  lower  part  of  tbe  tissure  of  RoIhimIo. 
Jthoui^h  the  pus  wan  not  di?^L*overed  ai  tho  (itue  of  the  operation,  yet  nhortly 
•florwards  it  found  iiK  way  to  the  Hurfaeo  and  wa«  disL-har^ed.  The  cafto 
proved  fatal,  other  abscesjK'S  having  formed. 

\Vilson  ivports  ii  eiuse  of  abHeess  tif  the  brain  in  a  b(»y  eleven  years  cd' 
m^.  the  result  id'  iiijwry.  The  trephine  was  applied  to  the  skull  iit  a  point 
iudieated  by  the  HyniptomH.  and  three  ounces  of  pus  wore  disehiir^ed .  tlie 
fitttietit  recovered.  Seblede  and  Tuekerdirod  furnish  a  ease  of  cerebral  ab- 
0CM0  f(>lh'win;x  MUjipurative  dii^eaHe  of  the  middle  ear  which  wan  operated 
on  «ne«'i'8sfullv.  Maeewen,  of  GIa,sij^>w,  oj»eraled  on  a  similar  case  i>f  core- 
bml  abscens  ine  result  of  di«ease  of  iho  middle  car:  the  paiieni,  I  believe, 
rei'overcd.  Gowoi*s  and  Barker  alno  report  a  case  of  abi^eeiis  (d'  the  brain 
front  a  nimilar  cause,  cured  by  trephiuiii;.r.     The  etuus  of  the  distiTi(>;uiHhed 

■Senator  Couklinij.  if  reports  are  correct,  wa8  one  of  cerebral  abscess  duo 

di^euHe  of  the  middle  ear:  the  abscoMH  wati  lot^ated  and  emptied  by  Dr. 
Sftada.    The  ca**e  tertninatcd  fatally. 

There  are  several  ditKculties  which  environ  this  subject.  First.  Even 
wbero  the  aymptoms  following  a  contusion  of  the  head,  such  as  rigors,  de- 
lirium, dtuj^or,  and  homijdet^ia,  indicate  the  existence  of  suppuration,  it^t 
exact  lo^-'ulity  is  a  matter  of  threat  uncertainty.  It  may,  as  ptwiously  stated, 
be  below  the  dura  tuater,  below  all  the  nu-mfiranes  of  the  brain,  in  the  bruin 
tiaelf.  or  remote  from  the  scat  of  crnnial  injury.  Urdmes  and  Bell  each 
opened  the  cranium  in  a  ease  where  the  symptoms  of  cerebral  ])ressure  were 
Well  marked,  but  no  pus  was  found.  In  the  case  which  I  have  given  of  the 
boy  dying  of  nbscess,  in  the  Pennsylvania  Ilospilab  following  injuiy  of  tbe 
iWiDtal  bitnc.  the  pus  was  situated  on  the  tentorium.  St^rond.  The  suimura- 
tioo  i*»  often  diti'oscd,  the  ntsultof  an  equally  wide-spread  meningitis.  Third. 
TliB  ft^inptoms  on  which  the  operation  iH  ba^ed  are  olten  duo  to  pyromia.  in 
wbich  ihe  general  syHtem  is  nopelessly  involved.  absce*ises  existing  in  the 
lungs,  liver,  sinuses  of  the  brain,  and  other  parts  4>f  ihe  InKly.  Hewett 
^ve*  eight  cases  of  trephining  for  abscess  at  St.  George's  Hospital,  all  of 
whieh  prove*!  fatal  from  pya?mic  and  structural  changes  of  ditlerent  kinds 
in  and  below  the  arachnoid.  In  one  case,  in  which  1  punctured  the  |»n.>truding 
dura  ma(<u*  uud  gave  exit  to  the  aeeumidatiou.  the  patient  subsequently  died 
ftiim  pya'iuiu. 

It  wilt  be  fouml  that  the  succosHAd  chmor  of  trephining  for  abAcoHs  have 
been,  for  the  most  part,  those  where  the  pus  was  beneath  the  bono  and  ex- 
lemal  to  the  dura  muter,  or  where  either  a  fracture  <u*  a  sinus  led  to  the  exact 
locality,  or  where  the  pus  was  circumscribed.  Of  the  seventeen  cases  men- 
tlonc«l  by  Hohnen  which  were  left  without  operatii>n  at  Hi.  (xoorge's  ilospitul, 
all  died.  With  such  an  alternative,  therefore,  I  shall  always  fee!  it  my  duty, 
where  there  aro  good  grounds  for  believing  in  the  existence  of  supnuration 
and  with  a  reasonable  conviction  as  to  its  locality,  to  open  the  skull  and 


*  Aineriaui  Jouni&l  of  th«  Mvdioal  SoiaooM. 
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give  iij  my  putioni  the  only  chance,  despomte  as  it  nmy  be,  which  remaii  _ 
lor  his  rescue.  The  iin>>»l  favorable  cases  for  operation  are  tfiose  in  which 
paralvHis  of  a  single  nuiscU*  or  group  of  muscles  exiwls,  as  it  indioatcs  a 
circumscribed  collection;  though  in  a  case  n-corded  )>y  (tuthrie  in  which 
paRilyniH  was  prcHent,  no  cnlleclion  wan  found  on  opening  the  skull.  The 
existence  of  pyaemia  ts  (k-tndedty  unfavonihlc  tn  an  ojteration,  as,  even 
should  wo  be  fortunate  enougli  to  reach  the  colleelion  of  pus.  iu  evacuation 
would  not  correct  (he  eoiitttitulional  inieetion.  Ol'  lourteen  cases  of  formal 
operations  for  cerebral  abscofs,  ten  recovered  and  f'*ur  died. 

As  to  the  proper  place  in  which  to  ap]dy  the  trephine,  the  jiidgniout  of  the 
surgeon  must  determine  the  position,  af u'r  a  careful  and  comprouensiv©  con- 
sideration of  the  case  based  on  the  symptomn  pres<'nt  and  on  the  cerebral  to- 
pograpby.  Should  the  "  ))utfv  tumor"  of  l*o(t  be  prv^ent.  it  must  ni»t  be  under- 
estimated, and  tlio  incision,  if  the  cerebral  sym]it(»mH  do  not  contra-indicate, 
should  be  made  directly  through  tliis  swelling,  to  the  bone.  Where  the  scalp 
is  dotuihed  and  can  bo  raised  up  from  the  outer  table,  the  trephine  should  be 
applied  at  that  poinl.  and  if.  underneath,  the  l>one  is  of  a  dull-gray  color,  the 
iudieatioas  ai'e  still  ntore  detirdte.  When  the  diploe  is  reached,  shnuld  |iua 
make  its  api>enrnnce,  it  is  deemed  an  unfavonible  sign,  as  the  case  is  pi'oba- 
bly  one  of  pya*niia,  whatever  else  nniy  exist.  After  the  ring  of  bone  in  ex- 
cised, should  no  pus  be  found  external  to  the  dura  mater.  tl»e  latter  should 
be  carefully  examined,  in  order  to  ascertain  whether  a  purulent  collection 
exists  beneath.  This  will  be  indicated  by  a  tendency  in  the  dura  rnator  to 
rise  up  or  protrude  into  the  operdng  made  in  the  bone  ;  and  if  :*uch  be  the 
case,  the  membranes  should  bo  punctured  with  a  sharp-pointed  bistoury. 
If  no  pus  i^  encountered  in  this  [)ositioi\,  and  yet  there  is  reaj-on  to  believe 
that  ii  is  in  the  braiti-substancc,  what  coni*se  is  next  indicated?  Shall  an 
opening  be  made  into  the  brain  at  a  venture,  or  shall  the  surgeon  be  content 
to  wait  for  instructions  by  (he  future  progress  of  the  ease?  There  arc 
reasons  ior  both  coui*ses.  Houx*  once  trephined  for  ab^scess,  atid.  not  finding 
any  coUoeticm  aft«r  opening  tbr  membranes.  prtK-eeded  no  further.  The 
patient  died,  after  which  an  abscess  was  found  almost  at  the  surface  of  the 
hrain.  Petit  trephined  a  child,  ul'ter  u  i-ornpound  IWtcture.  without  tibtuining 
an}'  pus  and  without  any  alteration  of  the  urgent  symptoms,  though  some 
bkKKly  serum  escaped.  Two  days  atYer,  an  abscess  found  its  way  s|M)ntane- 
ouflly  to  the  opening  and  discharged,  after  which  the  hoy  recovered.  In 
a  very  remarkable  case,*  in  which  a  kniteddade  was  driven  through  and 
hndien  off  in  the  skull,  and  had  renminetl  sevenil  years  without  causing  any 
unusual  symptoms,  but  finally  gave  trouble,  Dupuytren  trephined  the  head, 
removing  the  foreign  body,  and  alterwards  cut  into  the  brain,  emptying  a 
large  etdleciion  of  nmttor.  and  thereby  saving  the  life  of  his  patient.  We 
need  not  eiT  in  either  direction  in  coses  of  such  obBCurity.  Tlie  oxidonng- 
or  the  aspirating  needle  should  be  introduced  into  any  suR)»icious  locality, 
and  if  the  instrument  discloses  a  purulent  collection,  the  bistoury  must  open 
the  way  for  its  escape;  if  not.  all  incisions  are  rash  and  unsurgical.  When  a 
cerebnil  absce^*s  is  opened,  the  cavity  should  he  washed  out  with  a  s*dution 
of  the  bichloride  of  mercun'  (one  to  two  thousand),  a  drainage-tube  intro- 
duced, and  lht»  antiseptic  cftx'ssing  applied.  The  scalji  tlap,  under  the  cir- 
cumstances, shotdd  not  be  stitcht'd.  hut  should  simply  be  alh»wed  to  n.'st 
without  restraint  in  position,  or  an  oval  piece  may  be  removed  from  the  mos^ 
depctulenl  part  t»f  itft  bordi'r  for  accomuKHlating  the  drain. 

If  the  o]>erator,  with  all  the  pretrautions  that  have  biHjn  enumerated,  ft 
to  tind  the  abscess,  what  next?  Unless  some  new  development  shall  have 
occurred,  rendering  a  second  perforation  niort*  promising  than  the  tii-st,  there 
is  no  indication  for  its  repetition.  There  can  be  no  justiti<'ation  for  boring 
holes  an>und  the  entire  head  or  at  seveiTil  ditTerent  points  (as  one  would 
prospect  for  oil),  after  ihe  recommendation  of  Heister  and  Henjamin  Bell. 


*  Arablrei  06a6imlflt,  rol*  anW.  pagv  81. 


FRACTURES  OF  THE  SKVLL. 


331 


Fractures  of  the  SkaU.  ANATtiMicAt  Considerationb. — Th<>  mechanism 
of  the  bcuti.  wlion  |a'(jpt«rly  uuJcrelood.  will  ox]ilaiii  vury  KatiHfaoUjHIy  Iho 
etrc<^t«  ot'i'Xtcmul  violence.  Its  Bphoric-al  form  nein-et*  not  only  ti»  decoinpoeo 
forc<»!*  vrhcn  appliod  to  its  surt'uco.  their  vibniiionH  radiating  in  all  diroetious 
fT^>m  the  point  of  contact,  but  alno,  hy  oonduetiiit^  thc'so  vihnitiium  to  Iho 
base,  ofton  dutermines  t'mcturus  in  iliis  localitv.  Tho  siruclun*  of  iho  bones, 
ooDsisting  of  two  tableti  of  ditfeixutt  dogruoH  ol  deuhity,  with  an  intei-tnodiate 
•Dongy  or  diploic  tiKsue,  explainn  nueh  facts  aa  tho  folhtwing:  tho  external 

ite  may  be  broken  without  injury  to  the  internal;  the  internal  may  bo 
»d  without  fracture  of  the  external ;  Iheiv  nmy  bo  fnicturc  of  the  ox- 
temat  table,  with  deproMHiou.  without  eucroacUing  upon  the  bi*uiu,  tho  bone 
beitii;  driven  into  tlie  iliploic  structure. 

When  the  calvnria  is  nmioved,  thi'ee  diHtinct  fonsa^  are  seen  occupying  tho 
inner  nurface  i>f  the  bafto.  the  |M)8terior  one  called  the  cerebellar  fossa,  and 
the  anterior  two  the  cerebral  fossie.  These  rise,  as  wo  advance  from  bt^hind 
forwai-ds.  in  planet*  or  terraceej,  one  above  the  level  of  the  other,  Notwith- 
etAnding  the  great  expanse  of  bono  forming  the  superior  portion  or  vault  of 
the  cranium,  it  is  contacted  at  its  base  into  thrt-o  conipamtively  very  narrow 
caviticA.  The  orbital  jilatesof  ihe  frontal  bone  form  the  floor  of  the  anterior 
foMsu.  the  ])eln)us  parts  of  the  tempond  bones  sepamte  tho  middle  from  the 
IXJSteriur,  and  the  basilar  process  of  the  occipital  bone  fonns  not  only  a 
ptjrtion  of  the  posterior  but  rests  against  botn  t.he  body  of  tho  sphenoid 
and  the  margins  kA'  the  j)etron9  portions  of  tho  temporal  bones.  It  also  conBtl- 
tutcK  tho  bony  roof  of  the  pharynx  :  honco  the  homoiThage  into  the  thiv>at 
when  it  is  broken.  The  petr«)u.H  parts  of  the  temporal  bones  htdgc  tho  orgtum 
of  hearing,  which  explains  the  blooding  from  the  ears  and  the  oozing  of  the 
ccrt^bro-spinal  fluid  when  these  bones  are  fructurxid.  It  follows  from  these 
anatomical  peculiarities  that  there  are  three  basal  foci,  t^>wanis  which  all 
violent  forces  conrentmle.  It  is  also  true  that  such  forces  lake  the  shortest 
or  mo*t  direct  route  to  tho  base. 

In  applying  physical  laws  to  the  mechanism  of  the  skull,  we  have  the 
explanatirm  of  the  fad  that  a  blow  over  the  (Vontal  region,  should  it  be 
fnrcjble  enough  to  reach  the  base,  will  tracturo  the  orbital  plate,  or  plates,  of 
the  Ihtut44l  bone  which  form  the  floor  of  tho  anterior  cerebral  fossa.  By  the 
iame  law.  a  force  applied  upon  tho  vertex  will  roach  the  middle  fossa.  an<l  as 
the  petrous  parts  of  the  temporal  bone  are  the  foci  of  this  regi<m.  one  or  the 
other  of  these  will  probably  be  broken.  When  tho  violoueo  is  iHicoivod  over 
the  riccipital  or  pt>stcrior  portion  of  the  head,  the  force  will  be  accumulated 
ot  the  basilar  process  of  the  occipital  bone,  reaching  in  this  way  the  |>oHtoriur 
ur  cerebellar  fo.ssa  ;  hut.  as  tho  lta.silar  process  rests  against  the  apices  of  the 
potrou*  bones,  the  fracture  may  involve  the  middle  fossa  also. 

The  thickness  of  the  cranial  bonos  and  morbid  alton&tions  of  their  structure 
constitute  predisposing  causes  of  fracture.  The  walls  of  the  skull  are  fre- 
quently qinte  thin  and  will  jield  to  a  very  moderate  force,  while  in  other  in- 
stauees  they  are  very  thick  and  ai^e  capable  of  resisting  an  almost  incredible 
amount  of  violence.  In  the  advanee<I  stale  oi  sj-phills  we  not  unfrequontly 
meet  witli  such  changt^s  in  these  bones  as  render  them  quite  brittle,  and 
incapable  of  withstanding  a  very  ordinary  stroke. 


CiASHTPiCATioN  OF  Cranial  FRAnTTHEs. — Fmctures  of  tho  cranium  may  bo 
divided.  aeooi*din£r  io  position,  into  fractures  of  the  vault  and  fractures  of  the 
basf.  They  admit  of  atiot  her  general  divisiim,  ba.sed  upon  iho  degree  of  pene- 
tration.— namely,  into  complete  and  incomplete, — complete  when  the  fracture 
extendi^  through  both  tjibles.  and  incomplete  when  only  one  table  is  bn>keu. 
Wherever  situated,  or  whatever  the  degree,  however,  they  are  best  arranged 
under  two  hoads.  simple  and  complicated,  A  sim|)le  fracture  consists  in  a 
mopc  solution  in  the  continuity  of  tho  fibres  of  the  bone,  without  any  ex- 
ternal wound  or  implication  of  the  cranial  contents.  A  complicated  fractnre 
i«  one  in  which  there  is  something  superadded  to  the  break  in  the  bono,  and 
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which  adds  danger  or  importunco  to  the  inji]r^\  The  complieatione  are  the 
foHuwiii^:  1,  an  exturnnl  wound.  cuiiHtitutin^  whut  in  culled  a  cuiM|K>uud 
Imeture;  2,  location,  when  the  fracture  is  situated  at  the  huMu  of  the  hIcuII; 
3,  depression,  in  wliieh  the  fnigtneuts  of  the  broken  bone  are  driven  in.  so  as 
to  encroach  upmi  the  cavity  ol'  the  skull  or  upon  the  brain,  with  or  without 
an  external  wuuu'J  ;  4,  ^unfihot  TnictureH.  iiro<luced  by  tii-e-anuf*.  5.  puncture, 
in  which  a  sharp-pointed  weapon,  like  un  ai*n»w-heiwl,  sabre,  nail,  bayonet,  or 
walking-Btick.  penoirates  the  sofi  jmrls  and  bune. 

Fracture  by  contre-fuup  is  used  in  such  a  va^ue  seuso  that  it  should  be  di»- 
carded  fnun  the  ni>menclature  nf  cranial  injuries.  Slnctly  inter()retcd.  il 
applies  only  to  a  fracture  which  takes  place  directly  opposite  to  the  point 
where  a  blow  is  applied  to  the  headman  (►ceurronco.  I  apprehend,  which  very 
raivdy  happens,  unless  the  opposite  point  is  a  tixed  or  resistant  one.  in  which 
case  it  woidd  not  be  properly  a  fracture  by  contre-coup.  Tiial  fractun-s  do 
occur  at  points  oppoirito  to  the  contact  of  violence  is  a  matter  of  conunou 
observation  ;  but  these  are  examples  of  direct  fractures.  If  a  man  falls  head- 
h)n^  from  a  Inii^bt  upon  the  vertex,  he  is  liable  to  have  a  fracture  at  ilu*  base 
of  the  skull,  but  in  such  a  case  there  are  two  antagonizing  forces, — the 
iMsistance  of  the  ground,  and  tlie  wei/;ht  of  the  IxMly.  ]>Ium  its  momentum, 
communicated  to  the  base  thn>ngh  the  articulation  ol' the  spinal  column  with 
the  occipital  bone.  Mr.  Bryant  reports  the  case  of  a  man  bnm^ht  into  liuy's 
Jlospitttl*  iji  a  dying  condition.  wh<j  had  fallen  upou  his  head  from  a  Bcatt'old 
with  such  force  that  the  summit  of  the  npinal  column  was  driven  into  the  8kuU. 

Causes  ok  CRANiAt.  FRAorrREs. — Fracture  of  the  skull  may  he  caused  in 
various  ways,  as  by  falls  upon  the  head,  by  blows,  by  punctures  with  sharp- 
pointed  missiles,  and  by  fire-anns- 

The  location  and  form  of  ci'anial  fractures  are  oftct)  determined  bv  the 
manner  in  which  the  injury  is  inflicle<l,  and  the  form  of  the  vulneniting  body. 
When  the  head  is  caught  between  two  opposite  forces,  the  IVacture  is  likely 

Fto.  301 


rrmrtura  of  lb*  ■knit  pruduc«<l  ty  a  Uadcvon.— Frum  m  •pecJmfO  !■  lh«  UBlTtnfty  Uuanua. 

to  he  a  double  one.  corrospondint;  to  the  points  where  the  pressure  is  applied. 
Where  fWictures  take  place  in  the  vault  of  the  craniutn,  they  arc  usually  the 
result  of  direct  force.  Fractures  at  the  base  of  the  skull  follow  dil^'used  lore©, 
as  when*  a  person  falls  iVom  a  height  and  strikes  upon  the  head,  or  is  buried 
under  falling  timbers  or  walls.     These  injuries  involving  the  base  often  com- 

*  Quj't  UoapiUl  Repurta,  vol.  r.,  3d  MtiM. 
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mMioe  in  the  vault  and  extend  into  the  former,  radiatini;  in  various  directions, 
0Oinetim<M4  completely  oncirvling  the  Kkull.  and  occasionally  foi*cing  nHundor 
the  suturft**.  In  the  ca!*e~of  a  restaurant-proprietor  to  whom  I  was  called, 
who  had  fallen  trom  the  ihird-Htory  window  of  hin  house  upon  the  brick  pave- 
Dient  of  the  yanl.  a  poHt-mortom  showud  a  fracture  pasfiin^  round  the  eninium 
from  vertex  to  ba^e,  separating  the  head  into  two  |>ttrt9,  with  also  au  antero- 

Fio.  802 
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FnteUir*  ptvditcMl  by  Ibe  adfo  of  «  brick.— Kruw  It  spvciwao  In  itio  t'DlrenUy  Uawnnt. 

posterior  division  ol'  its  baiic.     Ditfnsod  forc»>  iippliod  to  the  skull  will  some- 
lime^  open  sutures  which  have  been  long  etosed. 

When  the  bead  is  ntnick  with  a  bludgeon  or  other  blunt  body,  the  fracture 
will  genemlly  be  simple  and  without  depression,  but  oomnkinutcd,  and  confined 
to  the  locality  of  the  force.  (Fig.  301.)  MHien  u  blow  is  intlicted  with  an 
implement  having  a  dull  edge,  as  the  side  of  a  shovel,  the  back  of  a  butchers 

Fio.  903. 
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Vraetur*  pnidaccd  bj  the  pole  of  a  bunatr. 


kver,  or  the  <i(\^<i  of  a  brick,  the  fVactiu^  will  probably  be  an  oblong 
complicated  with  an  external  wound,  and  depru8.*»ed.  (Fig.  302.)  When 
the  vulneralintj  body  is  oircuniscribcil  and  flat,  like  the  pole  of  a  hammer  or 
hatchet,  in  which  cane  iho  lorce  is  verj'  concetitratwl,  there  will  probably 
follow  a  slurred,  comminuttid,  and  depressed  fracture.  (Fig.  303.)      In  all 
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cafieB  the  internal  table  exhibits  greater  comminution  than  the  external 
(Fig.  304.)     A  piece  may  be  completely  excised  from  the  cranium,  dowu  lo 

the  mombranort  of  the  brain,  by  a 
Fio.  304.  Babrc  blow  :  in  which  case  the  in- 

jury Ih  called  an  ineisod  frac-ture. 
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Repair  uv  FRAcxraE.^  of  the 
Skull. — When  the  ftoparatinu  Im>- 
tween  the  fra^mentt*  is  not  too 
great,  union  is  eflbcted  by  an  iutor- 
mediate  fibroupi  tisruue,  in  which  are 
tivqnoritly  deposited  bone  ftalta. 
ThtH  callus,  HO  far  aH  I  have  ob- 
served, in  always  intermediate. 
\Veie  i(  olherwiw;,  and  nhould  the 
calliiH  occupy  the  eerebml  surface 
of  the  fnijTjmentJ*,  it  would  be  fol- 
Ifiwed  by  irritation  of  the  brain  and 
ilH  nu'iuln-anes  similar  to  that  pro- 
duced liyaii  exostosis ^ruwiusj  t'r%}m 
the  inner  table  of  the  Kkiill.  \Vhore 
fragments  of  consideral»le  size  have 
been  removed  after  ccmiminuted 
fractures,  the  void  is  occufiicd  by 
OommiDnUonor  thainiffriiaiuiiiv  In  rnctHrvufih«»kaii.     a  tibrouH  mombraue,  whlch  in  time 

may  become  partially  ossified. 
PaooNOSts. — Fracture  of  the  ekull  in  itself  is  not  a  seiHous  injury.  The 
dan^r  to  ho  apprehended  arises  from  the  damage  HUHtained  by  the  contents 
of  the  cranium,  and.  however  simple  an  injury  of  the  head  may  be,  a  surgeon 
Hhould  be  cautiouH  in  venturing  an  opinion  us  to  its  linal  terinlnution.  Very 
simple  aceidentft  prove  fatal,  while  othcrn  which  apjK«ir  almost  hopeless  re- 
cover. I  have  seen  a  blow  upon  the  Teni|ile  with  the  closed  tist  |>rod«ce  death 
in  a  few  houjt*.  and  1  havt.'  known  thesknJI  lobe  broken  in  by  an  uxe.  lacerating 
the  membranes  of  the  brain  and  the  bniiii-sub**tance.  and  yet  Recovery  follow 
without  an  alarming  sytnptuiu.  When  the  fracture  h  a  8im|)le  <»ne.  situated 
in  the  vault,  and  wiihom  any  decided  concussion  or  ai»y  signs  of  compression 
of  the  brain,  a  favorable  ivsiili  may  be  anticipated.  The  addition  of  marked 
coneuHsion  to  a  case  of  simple  fracture  gives  it  a  graver  aspect.  A  depressed 
fracture  is  a  serious  c<implication.  and  when  accompanied  oy  compression  of 
the  brain  it  is  a  very  dangerous  one  indeed.  Fi-aeturee  which  involve  the 
base  of  the  skull  are  in  most  instances  fatal ;  and  here,  as  elsewhere,  it  is 
not  the  bone  lesion  which  makes  the  case  so  serious,  but  the  meningt*al  and 
cerebral  rte(|uences.  A  moment's  inspection  of  the  base  of  the  skull,  through 
which  pass  the  upper  part  of  the  »])inaJ  marrow,  numerous  pairs  of  nerrea, 
and  important  veesels,  Is  quite  sutlicieui  to  explain  the  iatality  of  such 
accidents. 

The  mortality  of  skulbfractures  is  verj'  great.  In  128  of  such  injuries 
brought  into  the  New  York  Hospital,  according  to  Lente.  106  died,  a  mor- 
tality of  82.8  percent.  Of  305  cases  treated  in  the  Pennsylvania  Hospital 
during  a  period  of  forty-four  years,  146,  or  48  per  cent.,  proved  fatal. 

Simple  Fracture  of  the  Skull. — The  exist^snee  of  a  simple  fracture  of  the 
akuU  must  be  a  matter  of  inferemnj.  There  are  no  signs  which  indicate 
Jl«  existence.  If  an  individual  receives  a  severe  concentrated  blow  upon 
the  head,  and  there  follow  symptoms  of  concussion  or  compression,  we  very 
naturally  suspet^t  the  presence  of  a  fracture,  though  it  is  quite  true  that 
Buch  cerebral  injuries  often  follow  without  any  break  whatever  in  the  bonea. 
Comminuted  and  even  depresacd  fVactures  may  exist  without  being  detected. 
The  oxtravasated  blood  which  collects  beneath  the  scalp  serves  to  conceal 
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the  touch,  or  the  break  may  bo  under  tho  temporal  aponeuniaiH 
flDd  mu>cl*)  ariiJ  caunot  by  ivaehod  by  pj'CHrturo  with  tho  Hiiifi-rs.  Tho  swell- 
■ig  which  tbllowi*  the  l<K:al  vi(>lcnt:o  will  otXon  ma«k  tho  damu;rv.  If  atU'r  a 
bU>w  ufMiii  tho  foi'ehi'ad,  or  bohind  the  eaix,  tho  overlying  cellular  ti;^suo  bo- 
c<»mea  Uktiltratod  with  air.  crackling  wheu  pre^Hod  upim,  wo  may  vory  prop- 
erly uatiumu  thu  exititenco  of  u  tniclui*e  of  the  extcniHl  tablo  of  the  ti'ontal 
aiuuii  or  luantoid  coIIh,  even  if  no  other  visible  or  tangible  sit^nj*  are  preaeut. 
There  are  certain  tupogrnphical  feaiuroH  of  l)ie  skull  which  may  lead  the 
AurgiH^iii  astray:  rtuch  nro  the  iuoqualiiies  upon  tho  surfaeo,  the  (fepresHions 
which  n»iuU  ixtnxx  ihe  aiii^ulur  ouiijuiution  uf  bonosi,  the  ivsullt*  of  Hyphilitic 
uleeratiou.s,  the  linos  ol' tlie  suturos.  and  tlio  preHeiice  of  (lie  Wormian  pieces. 
All  such  s*i»urcesot'  jHiKsihlc  error  tnnsi  bo  kept  in  mind.  There  are,  however^ 
iu  which  a  Miniple  or  ii  comminuted  fnicture  cun  Iw  determined  with 
LninLy.  When,  for  exumj)le,  a  bone  ih  broken  in  the  line  of  the  <jld  HUturo, 
the  mobility  of  the  fragmentn  can  be  i*eco^nixed  by  pressure.  Sometimes, 
when  tiiere  itt  contminution.  the  linger  cuu  discover  the  movement  of  the 
piteoe«. 

TftKAiUKNT. — The  indications  in  tho  treatment  of  a  simple  fi-acture  of  the 
skull  are  to  secure  reaction  when  there  in  severo  concuHsion,  and  jirovent  the 
oocunvnco  of  inflammation.  If  the  patient  in  cold  and  pale,  with  a  Amall, 
fe«hlc,  and  frequent  pulne,  and  i»  in  a  state  of  somi-uncimseiousnest^,  he  should 
be  plo^'tnl  in  bed.  and  heal  applied  to  the  epigUHtrium,  ah>ng  (he  Mpine,  and 
lo  the  lower  extremities,  by  means  of  hot  orickH,  or  bottles  tilled  with  hot 
wator  and  wrap]x»d  in  pieces  of  flannel.  If  tbe  stiite  of  collapse  continues 
over  a  few  hours,  it  will  be  proper  lo  administer  a  small  amount  of  stimulus 
hy  tbe  mouth,  or.  should  (he  [>a(ient  l>e  unable  to  swallow,  it  umy  iw  thrown 
ioto  the  bowel.  When  ^iveu  by  the  mtmth,  a  single  tea-^poonlul  of  good 
jy  or  bnindy  in  a  little  milk  every  hour  will  be  sulHcient,  unle««  the 
incivast>s,  wlu-n  a  dosMertspooufiil  may  bo  i^ivon  every  lmlf-hi>ur.  If 
In  an  enema,  two  tablespoonfuls,  with  the  sume  amount  of  milk  or  beef 
eoB^neo.  once  in  throe  or  four  hour's,  will  bo  sufficient.  The  )»roatesi  caution 
i»  necesMiry  in  giving  stimulants  in  such  cases.  Tlie  state  of  depix'ssinn  or 
oolkip»e  18  one  unfavorable  to  the  ready  absorption  of  the  Htimulants  intro- 
liuci^d  into  tho  Htjimach,  ho  that  thei*e  is  danger  of  their  accumuladon,  and 

thi*  ivaction,  when  it  doert  take  place,  becoming  excesMive.  On  the  earliest 
\^,  iherefoiv.  of  recovery,  such  as  vomiting,  returning  warmth  and  color, 
ft  TUllvr  pulse,  and  improved  consciousness,  siinudants  should  be  withdrawn 
and  our  remedies  directed  towunls  imnlerating  arterial  excitement  and  the 
crrebral  congestion.  The  head  should  be  elevated,  and  ice  applied,  oither  in 
•  rubber  bag  or  in  bladders.  In  severe  cases  the  head  should  be  closely 
flimvon  preliminary  to  the  application  of  cold,  by  whicb  means  its  effect  will 
be  g^rvatly  intensified.  Should  the  pulse  beorae  full  and  fretpient,  the  tem- 
p«*rttture)  ri^e  above  the  normal  standard,  tho  skin  becomo  hot,  with  headache 
aim]  flushed  face,  general  blo<Hldetting  will  be  required;  or  if  the  symptoms 
not  urgent,  tho  local  abstraction  of  blood  by  cups  to  the  back  of  the  neck 

III  answer.  When  the  va.scular  pressure"  upon  the  vessels  of  the  brain  has 
binm  controlled,  the  vantage-ground  should  bo  inainfained  by  the  useof  tinc- 
tnrw  oi'  veratrum  viride,  two  to  four  drops  every  hour,  until  the  diminished 
fbroe  and  frequency  of  the  pulse  indicate  its  constitutional  operation,  when 
the  dose  muBt  be  either  lessened  or  the  intervals  of  administratitm  lengthened, 
in  order  t<i  avoid  serious  depression  of  the  heart.  Tho  bowels  shotdd  he  kept 
Oecly  open,  as  another  means  of  attracting  blt>od  from  the  head,  and  care 
taken  that  the  bladder  is  emptied.  The  patient  once  extricated  from  the 
immediate  dangoiN  id*  the  injury,  the  next  steji  is  to  prevetit  inflammntory 
Betquen<e«      For  this  purpose  I   know  tjf  no  single  remedy  comparable  t4» 

lomel  in  preventing  meningitis  and  encephalitis.     One-fourth  <d'  a  grain 

iry  tbrve  <»r  four  hours  may  be  given,  and,  if  tho  bowels  are  moved  more 
"iban  t^vice  in  the  twenty-four  hours,  a  quarter  <d'  a  grain  of  opium,  or  five 
drupti  of  laudanum,  should  be  adminiHtei*ed  sutlicieatly  oAen  to  keep  the 
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ovaciiBtionR  within  the  proper  liniitutioiiK.     The  oarlioHi  evidences  of  the  con- 

stituiioiml  :i<'ti«>n  of  (he  tivn^  must  he  the  sigii  ior  oitlier  its  vvithdntwal  or  its* 
Ici^tt  riv(|iu'nt  a«liiiiiiistnui()ij.  Shouhl  the  patient  cunipluin  of  headuehe  aud 
sh'oplosKiJoss,  hmniide  of  poinsh,  in  dLmes  f)l'  twoniy  gi-ains  onoe  in  two  or 
ihret'  hours,  will,  afier  a  lew  doses,  usually  give  I'elief.  iHiriug  the  first  few 
dayrt,  when  all  our  professi^jntil  restmn-es  aiv  direeted  itj^iinHt  intlaniinut^fry 
complications,  the  diet  must  ho  of  the  flimpleHt  kind, — such  a;*  milk,  tojn»l- 
water.  ami  chicken-wator, — but  when  six  or  eight  dayw  have  elajjsed.  a  more 
liberal  allowance  of  food  may  be  permitted.  Entire  quietude  of  body  und 
of  minil  if*  an  im])Ortant  conHidenilioii  iu  the  management  of  such  a  ca-ne. 

Complicated  Fractures  and  their  Signs. — When  an  external  wound  accom- 
panies a  fracture  of  tliv'  hUuII  it  in  calFed  a  compound  frnctiire.  The  wound  in 
the  soft  purlH  is  p;(merally  ht)th  contused  and  hu-enited.  and  is  nirely  tbllowed 
by  the  h>ss  of  much  b^nMl.  The  exposniv  of  the  cx-anium  enables  the  surgeon 
to  uHcertain  with  certainty  I  he  prestMico  of  a  tijisure.  The  intnKhiction  of 
the  tin;tr«i*  (rendered  aseptic)  into  the  wound,  and  a  careful  examination  of  the 
Burfaco  of  the  bone,  will  usually  reveal  even  a  slight  iri'e«rularity ;  or  if  the 
bone  is  wipt^d  clean  with  a  so!>  piece  of  aseptic  sponge,  the  eye  will  detect  s 
red  lino  corresponding  to  the  bi-eakagc.  The  practice  of  scraping  away  the 
|K;rio«teuiii  ami  staining  the  surface  with  a  colored  fluid  like  ink.  which  will 
sink  into  the  narrowest  crevice  and  form  a  jwrsistent  dark  line,  ahould  never 
be  resorted  to.  unless  thei*e  is  an  urgent  necessity  for  eo  doing. 

When  an  external  or  scalp  wound  exists,  as  in  com])Ound  tVnctnro  of  the 
skull,  the  treatment  will  be  the  same  as  in  ordinary  wounds  of  the  walp.  or 
that  which  would  he  proper  in  a  compound  fracture  in  an)-  other  portion  of 
the  skeleton, — namely,  thorough  cleansing  with  the  bichloride  of  meixurr 
Bfjlution  (one  to  one  thousand),  removal  of  ibe  hair,  arrest  of  bleeding, 
closure  of  the  wound,  so  as  to  convert  it.  if  j)ossible,  into  a  simple  fracture, 
and  the  application  of  antig<»ptic  dressmgi*. 

Fractures  of  the  base  of  the  skulf — Tln'se  may  or  may  not  be  ftttendt»d  with 

an  L'Xtertwtl  woUtid.  :in(i  when  s\ich  if*  pi*es- 
ent  it  ran  have  no  direct  communication 
with  the  bone  lesion,  save  iX'casionallv 
when  the  i-oof  of  the  or))il  is  involveu. 
They  ai*e  randy  attended  with  much  dis- 
placement, though  fiometinics  ailer  very 
gri'at  violence,  and  when  the  sutures  are 
urokcn  asunder,  there  nniy  be  marked  ile- 
pression  or  elevation  of  one  or  father  of  the 
fragments.  They  nmy  be  very  limitinl  and 
(iiinple  in  chjii*acter.  confined  to  a  small 
portion  of  a  bone,  or  ihey  may  encircle 
the  skull,  or  may  radiate  in  various  direc- 
tions across  its  base.  (Fig.  305.)  When 
they  invrdve  more  than  a  single  fossa  the 
determining  force  is  usually  a  ditVused  one. 
(*AisE8. — It  is  no  oniinark'  tiirce  which 
profluccH  a  fiiU'lureat  tlie  hixno  of  the  skull. 
In  most  cases  this  force  is  communicated 
from  the  vault  and  is  difl'usi*  in  its  charac- 
ter; as  when  a  person  is  lhi*own  with  gn.*at 
violence  from  a  carriage,  or  thils  from  a 
considerable  heitrht.  the  head  striking  the 
curbing  or  pavement  of  the  str*>el.  The 
accident  is  not  uncommon  to  sailors  who 
tumble  from  a  most  headlong  upon  the  ship's  deck.  It  mav  I'esult  from 
force  directly  applied,  as  in  tne  two  cases  recorded  by  Mr.  Uowett  in  his 
verj"  valuable  treatise  upon  fractures  of  the  cranium,  in  which  the  condyles 
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of  the  inferior  ruaxillary  wore  driven  into  the  akull  by  a  blow  upon  The  chin. 
1  have  m-cti  the  acoidciit  follow  diroci  force  by  a  ciiild  fallitiir  ujuju  a  cane 
and  driving  iiH  extreiuily  through  iho  orbit  uiid  the  orbital  phitoH  of  the 
fnitital  bone.  A  Huilor  was  brought  into  the  UuiverHiiy  HoH])ital  who  had 
fallen  one  hundn'd  feet  fnun  the  riiaitiinaKt  of  a  veHKel.  Thoiv  wan  a  wound 
over  the  right  malar  lioni^*.  and  tlie  iiiun  waH  uuconncioUH.  with  heavy  [irtnithing 
and  ra|>i<l  pul^e.  lu  a  few  homx  he  died.  An  exuiuiaatiou  hhowvd  a  st' palpa- 
tion nf  tht*  arlicuhitiou  of  the  angular  proee8i5  of  the  malar  with  the  external 
liar  pi-ocorts  of  the  frontal,  a  fracture  of  the  orbital  process  of  the  former, 
_  hIbo  one  extending  across  the  orbital  plate  of  the  fn>ntal  bone  into  the 
llfontal  sinus.  In  this  case  the  fracture  was  tht?  effect  of  direct  force.  A  blow 
upon  the  nose  may  break  th«  cribriform  plate  of  the  ethmoid,  the  force  being 
ciiDiDiunieatetl  through  the  bony  sepLum  of  the  iiamtl  fossa.  In  exceptional 
cuser^  tt  (Vttcture  of  the  base  may  result  fiinn  a  till)  iiiion  the  bul  locks,  or 
even  upon  the  ftH?!,  the  force  reaching  the  skull  indirectly  through  the  spinal 
Cfdunin.  In  speaking  of  the  mechanism  of  fractures  at  the  base  of  ihe  skull, 
it  w»!<  staknl  that  they  were  found  in  three  distinct  localities  con*esponding 
to  till.'  three  fossa*  on  the  inside  of  the  base  of  the  skull,  and  that  these 
maintninod  such  a  relation  to  the  vault  of  the  cranium  that  the  locality  of 
the  impinging  ft>n'e,  when  acting  from  above,  determined  the  j>articular  fossa 
which  thi*  tVacturu  would  implicate. 

Stmitoms. — The  signs  of  fracture  of  the  ba«e  of  the  skull  will  differ  accord- 
ing to  the  region  involved. 

FrartureA  of  the  anterior  cerebral  fossa. — When  occurring  in  this  region,  tho 
most  common  symptoms  are  hemorrhage  from  the  nose,  loss  of  smell,  duo  to 
disturbance  of  the  olfactory  bulbs  which  rest  upon  tho  cribritorm  plate  of  tho 
oihnioid  bone,  and  hetunrrnage  into  the  orbit,  giving  rise  to  sub-conjunctival 
ecehymosis.  Thin  blood  may  come  from  four  souix-es, — the  vessels  of  tho 
dunk  mnter  over  the  orbital  plates,  the  ophthaltnic  artery,  the  ophthalmic  vein, 
And  the  cnveriKms  sinus.  The  hlood  sometimes  tills  the  orbit,  protruding  tho 
eye.  and  forming  a  pulsatory  swelling  or  fal.se  aneurism.  >\  hen  the  body 
of  the  sphenoid  is  fmctuivd.  blood  nu^y  How  either  through  the  i»(»se  into  tho 
frontal  ninuses  or  into  the  j>harynx  through  the  sphenoidal  sinuses,  and 
in  this  last  way  reach  the  stomach,  and.  when  tbn»wn  up.  uniy  mislead  the 
mexiical  attendant,  leading  him  to  think  that  the  ca.^o  is  complicated  with 
bfpmatoniosis.  These  signs  of  lienion'hage  and  suspunded  olfaction  are  not 
decisive  of  fracture  at  the  anterior  jtart  of  tho  base  of  the  skull.  A  blow 
upon  the  nose  will  pro<luco  not  only  an  epistaxis,  but  also  the  loss  of  smell; 
and  a  similar  itijiir\*  over  the  03'e  may  bo  followed  by  orbital  hemorrhage. 
In  the  last,  however,  the  eyelid  will  participate  in  the  violence,  and  become 
blue  or  black  fi-om  the  etiused  blood,  a  condition  which  is  not  commonly 
pn.'Aent  in  tho  sub  conjunctival  ecehymosis  from  fracture,  though  it  may  follow 
It  sliouhl  the  bleeding  continue  long. 

Fractures  of  the  middle  rcrt'brnl  fossa. — In  this  foBsa  the  petrous  portion  of 
tbe  tenipoiTil  is  the  part  usually  broken,  though  the  fnicture  nmy  implicate 
the  adj(»ining  bones.  The  symptoms  wliich  indicate  the  accident  are  hemor- 
rhage, and  (he  *'scape  of  the  ceivbi-o-npinal  tluid  from  the  ear,  with  p>iralysia 
of  th**  face,  and  loss  of  hearing  on  the  injured  side.  These  phenomena  are 
readily  nndei*stnod  when  the  offices  of  the  temporal  bone  are  ci>nsidfred. — (.?., 
as  furnishing  a  clnunber  for  the  organ  of  hearing,  a  canal  for  the  itassage 
of  the  portio  dura,  and  another  tube — the  external  auditory — for  conduct- 
ing the  vibrations  of  air  to  the  membrana  tympuni.  The  paralysis  sorae- 
cimoA  extends  to  the  muscles  of  the  uvula  and  the  mdt  imlate,  indicating  a 
Iwion  of  the  sphenoid,  the  epheno-palatine  nerves  being  closely  related  to 
that  brtne. 

Ifemorrhagc  from  the  ears  itaolf  is  an  unimportant,  or  at  leaat  a  negative, 

*igDof  (Vacturc,  unless  pi-ofuse  and  continuing  for  several  days.    I  frequently 

MntnesM  bleeding  fmm   the  ear  after  injuries  of  the  head  and   face,  whertj 

there  is  no  reason  to  suspect  tho  oxisloncij  of  a  fracture.     Bryant  i:elale»  a 
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case  of  fracture  of  the  petrous  part  of  the  temporal  bone,  in  which  the  lateral 
eintiB  of  the  I'liiin  was  laid  upon  and  IIjo  tympununi  tilled  with  blood,  and 
a  Beeond.  in  which  the  internal  carotid  was  torn  whero  it  puHHos  ihi\jUirh  the 
bone,  the  hemorrhage  tiiiding  its  way  into  the  pharynx  and  from  thence 
tilling  the  luni^H.  Neither  case  survived  the  accident  over  two  houi-s*  The 
oBcape  of  a  reddish  ttr  clear  fluid  fnjm  the  car  in  a  sign  of  much  gix»aler  im- 
portance limn  the  llow  of  Mood.  V'anouH  t*urmiscs  have  been  oHeix'd  to  ex- 
plain the  origin  of  this  limpid  or  hlood-Htaiued  fluid.  Langier  and  (.'haHsaignac 
supposed  thai  it  came  frouj  the  serouf*  part  of  the  exti*avasated  blood;  other 
writoi's  claim  that  its  origin  is  from  the  vonouH  channels  or  Hinuscs  of  the 
brain;  and  othern,  again,  believe  that  it  is  a  leakage  from  the  Uibyrinth.  the 
liquor  Cotuunii.  There  can  be  no  doubt,  however,  lluil  the  t^uid  in  question 
is  the  same  as  the  cerebro-Hpihal,  and  that  it  it*  derived  from  the  hub-arHehmn<i 
8|)ace  or  ventricles.  The  ob-mrvations  of  Robert,  Hilton,  and  Hewett.  and 
il8  analvBiH  by  ChAton,  all  go  to  prove  tl»e  identity  of  the  two  liquids.  Ilil- 
tou.  in  a  case  of  a  boy  with  frarlure  at  the  base  (d'  the  skull,  attended  with 
a  diBchargo  of  this  tluid,  performed  the  following  experiment.  Uelieving 
that  if  the  material  was  cerebrospinal  in  its  origin  it  sh<)uld  be  inctvas4'd 
by  cerebral  congestion,  he  produced  this  condition  artiticially  by  comprest^ing 
both  internal  jugular  veins.  In  a  short  time  (he  dist'hargo  was  greatly  in- 
creased in  quantity,  diminishing  again  after  the  removal  of  the  pressure: 
the  ivsult  proved  the  correctness  of  his  theor\'. 

This  cerebrn-h])iiml  fluid  U  limpid  in  color,  abimnds  in  chloride  of  sodium, 
aud  contains  tnices  of  albumen  and  sugar.  To  permit  its  escape  from  the 
oar,  it  Ik  nece.'*sar)'  that  ihe  petrous  p»trtion  of  the  temprtnil  bone  shall  l»e 
broken,  thedum  mater  and  amchnoid  membe-anes  lacerated,  and  the  memhntno 
of  the  tympanum  ruj»tured.  when  the  fluid  will  trickle  through  the  crevice 
into  the  audiloiy  eanal  and  be  discharged  externally-  Should  the  membrana 
tympatn  not  be  ru|)tured.  the  fluid  will  take  the  opposite  direction,  and  run 
into  the  throat  throtigh  the  Eustachiati  tube.  The  time  at  which  this  dis- 
charge  appeal's  after  fracture  varies.  It  may  commence  immediately  atler 
the  accident,  or  it  may  follow  a  IVee  hemorrhage.  In  some  instances  it  does 
not  ap]>oar  for  several  days  after  the  injun*,  and  usually  after  eight  or  ten 
days  it  ceases  to  be  discharged,  the  tissure  being  closed  by  intlammatifry 
lymph,  pjrrors  are  doubtless  oHen  made  in  regjinl  to  the  true  nature  of 
watery  dincharges  following  injuries  at  the  base  of  the  skull.  The  bhK)d- 
Btained  serum  which  commonly  flows  fmm  a  wound  alter  the  active  hemor- 
rhage is  over  may  1h>  mistaken  ft»r  thia  corohro-spiiml  fluid,  A  simple  con- 
gestion of  the  8chneiderian  mendirane  of  the  nasal  and  frontal  air-passages 
will  induce  a  free  floAv  of  a  colorless  fluid,  the  origin  of  which,  if  assaciated 
with  local  violence,  might  be  misinter]jreted.  AVhen.  however,  the  discharge 
w  limpid  in  its  appearance,  and  immediiiioly  follows  the  accident,  or  when  it 
occurs  some  time  after  (lie  cessation  of  all  bleeding  and  possesses  the  chemical 
constitulinn  of  the  sub-anichnoid  lliiid,  there  can  be  little  doubt  as  to  it-n  true 
Bource.  The  escaiH?  of  the  cerebrfi-spinal  fluid  is  not  confined  to  ft-at^tures  of 
the  tempoml  Imne ;  it  may  flow  into  the  nose  or  pharynx  when  the  injury- 
involves  other  portions  of  the  base.  It  may  also  be  di.schargcd  in  both  sim- 
ple and  compound  ft-aciures  of  the  vault  of  the  skull.  It  is  difficult  to  esti- 
mate the  quantity  of  this  fluid  which  is  lost,  unless  it  is  caretully  collected 
in  some  vessel.  It  will  saturate  the  pillows  of  the  ]iatient  in  a  short  time, 
and  the  flow  has  been  known  to  reaon  from  fifteen  to  eighteen  ouncos  in  u 
few  days. 

In  simple  fractures  accompanied  with  rupture  of  the  cerebral  meninges 
this  fluid  may  become  diffused  beneath  the  occipito-fnmtal  aponeuroses* 
forming  a  tumor  or  swelling,  to  which  the  term  crphalh/droreU  has  been  ap- 
plied. Professor  Conner,  of  Cincinnati,  in  a  valuable  paper  on  this  subject, 
which  will  be  found  in  the  Proceedings  of  the  American  Surgical  Society 


*  Bfyant'i  6urg«(7,  p*ge  60. 


FRACrVRBS   OF  THE  SKULL. 


339 


for  the  year  1884.  has  collected  niiiuUMin  caBcs  of  this  aiTcction,  oecumng 

Very  uniformly  in  y<nn»>jr  childivn  umlor  lUrvv  yoars  i>f  aj^e,  a  fact  whioh 

in  iin>pvrly  altributed  i>y  l>r.  (Vhihoi*  ti>  tlio  iiiooility  of  llio  LTuniul  buncrt, 

which  hIIowh  of  iho  latter  Iil-iii^  hmkon  and  dopro^Hod  without  the  vulner- 

Jtiii^  fi»ivo  caiiMinji;  an  external  woimd  of  the  overl^niii;  soft  parts,     ('ephul- 

hydnjeelo   may  ueeur  iti  a  eonipoun<l   fraiiture  afU^r  elontire  of  the  sonlp- 

wourid.     The  swelliu^ft  with  which  Hiich  an  aftectioti  might  be  confounded 

mm  abt»ce«»^  and  a  collection  of  blood,  but  by  the  UHe  of  the  grooved  needle  a 

Ci>rrc*ct  diugnoBiHi  can  be  readily  established.     Tho  result  of  Professor  Con- 

iierH  aimlysifi  of  the  colleuled  cartes  of  thi?i  afl'eclioii  is  a  mortality  of  titty 

p«*r  cent,  in  all  ca^es  following  siniple  fracture,  and  thirty-three  per  cent,  in 

tiiiiHo  i\ill»»wing  t'oni|M)Uiid   fracture, — the  cause  of  death  in  the  two  elassea 

buiitg.  in  the  tirst,  meningitis,  and,  irj  the  seeond,  Hupi>uration  or  abscens.     In 

either  case  the  treatment  consists  in  aspiniting  the  rfuid  whenever  prcssuiv- 

■ymptoms  begin  to  appear. 

J*i-aciurcs  of  the  posftrior  or  cerebeilarfosfsa.^Thesc  fractures  extend  through 
the  anterior  inferior  jnirt  of  the  occipital  bone  in  dittercnt  directions,  running 
into  the  occipital  foramen  or  through  the  basilar  process,  or  involving  both. 
Frequently  <'astis  are  met  with  In  which  both  tho  posterior  and  the  middle 
foasa  are  broken  at  the  same  time, — an  accident  which,  so  far  as  my  observa- 
tion extends,  follows  falls  or  blows  upou  the  uosterior  part  of  the  head. 

The  hemorrhage  which  follows  a  fi*acture  tlirough  the  posterior  fossa  may 
flow  into  tho  pharynx,  in  this  way  reaching  tho  stomach,  and  be  subsequently 
vomite<I.  or  it  may  exinivasalc  into  the  sotY  parts  nbout  the  neck  and  over 
the  mastoid  portion  of  the  temporal  bone,  gradually  Hnding  its  way  to  tho 
Burface  aiul  giving  rise  lo  a  subcutaneous  ecchymosis.  Surgeons  very  justly 
attach  much  importance  to  tliis  discoloration,  as  indicative  of  fracture,  in 
Oues  where  there  haa  been  no  external  contusion  and  yet  where  iho  vio- 
loneo  ha>*  been  of  a  nature  suHicicntly  severe  to  render  such  an  injury 
probftble. 

The  signs,  therefor©,  which  most  clearly  indicate  fmcturo  of  the  base  of  the 
BkuW  are  free  and  persislei»t  hemorrhage  from  tho  ears.  nose,  and  phary^nx, 
and  into  the  orbits,  and  tho  esca|Jo  of  cerebrospinal  fluid.  The  constitutional 
tign»  which  follow  fractures  of  the  cranial  base  are  tboae  of  concussion  or 
eonipre^tsion. 

PaooNosis. — Fractures  at  the  base  of  tho  sktdl  ari*  among  the  moat  dan- 
serous  accidents  which  can  befall  the  human  body,  though  not  necessarily 
ntal.  According  to  Koberl,  recover)^  never  takes  place  where  there  is  a  loss 
of  the  cerebm-spinal  fluid  :  yet  I  have  seen  two  cases  certainly,  and  1  think 
tltr&e.  in  which  the  ]mtient8  got  well  notwithstanding  the  presence  of  this 
rharge.  In  the  tirst  of  the  two  patients,  when^  the  nature  of  the  ttuid 
limpid,  it  was  quite  profuse  I'rom  the  right  ear.  ami  continued  for  alxiut 
Iwo  weeks,  having  been  preceded  by  a  very  five  bleeding.  The  secou'l  case 
was  one  in  which  tlie  frontal  sinuses  weiv  crushed,  and  the  orbital  plate  of 
the  tVonlal  bone  comminuted,  by  the  kick  of  a  hoi^se ;  the  membi-aues  of  the 
btruiu  were  hu'erate4l,  and  a  considerable  amount  of  bruin -sulistancc  w:is  dis- 
rged.  The  serou«-lo<tkiug  fluid  which  saturated  the  drcHsings  was  tt>o 
idant  to  have  been  the  product  of  inflammatory  irritation  of  the  lining 
mi'mhrane  of  tho  fmntal  sinuses.  Lt  had  ail  the  appearances  of  the  fluid 
derived  from  the  sub-arachnoid  space.  The  num  recovered,  and  in  four 
weeks  from  the  time  of  the  accident  he  was  again  in  the  hospital,  with  a 
bn>ken  ihigh.  Notwithstanding  occasional  cases  of  recovery,  the  prognosis 
of  IVacture  of  tho  base  of  the  skull  is  very  unfavorable.  It  is  not  the  fra<j- 
tur<j  which  makes  the  accident  so  grave:  that  may  heal  by  fibrous  tissue,  or 
bv  an  intermediate  or  an  overlying  dei)osilion  of  soft  bone.  The  danger  con- 
a&tsin  the  consequences  of  the  injui*y.  such  as  inflammation  of  the  membranes 
of  the  brain,  inflammation.  hUi)puration.  contusion,  or  laceration  of  its  sub- 
stance, aud  compression  tVom  extravasation  of  blo<jd. 

tyactures  with  depression. — By  a  depressed  fracture  is  meant  a  Ihicture  in 
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which  the  fragments  are  forced  below  the  level  of  the  aurrounding  boi 
The  danger  of  »m'h  an  itijuiy  is  u|>|tftiviit  wlien  it  is  considered  that,  inaHinueh 
as  the.  bmin  tills  the  cranium,  any  dojn'osi^ion  of  the  walls  of  tlio  latter,  save 
in  exceptional  cases,  must  encroach  up<ni  the  t.*ncej)halon  and  give  rise  to  cou- 
Hequenceji.  inimcdiaLe  and  remote,  of  a  verj'  dangerous  nature.  In  the  diiuj- 
noais  of  nucIi  tttjnries  the  following  courtidenitions  nuidt  not  l>e  overlooked. 
First,  the  jKMjuliar  concave  form  assumed  by  extravasalious  of  blix>d  iu  the 
Bcalp  after  contusitins.  There  arc  mai»y  instances  whore  incisions  have  bcim 
mode  into  such  swellings  under  the  impreHtiion  that  the  depi'eftsion  existed  in 
the  bone.  Second,  there  are  localities  in  which,  fmm  Btructurul  peculiarities, 
depre.8aion  may  exist  without  encroaching  upon  the  brain,  i>articularly  in  the 
adult  skull,  as,  for  example,  over  the  tnnilul  and  mastoid  sinuses. 

Varieties  of  deprension. — Deprcssiun  4if  the  sUtill  may  exist  with  or  without 
an  external  wound;  the  depression  may  be  eontined  to  either  the  external 
or  the  internal  table  alone;  and,  lastly^  it  luuy  involve  both  tables  or  the  enti 
thickness  of  the  bone.  _ 

Fractures  of  the  twfe.rncU  table. — Occasionally  in  civil,  and  often  in  military. 
praetice,  indentations  or  fnictures  of  the  exiijrnal  table  are  seen.  I  saw  some 
yeartf  ago  a  very  well  marked  case  of  the  kind.  A  spent  pistol-ball  had  stniek 
the  forehead  of  a  man  and  rebounded  into  his  hat.  A  consideral>le  deprcKsion 
existed,  without  any  signs  of  the  intvrnal  table  having  been  involved  in  the 
injury.  In  such  cases  the  depivHsed  portion  of  bone  is  aceommodaled  in  tbo 
Bpongy  cancelli  of  the  dii>ltie  wilhoni  em-ronching  ufioh  tlie  bmin.  While  this 
is  possible  at  any  portion  nf  thu  cranial  vntdl.  yol  thuso  ])iirtions  of  the  frontal 
and  tenijiorai  bones  which  curri?spond  lo  the  fnuital  ami  mastoid  Binuses.  by 
reason  of  the  wide  sepamlion  nf  their  walls,  admit  of  the  greatest  inwam 
displacement  without  comprussing  the  brain.  When  the  extcnial  table  K\i 
the  frontal  or  mastoid  cl-IIs  is  broken,  the  nature  of  the  accident  is  revealoH 
by  the  escape  (d'  air  into  the  overlyiiig  soil  parts  from  either  tbe  nasal  nr 
the  pharyngeal  cavities,  producing  emphyHcma  of  corrcciponding  portions  of 
the  scalp. 

Fracturea  of  the  mtrrnal  table. — The  internal  table  may  be  broken  and  the 
external  rt*main  intact.  Examples  of  this  kind  are  given  by  Sir  Aslley 
Cooper.  Velpeau,  Adams,  Ilenncu,  Brodie.  and  others.  1  once  trephined  a 
patient  for  epilepsy,  the  iiiteniul  table  of  \vh(n*c  skull  presented  a  stuilatt'd 
fractuix'  witljoul  any  break  in  the  outer  wall  uf  tbe  bi3ue.  Theiv  is  a  forn»  of 
fracture  produced  by  blurit-poinled  bodies.  Kuch  as  nails  or  ])ickH,  in  which 
the  external  table  is  tniversod  without  much  displacement,  while  the  internal 
one  18  comminuted  and  extensively  displaced.  In  all  fractures  of  the  skull 
which  involve  both  tables  the  internal  (able  Buffers  more  than  the  external. 
For  the  explanation  of  this  fact  ihere  are  three  factors:  first,  its  physii 
structure  bt-ing  the  more  brittle  of  the  two;  second,  the  operation  of  a  la'^ 
which  detennines  a  fracture  tirst  on  the  side  (d' greatest  extension,  or.  as  iron- 
masters  express  it,  on  the  "side  of  pull;"  and,  third,  the  mass  of  material 
carried  befoixj  the  fracturing  force. 

The  law  which  determines  a  fnicturo  of  the  skull  is  the  same  by  whatei 
kind  of  (V)rce  il  is  produced.  The  fibres  of  the  bone  yield  tii-st,  as  has  been 
staled,  (m  the  side  of  extension,  just  as  when  a  stick  is  In^ni  over  thi'  knue 
the  surface  opposite  to  the  point  wheiv  the  pressure  is  apjdied  tirst  gives  way. 
The  application  of  the  law  has  been  well  illustrated  by  Tevan.  A  reference 
to  the  diagrams  on  the  opposite  page  (Figs.  306,  307)  will  serve  to  make  (ho 
explanation  clear. 

Let  A  B  (Fig.  306)  represent  a  portion  of  the  vault  of  the  skull,  and  V  D 
and  E  F  two  vertical  lines  parallel  with  each  other.  If  a  force  be  applied  to  j 
the  convex  surface  of  the  section  at  G,  the  exlremitica  of  the  arch,  A  B,  will 
bo  separated  iVom  each  other,  and  the  section  will  assume  the  appearance  o^J 
H I  in  Fig.  307.  The  effect  of  this  separation  will  be  to  destroy  thu  parallelistfll 
of  the  lines  (-  D  and  K  F  and  make  the  lines  ,1  li  arul  L  M  converge  at  the  " 
upper  and  diverge  at  the  lower  surfaces  of  the  bone.    The  effect  of  such  a  change 
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foroe  togother  the  ]>article8  of  the  bone  above  at  N,  and  to  draw  them 
ittQDder  below  at  O,  the  point  where  the  fracture,  if  present,  will  first  take 
'^-     place. 
H  pio.  aoo.  Flo.  du7. 

^P  Fractures  of  both  tables  with  depression. — Fractures  of  this  nature  may  exiat 
with  or  without  an  external  wound.  They  are  very  often  oomminutod,  and 
in  some  instances  are  broken  in  the  form  of  pointed  spiculie.  which  puncture 
the  mombrauuH  and  wound  the  bniin.  Thcyu  IhicturL's  may  exint  without 
symptoms  of  compression  being  present,  but  they  are  always  A*aught  with 
danger  from  prospective  cousequoncos,  such  as  hemorrljage,  abscess,  and, 
still  more  remotely,  muscular  weakuesa,  defective  articulation,  epilepsy,  and 
various  mental  imperfections. 

Depression  without  fracture  of  the  skull. — This  cannot  happen  in  an  adult, 
but  is  oocA-sional ly  seen  in  younjir  subjects,  and  when  nresent  is  usually  of 
eoriftiderable  extent,  involving  an  entire  bone.  The  explanation  of  this  form 
of  depression  must  be  sought  for  in  the  mobility  of  the  different  pieces  of  the 
yeunt;  skull,  the  sutures  not  hein^  solidly  closed.  In  a  case  of  this  accident 
which  I  »»aw  with  Dr.  William  IJrinton.  of  West  Chester,  Peunsylvauia.  the 
dopression  was  fully  one  inch  and  a  half  in  diameter.  It  dually  disap{X'ared, 
the  child  makihi;  a  uood  ivcoverv.  Extensive  dopressions  are  somutimes 
made  by  the  iorce|)'^  of  tho  aeooiiehour.  some  of  which  are  never  effaced. 

There  aro  indcnlaliuns  which  occur  from  pi*es8ure  of  various  kinds,  ai¥ect- 
in^  iH>rtioriH  of  one  or  more  pieces  of  the  young  skull  (Fig.  308),  and  de- 
pending upon  structural  peculiarities 

ui  the  Imnes,  such  as  a  fleticiency  in  Pio.  808. 

their  earthy  constituents,  by  which 
they  are  rendered  flexible  and  supple 
likti  parchment. 

Intrauterine  fracturesof  the  skull 
are  (>oca.sinnally  met  with,  and  may 
be  prtwiuced  by  blows  inllietetl  upon 
thr  abdomen  of  the  mother,  by  press- 
un?  afjainst  the  pelvic  bones  in  pro- 
Imeted  labors  or  in  cusesof  deformity, 
and  by  tbe  foree|w  when  improperly 
plii('e<l  upon  the  foetal  head. 

Dotfjnosis  of  dfpnsseit  fnicture. — It 

not  always  an  easy  task,  in  the 
:nee  of  an  external  wound,  to  as- 
certain the  existence  of  a  depressed 
fracture.  The  blood  cfTu-sed  beneath 
the  si*Jilp  conceals  the  indentation. 
Tho   symptoms   «tf  compression — if 

present — may  be  due  to  a  clot  of  blood,  and  not  to  depressed  bono.  When 
tho  sigiiH  are  urpjenf.  the  scalp  should  be  incised  at  tlie  seat  of  contusion 
down  to  the  periosteum,  so  that  the  surgeon  may  determine  the  true  nature 
of  the  injui-y  by  the  finger  and  the  eve.  Where  an  external  wound  is 
present,  communicating  with  the  bone,  tneru  is  uo  difficidly  in  determining 
the  condition  of  the  latter  and  in  reaching  a  correct  diagnosis. 

lu  regard  to  certain  simple  and  complicated  fractures  of  the  skull,  the  fol- 


A  jttuuK  Hkull  vrltb  A  number  of  <lepr«Mli>iu  oTeT  Ifci 
curtail.— Frum  fti|>eclni«ti  In  tbe  MnwQBiof  ttMOolleg* 
of  PhjatoUn*. 


342 


INJURIES  OF  THE  HEAD. 


lowing  observatiuHB  may  aid  in  determining  the  particular  line  of  practu 
to  be  adopted. 

1.  Fracture  without  dqyrcssion. — In  a  fracture  of  this  kind,  and  in  the 
eenco  of  H>Tnptom8  of  ooniproKHiou,  the  treutment  Hhould  i-onBist  of  rcM 
the  roounil»eat  jxistition,  the  application  i>f  cold  to  the  head,  gentle  purgati< 
and  a  restricted  did.  .Should  any  ceix'hral  tlisturbanee  ap{>ear,  indicative 
irritation  or  inflanimalioii,  such  as  headache,  restleH^iieHS,  intolerance  of  ligl 
or  sound,  and  a  frequent  pul^e,  a  more  active  antiphlogistic  course  will  be 
demanded.  Hlood  should  be  taken  Im-ally  from  tlio  bnrk  of  the  neck  and 
behind  the  ears,  small  do^es  (one-eighth  of  a  grain)  ot  ealoniel  given  every  two 
bourn,  full  dunes  uf  luijuiide  of  i>utash  udiuiuistered,  and  all  cauKes  of  phyHical 
and  mental  excitement  carefully  cxclmled. 

2.  Fracture  with  depression. — When,  in  addition  to  fi-acture.  the  detached 
portion  i»  driven  down  below  thy  level  of  the  surrounding  parts,  it  coimtitutea 
the  condition  kiiowu  as  depression.  This  dejiression  may  exist  in  a  very 
markeil  degree  and  yet  not  seriously  encroach  upon  the  bniin  ;  and  in  the 
absetKC  t>f  all  symptoms  uf  compression,  and  the  depn'ssion  InMog  slight,  the 
treatment  will  not  differ  fi*om  that  ap]>ropriate  in  a  case  of  simple  t'racti 
of  the  skull. 

3.  Fracture  with  marked  depression,  or  comminution  without  symptoms  of  rot 
pression. — The  additional  element  of  comminuLion  has  furnished  ground  fnr 
a  diversity  of  o])inion  among  Hurgeons  with  relerence  to  the  beat  m(»de  of 
treatment.  This  ditfercnce  grows  out  of  the  fact  that  at  some  remote  i)ei'iod 
there  may  he  develo]>ed.  in  consequence  of  Iho  irregularities  of  the  fragmentfl 
irritating  the  meninges  of  the  brain,  a  degree  of  cerebral  excitemenr  which 
may  culminate  in  epilepsy,  or  in  that  still  nnu'e  deplorable  ealamity.  insanity. 
T<»  guai'd  againnl  such  evils,  some  surgeons  advise  laying  open  the  walp.  a(v 
plying  the  trephine,  and  elevating  the  fmgments.  In  favor  of  such  a  practice 
wo  have  the  very  high  authority  of  Professor  (thwh.  Though  I  was  formerly 
of  the  o);itnon  that  ludcss  brain-symptoms  were  present  noo|^KM*ative  rneasurea 
were  jiroper.  yet  having  in  the  last  few  years  witnessed  a  large  number  of 
cases  of  epilepsy  due  to  old  depressions  from  fractinv.  and  in  view  of  the  fact 
that  antif?eptics  have  largely  removed  the  risks  of  operations  on  the  skull, 
I  believe  it  is  the  duty  of  the  surgeon  to  elevate  the  depressed  bone,  whether 
commiimted  or  not.  piv>vided  the  depression  is  great  and  the  foix*e  deter- 
mining the  fracture  has  been  a  concetitrated  one,  in  which  ca»e  the  internal 
table  of  the  skull  will  suffer  more  than  the  external  table. 

4.  Fracture  with  depression  and  siyns  of  coinpres:iion. — In  a  fracture  of  ihia 
kind  the  displaced  bone  encroaches  so  much  upon  the  brain  as  to  give  rise  to 
unconsciousness,  paral3'8is,  noisy  breathing,  dilated  pujiils.  and  a  slow  pulse, 
— a  group  of  symptoms  which  constitutes  "eotnpivssion. "  In  the  treatment 
of  sueh  a  case  some  authorities  advise  an  iiiuncfliate  resort  to  the  tre]>biiio. 
while  others  inculcate  delay,  hoping  that  with  blond-letting,  cold,  and  time. 
the  brain  will  beeome  tolerant  of  the  pressure  and  the  c(mlpres^ion  pass  away, 
— resorting  to  operative  measures  only  when  the  symptoms  |>ersist.  In  the 
case  of  children  it  is  best  not  to  pi*i»eeed  loo  precipitately  in  the  use  of  the 
trephine,  as  1  have  seen  in  such  stdtjccts  very  urgent  Ryn»ptoms  disappear,  in 
consequence,  I  think,  of  the  movable  cranial  bones  being  thrust  up  by  the 
pulsation  of  the  brain.  In  adults  such  a  result  is  not  to  be  looked  for;  and 
nence  the  sooner  the  depressed  bone  m  elevated  by  mechanical  lueans  the 
bettor. 

6.  Compound  fracture  with  or  without  symptoms  of  compression, — A  compound 
fVacture  of  the  skull  is  one  in  whieh.  in  addition  to  the  lesion  of  the  bone,  there 
is  a  communicating  wonnd  of  the  scalp.  Such  ftmcturea  aiv  very  dangerous 
iiyuries,  and  have  various  complicaliona.  The  bone  may  be  comminuted  and 
depressed,  the  niembranea  torn,  and  the  brain  eompressed  and  lacerated. 
They  are  usually  attended  with  severe  shiwk  and  cimsirlerahlo  hemorrhage. 
The  later  dangers  aiv  from  inflamtnation  of  the  contents  of  the  cranitim, 
abficetia,  and   fungous   proirutiiunt*.     Compound   l'i*actuj*os  with  depression, 
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whether  aoooropanie<l  by  symptoms  of  compression  or  not,  are  proper  caseB 
for  the  iwe  of  the  trephine  or  elevator.  The  exiHtencc  of  the  external  wt»iin<i 
rtfinovc-H  one  objoetion  to  the  use  of  the  instrument.  In  cases  of  eonnaiuulion 
lh«  lotwo  pieouw  ol'  bone  nhould  be  taken  away.  By  so  doini":.  one  cause  of  irri- 
Lution  is  removed  and  a  free  way  of  escape  for  the  discharges  is  pnjvided.  In 
a  number  of  cases  1  have  seen  a  lar^e  quantity  of  the  cerebral  substance 
hanirinjr  from  the  wound,  with  extensive  comminution  of  the  cranial  iKmes, 
and.  atlor  extracting  the  pieces  and  dressing  the  parts,  recovery  has  followed 
with  sin^^lar  rapidity.  Indeed,  the  greatest  success  I  have  bad  in  the  use 
of  the  trephine  hjw  been  in  eases  which,  from  the  extent  of  the  damage  done 
to  the  skull,  seemed  to  be  almost  hopeless.  The  wound  should  be  well  washed 
with  a  solution  of  corrosive  subli- 

mate  (one  to  one  thousand),  the  Fw-  ^Ot». 

ftnrroundin^  hair  closely  shaven, 
the  tieprt^ssed  fnit^ment  or  fnijf- 
ments  rained,  drainatre  provided 
for,  and  aiuiseptic  <lreHsin(j^  ap- 
plied, scKMired  by  a  recurrent  asep- 
tic roller.  The  constitutional  ti'eat- 
ment  will  consist  in  absolute  rest. 
oxclufiion  of  strong  li^bt,  reitrula- 
ling  the  bowels,  and  a  diet  of  milk. 
RMtletwnofis  must  bo  controlled 
by  bromide  of  potash  and  neutral 
mixttUH). 

St^aration  of  the  sutures. — The 
bIcuH  may  be  broken  through  in 
the  line  of  a  suture.  Such  nn  in- 
iury  is  the  result  of  no  ordinary 
loH'o:  hence  in  those  cases  where 
the  base  of  the  cranium  is  broken  it  is  not  au  uncommon  event  to  find  some 
of  the  sutures  disjoined.  In  the  vault  of  the  cranium,  the  sagittal  and  the 
rorotial  arc  those  that  cenei*ally  sutfer.  Eveu  when  a  suture  is  obliterated 
by  ossification*  as  is  ottea  seen  in  the  frontal  part  of  the  sagittal,  a  fracture 
may  follow  its  course  with  the  greatest  accuracy.  Such  a  case  is  shown  in 
Fig.  309«  the  separation  being  the  result  of  a  stroke  with  a  flat  piece  of  iron. 

FuBOtiired  Fraoturei. — Such  fractures  often  occur  in  the  neighborhood  of 
the  orbito,  anil  are  produced  by  walking-canes,  nails,  umbrella-handles,  or 
picks.  I  have  seen  cases  where  children  while  playing  with  "grace-hoopa" 
fell  upon  the  rod  used  in  this  amusement,  driving  its  extremity  through  the 
apjwr  eyelid  and  the  orbital  plate  of  the  frontal  bone  into  the  brain,  and  in 
two  instances  have  removed  portions  of  the  latter  which  protruded  from 
the  wound,  recovery  following  in  both  without  any  unusual  symptoms. 

Trkatment. — In  the  treatment  of  this  variety  of  fhictures  the  course  of 
the  surgon  must  be  determined,  not  by  the  svmploms  prettent  at  the  time  of 
the  injury-,  but  in  view  of  those  which  aiv  likely  to  follow  as  a  consequence 
of  inflammation  of  the  bniin  and  its  membranes,  the  internal  table  being 
nanaUy  comminuted  and  driven  into  the  In-ain.  Whenever,  therefore,  the 
puncture  is  situated  in  the  vault  of  the  ci*anium.  the  trephine  should  be  om- 
pIo\t'd.  by  whieh  tVagmenis  of  bone  can  be  removed  and  a  way  opened  for 
the  e«^aj>e  of  all  inflammatory  p>*oducts.  The  dressings  should  be  the  usual 
Meptic  ones,  with  drains  of  horse-hair  or  catgut. 


Knctura  throuiEh  ths  fruDtal  ftiitunt.— From  «  vpcdOMn  la 
the  UDivenitf  MmBom. 


ConcTissioii  of  the  Brain. 

Many  writers  take  exception  to  the  term  "  concussion"  when  applied  to  in- 
ie.«*  of  the  brain,  on  the  gnnind  that  the  word  is  vague  and  indefinite.  The 
le  objection,  however,  would  apply  with  equal  force  to  compression  and 
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many  other  terms  which  arti  em])loyed  to  expreHS  disea^  or  injunos.  In  the 
sense  in  whioh  I  use  tho  word — thai  of  a  determining  cause  of  certain  jihe- 
nomeua,  und  not  the  phenomena  ihemselves — I  can  conceive  of  uo  better 
term  than  eonciLSHion.  The  force  may  ho  cither  direct  or  indirect  ;  that  ia, 
cither  applied  directly  to  the  head  or  transmitted  along^  the  spine. 

TheJV  are  ftjur  varieties  of  concur*sion  :  1.  cerebral  vibration  without  visible 
lesion  ;  2,  vibratitm  followed  by  sero-sanguinolenr  tmnaudation;  3,  vibration 
attended  with  extnivusation  of  blood ;  and,  4,  vibration  accompanied  with 
laceration  of  the  brain-Hubntanco. 

1.  Cerebral  vibration  without  oisible  Ivsion, — In  this  variety  the  force,  whether 
applied  directly  upon  the  t*kull  and  conducted  through  its  bony  wails  to  the 
brain  within,  or  indirectly  by  boin<j  transmitted  through  the  sjdnal  column, 
protluces  a  nimple  molecular  disturWnce  of  the  celln  composing  the  ueurine. 

SYMin'OMS. — A  man  receives  a  blow  of  nnnierate  force  upon  the  hejid.  or 
falU  from  a  considerable  heijjht.  aliju;htinjL;  upon  his  feet,  lie  stajEftrerH.  per- 
haps fall»  upon  hi;^  knees*  but  insliuiily  rises,  and  then  quietly  Bit*  down.  For 
a  few  moments  ho  is  bewildered  and  confused ;  he  cannot  collect  his  thoughts ; 
there  is  some  pallor  of  the  countenance;  a  perspiration  breaks  out  uijon  the 
surface  of  hiH  (hccj  followed  by  j'awninoj,  nausea,  and  pcrhapft  vomitmg.  In 
a  short  time,  however,  he  reffains  hie  intelligence,  is  able  to  ri?*e  and  walk, 
pnssilily  with  a  slight  tremulousne«s  of  the  limbs,  and  in  a  few  hours  haa 
entirely  rticovered  trom  the  injury.  This  is  a  case  of  simple  cerebral  vibra- 
tiitn.  If  it  were  possible  to  upeu  the  cranium  and  e.^miue  the  brain  under 
such  circumstances,  the  jirosumption  is  that  il»e  keenest  eye,  armed  with  the 
best  instrumental  aid,  would  fail  to  detect  any  appreciable  altenition  of  struc- 
ture;  yet,  wore  it  leasible  to  caiTV  the  search  into  those  delicate  relations 
which  subsist  between  the  cells  composing  the  brain-subsianoe,  we  should 
doubtless  discover  a  sufficient  explanation  of  the  phenomena.  I  am  unwill- 
ing to  admit  that  in  these  mibl  cases  of  concussion  any  cerebral  lesion  what- 
ever exists,  and  must  say  to  those  wntei's  who  maintain  the  conlrary  opinion, 
with  all  due  deference,  that  the  casus  wliich  they  cite  will  nut  stand  a  rigid 
criticism. 

Conditions  analogous  to  this  arc  seen  in  other  parts  of  the  body,  and  indeed 
sometimes  in  matter  subject  only  to  jdivsical  laws.  For  example,  a  person 
may  take  hold  of  some  object  and  apply  for  a  long  time  a  great  amount  of 
mu.'^cular  force,  hut  at  length  the  hand  suddenly  relaxes  its  gra^^p  and  dropti 
powerless  by  the  side.  In  this  condition  it  nniy  renmin  for  a  few  hours  and 
then  recover  its  strength.  If  the  arm  could  be  dissected  immediately  atler 
the  occuiTencc.  no  pathological  change  would  be  revealed. 

Passing  to  gnjsser  mutter,  or  such  as  is  governed  only  by  physical  laws, 
wo  see  a  temponiry  alteration  or  susjjension  of  these  properties.  A  watch 
falls  upon  the  floor  and  immediately  ceases  to  record  the  time.  It  is  taken  to 
a  watchmaker,  and  after  the  closest  scrutiny  ho  fails  to  discover  what  has 
happened,  but  explains  the  condition  a.s  one  of  "jar"  or  "strain."  A  sudden 
shake  will  sometimes  put  the  mechanism  again  in  motion.  If  a  magnetic 
bur  of  iron  receives  a  violent  tilow.  its  power  as  a  magnet  is  greatly  weak- 
ened. These  are  examples  of  the  saspension  of  function  and  properly  by 
nndeeular  vibration. 

When  tlio  violence  has  been  more  intense,  the  symptoms  will  be  more 
marked  and  urgent.  Insensible,  ptdseless,  und  with  tiaccid  limbs,  the  patient 
resembles  a  dea<l.  nither  than  a  living,  nmn.  The  countenance  is  pale,  the 
fealun^s  aiv  shrunken,  the  surface  is  cold,  the  pupils  arc  sometimes  dilated 
and  at  nther  times  contracted,  or.  as  is  not  unfivquently  seen,  one  is  dilated 
and  the  other  contracted.  The  breathing,  when  once  established,  is  feeble, 
quiet,  and  iM'casionally  interrupted  by  a  lonir-dniwn  sigh.  The  circulation  is 
feeble  and  inlermitlcut ;  the  fieces  and  urine  ai-v  sometimes  passed  involun- 
tarily. More  commonly  ihe  urine  ia  retained,  the  bladder  becoming  greatly 
distended.  Degluiiiitm  ia  either  ditticult  or  impossible,  the  surface  is  covered 
with  perspiration,  and  the  temperature  ollen  falls  two  or  more  degreoa  below 
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normal.  The  spoeinl  senses,  though  not  destroyed,  are  obtuse  and  greatly 
[nf^.•ebIo^l.  The  owl)<ls  remain  olortcd.  »ir,  if  a|ienn(l  tor  ;i  inonioiit,  rii»  notice 
taken  by  the  in'liviiluul  ot*  hurroundihi;  objefts.  ()nlinarv  Houndh  arv  not 
rwvjtfnized  l»y  the  patient,  but  when  spoken  to  in  n  loiul  ftnd  eomrnandin';  tone 
of  voice  and  rouj^hl}'  .shaken,  a  nin^Ie  word  in  response  nniy  be  obtained,  and 
hat  delivered  in  a  nhort  and  petulant  iiianrier.  The  gmun  ut'HvmptoniJi  thus 
ttailed  bolonjif  to  what  is  commonly  called  the  stage  of  collapse  or  hhock.  and 
continue  for  a  winglo  hour  or  for  many  davft.  Aa  the  vital  powers  begin 
aasert  them>*elvert.  the  second  wtage.  or  tliat  of  inaction,  wetH  in.  Vomiting 
occurs,  which  i?s  an  evidence  of  i-eturnini;  Kensiltility  in  the  stomach,  the  pulne 
becomes  fulK'r,  less  freipient^  and  MtitMiger,  the  perspiration  dries  up,  thu 
[■munnth  id'  the  bo<ly  ri'iiirnH,  ihe  col(»r  apiwai-s  in  the  face,  and  the  mental 
^betude  ^^rarltmlly  pa»8es  away,  ftdlowed  perhapsi  by  headache,  a  Hushed 

?,  and  vertigo. 

2.  Vtbrntion  fuUowed  bt/  the  fntngudation  of  a  :iero-S(i  ntfuinoUnt  ffuid . —  In  addi- 
tion tij the  8ymptomsali*eady  detailed  us  accompHnyiiig  simple  vibration,  there 
art*  tvrtain  pi'culiarities  present  which.  I  think,  are  indicjiiive  of  brain-iuvnft- 
urt^.  The  Htugo  of  collapse  is  more  pronounced  and  prolonged  than  in  simple 
vibratitm.  thnv  is  rnucn  greater  ditticulty  in  x-ousing  the  patifut  from  iho 
•tatoof  Hiupi»r,  and  the  bre:ithiiig  is  ottcn  noisy,  though  not  sicrtorou.s.  The 
Iptttient  fre<|uently  assumes  a  peculiar  jMjsitioM  in  bud, — that  is,  curled  up  on 
the  side,  or  in  a  state  of  general  flexion,  the  legs  being  bent  iipon  the  thighs, 
the  thightit  ticxed  upon  the  pelvis,  the  bead  upon  the  chest.  an<l  the  chest  bent 
forward  upon  the  abdomen.  When  forcibly  turned  over  or  compelled  to 
change  his  position,  the  patient  quickly  resuntes  the  original  posture,  mani- 
Ic^ting  no  nnmll  <legree  of  temjier,  and  sometimes  |)rofanity,  at  the  disturb- 
•nce,  and  then  rtdap^es  into  a  sullen  or  semi-unconscious  state  The  urine  ia 
fi-cquvntly  passed  in  the  bed,  as  are  also,  though  less  commonly,  the  fiwes. 

There  arc*  other  symptoms  wbicli.  though  not  peculiar  to  this  variety  of 
concussion,  are  not  unfrottuently  jiresent ;  for  example,  u  well-marked  con- 
Tulsinn.  This  may  occur  in  b(»th  aduhs  and  <']dldren.  and  tiHually  takes  place 
when  they  bei;in  to  rccviver  from  the  lirst  ctfccts  of  the  injnry.  A  sinblen 
accession  of  violent  muscular  livmors  is  sometimes  ]>resent.  The  tremor  may 
bo  contined  to  nae  sidr.  or  to  one  limb,  or  may  aftVrt  tho  entire  body,  and, 
like  the  convulsions,  mauifeHts  itself  when  the  C4>llapse  begins  to  pass  over. 
In  6omc  instances  the  patient  will  recover  his  senses  for  a  abort  time  and  agaiu 
relapse  into  a  ntate  of  stu]>or,  with  labored  respiimtion.  and  in  fatal  caHes 
'mrill  gradually  sink  into  a  state  of  complete  coma,  with  stertorous  breathrag, 
dilated  jiupils.  and  a  rajiid.  feeble  pulse.  This  state  ia  one  in  which  the  border- 
line between  concussion  and  conipression  has  been  passed,  and  the  patient 
jdiiM  much  in  the  same  way  as  one  who  has  a  deprcHsed  bone,  a  clot  of  blovid, 
>r  a  collection  of  pus  jMvssing  upon  the  brain. 

3I0RBID  t'HANOEa. — The  essence  of  this  variety  of  concussion  consist?  in 

the  transudation  *d'  a  blotaiy  eerum  through  the  walla  of  the  cerebnil  blood- 

iTew^»eU.  which   1  |iresunii'    is   due   to  paralysi-s  of  their  va.so-motor  nerves, 

~ty  whith  they  ari*  rfmlcrcd  incapabk'  of  ivgulating  the  amount  of  bkN»d 

iihin  their  raiials.  and  thus  become  over-diatende<l.     This  rhange  i-*  analo- 

[^oujs  to  that  which  we  constantly  observe  in  the  stage  of  inflammatory  con- 

esiion  in  other  jmris  of  the  body.      I  have  wiinoased  numerons  casea  of  this 

ondiliori.     It  may  e.yiat  to  a  great  degree  and  be  overlooked,  aa  the  serum 

A'itaies  to  the  de]M>ndent  parts  of  the  Bkull  or  aiuks  through  the  occipital 

Torameu  into  the  spinal  canal. 

liewett  mentions  a  case*  in  which  a  patient  was  admitted  into  the  Ilopital 
8!.-Anioine  who  had  fallen  some  distance  uitoii  the  pavement.  Ho  was  col- 
lapt<ed.  and  alter  a  few  lioura  died.  The  lieau  was  examined,  and  no  evidence 
ot  any  intraeninial  danuige  wan  discovered.  The  fact  was  im-identally  com- 
munteaied  to  l)r.  l>eville,  at  the  time  making  the  round  of  his  wants,  who, 


•  Tb««M  do  P»ri«,  1834,  No.  CXIX.  p.  19. 
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going  to  the  dead-house,  had  the  spinal  canal  examined,  in  which  was  fot 
a  £ri*eat  quantity  of  extravasatod  olood,  extunding  up  to  the  cavity  of 

ciiniiuin. 

It  must  not  lit'  overlooked  that  death  may  lie  caused  hy  lesions  of  oth^ 
or^ns  produced  iit  I  lie  lime  of  the  eoiieuHwion,  und  thus  he  \vn)n<^ly  attrihiiti 
to  the  latter.  ITew^'Ti  nK'niionw  iho  ease  oi'a  l»oy  who  tel!  from  a  considerahl 
height.  When  luou^bl  into  St.  (Teor<;e's  Hoh|)ital,  he  presented  well-niarki 
symptoms  of  eonipression.  and  shortly  uHer  died.  Tne  examination  of  tl 
bead  disclosed  a  little  cxtravasatcd  blood,  hut  not  sufficient  to  account  fc 
the  sudden  death.  When,  however,  the  chest  was  opened,  a  rupture  of  tl 
heart  was  found  to  exist,  which  at  oiu-e  Rolved  the  mystery.  Mr.  Hewei 
further  <leelares  that  in  all  cases  ot*  death  from  head-injuries  which  he  hi 
witnessed,  the  ititrjuriiuiiil  damaijte  was  nuflicieut  to  account  for  the  result." 
The  same  in  ett'ect  bus  been  stated  In*  Afr.  Le  (Iros  CMark  ;  and  in  further  suj)- 
port  of  the  truth  of  these  assertions  it  may  he  state<i  that  in  none  of  the  car 
which  have  been  recorded  by  authors  as  cases  of  death  without  lesion  wi 
any  examination  made  of  the  spinal  canal. 

A  sailor  was  brought  into  the  I  adversity  H<ispital  suffering  fVom  cone 
eion.  the  re:*ult  of  a  fall  from  the  ritr^iuji^of  a  ship.  Thirty-six  hours  aOer 
his  admission  bo  died.  On  nuiking  llie  autopsy  there  weiv  no  inclicalions 
whatever  of  any  struct und  cban/i^e  in  the  brain  sufficient  to  explain  the  cauw 
of  death  ;  but  on  removin;^  it  from  the  skull  a  large  amount  of  bloody  serui 
was  found  in  the  spiiuil  canal. 

3.    Vihrntion  folloiCfd  by  extra vnsat ion  of  blood. — In  this  form  of  concusai< 
we  have  a  condition  which  has  been  termed  contusion  of  the  brain. 

Symptoms. — There  are,  so  far  as  we  know,  no  symptoms  which  nnemn|^ 
indicate  eitherciivnmscribed  or  disseminated  blood-exti-avasationof  the  brail 
3'et  the  presence  of  nmscnlar  spasms  ot'  the  limbs,  with  great  re-^tlessness.  fui^ 
nishes  a  reasonable  ^roun<i  for  susjK'ciini;  the  existence  of  such  a  condition. 
Dupiiytren  believed  (bat  ulntiK  the  fnurtli  or  tinii  day  the  disease  niit'ht  he 
recojjiiixed  by  llie  ajipearaiice  of  tho^e  syuiptotns  which  oitlinarily  indicate 
encephalilis.  Sanson,  on  the  eonti-arv.  be[ieve4i  that  theiv  were  certain  siirns, 
such  uh  great  rcHtlcssncss.  uneonsciousncss.  with  spnsius  of  ihe  extremitit.^, 
etc.,  which  revealed  ai  «)nce  the  natuiv  *)f  the  lesidii.  Such  tihenomena 
witnessed  frecnuMith'.  thouirb  they  are  far  from  being  invarianly  pivsenl. 

A  man  was  bi*ouglit  into  the  rnivei*sity  Hosjiiial  with  a  fmclure  extending 
into  the  base  of  the  skull.  aec«»mpanied  with  gival  Ioks  of  the  cei*ebro-s[>in 
fiind  thn)ugh  the  ear.     He  ditnl  jifier  the  lapse  of  five  days.     The  autopi 
showed  a  dit^'uscHl  extravasation  at  the  base  ot'  both  the  middle  and  anteHi 
lobes  of  the  cerebrum,  and  also  witliin  their  substance.      In  this  case 
i*olling  from  side  to  side  was  confined  to  the  head,  the  restlessness  was  oa 
eessivo,  the  breathing,  though  heavy,  did  not  amount  to  sterior.  the  spasi 
or  tetanic  contractions  of  the  limbs  were  vitileni  and  at  tirst   intermittei 
and,  allht)ngb  the  patient  would  forcibly  resist  any  change  nnide  by  the  nui 
in  tlje  |)osilion  of  liis  limbs,  he  could  not  be  nmsed  to  consciousness. 

In  a  fatal  case  of  concussion  which  I  had  under  care  the  prominent  symp- 
tom during  life  was  an  irivgular.  labored,  and  noi.«y  ivspimtion.  with  gi 
dulness  over  the  posterior  ]mrt  of  llie  chest.      An  examinalii)n  after  deal 
showed  a  blood-extnivasatifui  in  the  medulla  obbmgata  an<l  intense  engor| 
mentof  lM»tb  luntfs.    The  urgent  symptoms  did  not  appear  until  twcuty-fo 
hours  al^er  the  injury. 

In  a  third  caf<e  which  was  brought  into  my  ward,  and  which  proved  to 
oneof  disseminated  cerebral  extnivasation,  the  patient  renmined  unconscious. 
with  a  loud,  almost  snoring,  respiration,  having  a  tetanic  rigidity  of  the 
muHcles  of  the  limbs,  a  verv  high  temperatuiv.  and  twitching  of  the  muscles 
of  one  side  of  the  face.  There  was  also  a  remarkable  reflex  irritability  of 
the  orbicularii*  pal|>ebarum  muscle  on  one  side,  which  when  touched  with 
the  finger  would  eontntet  with  givat  vigor. 

MoKHin  Appkarances. — These  consist  of  extravasations  of  blood,  eitl 
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Itral  or  poriphoi*al.  Whou  centnil,  or  in  the  BubstAnou  of  the  brain,  the 
McMid  may  l>e  contined  to  a  Bmail  «paee,  corrert|M)ndinjLf  lo  what  is  icrinod 
circurnscnbeii  txtnivamtion.  When  diHsoniirmteU  extensively  thri.)u^h  the 
bruin,  appoarintf  a**  littlo  red  poinlrt.  it  poiiftliiiites  diffusfd  ertrnvasation. 

Tbene  uxtravtuuitionri  or  minute  blood-eloln  may  be  eoiitined  to  the  venic- 
ular  or  f^niy  niatlor  of  the  brain,  or  they  (nuy  exist  de<^p  in  the  Aubstance 
(if  the  white  or  tubular  portion.  The  little  clots  form  small  cavitien  at 
the  «xpeii!4e  of  the  brain-tjubst&nce,  as  we  tind  that,  when  tbey  are  displaced 
or  ttinieil  ont,  excavations  remain,  with  irregular  margins  and  a  surroimd- 
iog  tli.MJolomtiun.  These  extnivasations  jiresenl  the  uppoarance  of  apoplec- 
tic eUits.  Similar  extnivasaiions  occur  in  the  meshes  of  the  pia  mater.  Duret 
hMA  n(ttfmpte<l  to  account  for  the  presence  of  these  latter  disseminated  ex- 
traviuQitions  l)y  the  prcKsure  exerted  upon  the  minute  arterioleM  fn)m  a 
au|>pos4Hl  central  tletcrminntion  of  the  cerebro-spinal  fluid  distending  the 
ivnxoular  lymph-sheaths.      A  more  nitirmal  explanation,  in  my  judgment, 

the  ruptuiv  of  the  minute  vessels  in  consequence  of  the  sudden  inrush 
of  blo«xl  followiuiT  the  aniernia  which  occurs  immediately  on  the  application 
of  violence  to  the  head.  All  these  extravasations  are  associated  with  con- 
tusion of  cerebnji  tissues.  All  divisions  of  the  brain  and  all  parts  of  these 
diTiftions  are  not  equally  affected  by  such  lesions.  It  has  been  definitively 
scttldl  by  Hewetl  and  others  that,  altbiaigh  these  ecchymitses  are  p»»siblo 
in  any  part  of  the  encephalon^  yet  the  anterior  and  middle  lobes  of  ihe  cere- 
brum sutfer  most,  and  not  only  so,  but  that  they  are  chiefly  eontinod  to  the 
under  surtace  »>f  these  lobes.  In  thirty-seven  cases  of  this  injury,  ucconiing 
to  iiowett,  the  posterior  lobes  were  contused  in  four  instances,  the  anterior 
in  eight,  and  the  middle  in  twenty-tivc.  There  are  several  reasons  given  to 
account  for  the  greater  liability  of  the  middle  and  anterior  lobes  of  the  cere- 
brum t4i  surt'cr  from  these  dots.  These  parts  of  the  hiiiin  rent  upon  the  bony 
floiir  of  the  middle  ami  anterior  cerebi-al  fossa?,  in  contact  witli  the  irregu- 
larities of  these  cavities,  wliilst  the  posterior  lobes  are  supported  upon  a 
membranous  base,  the  lenturiiiin.     These   facts,  though  thought  by  Kano  to 

tve  been  altogether  ovi'rlookcd,  weix*  long  since,  as  mentioned  by  Hewott, 
>gui2ed  bv  >Sir  Benjamin  lirmlie.  There  are  regions  also  in  which  fi-ao- 
turert  at  the  ftase  of  the  skull  most  frequently  occur,  because  they  fall  within 
the  c*»ni))aMf*  of  those  converging  lines  of  foi*co  which  in  passing  fr«jm  the 
vault  lo  the  base  follow  the  shortest  i-outes.  and  must  noootisarily  atfcot 
6vverely  the  contents  of  this  |>arl  of  the  basv  as  well  as  the  skull  itself 

When  the  extnivasatiou  takes  place  in  the  een^bellum,  the  collection,  like 
tlmt  in  the  cen-bruni,  is  gi'nenilly  found  on  the  under  surface.  The  pons 
Varolii  and  medulla  oblongata  are  least  liable  to  sutfer.  In  a  fatal  case  of 
concu-ssion  which  I  liail  under  lai-e.  the  pnuninent  symplnm  was  an  irregular 
and  dilficull  respii-ation.  On  an  examination  after  death,  the  extravasation 
was  found  in  the  nurdulla  oblongata,  it  ha^  been  observed  that  lesion  of  the 
latter  is  frequrntly  iVillawod  by  a  persistent  slow  pulse. 

The  appi'arancus  presented  where  the  y)atient  has  survived  some  time  after 
the  injury  indit-ato  thai  the  work  of  abs<u'ption  has  bren  in  progress,  as  tho 
clots  have  been  ahs<»rbc<i  and  in  their  place  are  seen  welUletined  cicatrices. 

When  the  bloo<i-extnivasation  comes  from  the  vessels  of  the  pia  nuiter,  it 
will  hprcad  over  the  brain,  giving  its  surface  an  intouseh'  red  color  and  forming 
what  is  tvrnied  pf.riphnnl  exfracasafion.  When  the  ecchymosis  occupies  this 
|>osition,  ihere  has  usually  been  noticed  entin*  unconsciousness,  with  other  Rigiis 
which  resemble  those  of  c<mipi*ession  rather  than  those  of  concussion.  When 
tlie  vcsihjIh  of  the  pia  mater  are  ruptured,  the  injury  is  usually  accompanied  by 
laceration  of  the  arachnt»id  and  extravasation  of  blood  into  its  cavity. 

4.  Vibration  foUowed  by  Inct'ration. — In  this  variety  of  concussion  the  brain- 
Aubidanco  is  torn,  a»id  the  lesion  is  frixpiently  found  associated  with  tVacturea 
of  the  bones  of  the  skull  and  injury  to  the  meninges. 

Symptoms. — Where  there  is  laceration  of  the  bruin  in  addition  to  those 
iymptums  which  have  been  detailed  as  belonging  to  concussion  in  general, 
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there  is  usually  groat  restlos^neftH;   the  patient   tosses  from  side  to  sit 
endeavors  to  remove  his  clothes,  the  limbs  arc  kept  in  constant   motion,  tl 
bed-clothing  becomes  twistcrl  into  ropes,  and  not  nnfVeqiionlly  moans  an 
Hometinies  iritrhtful  Hcrvani?*  are  uttered.     The  reHpiriiti<>n  in  such  cases  mi 
be  (piiet.  the  nul^e  stow,  the  [uipils  Homewlmt  filiated,  and  the  teni])er*atn 
little  chanfft'o   iVom  tht*  nonuiil  slundard.      'V\\v  patlcnr.  will  often  answ< 
quet*ti(tn-«  when  asked.    Thou^ji  the  urine  is  usually  pat^sed  in  the  bed,  thi» 
not  wh<tlly  due  to  incontimmce.  as  there  is  no  dribbling,  and  the  bladder 
will  retain  its  contents  tor  two  or  three  hours. 

Prognosis  in  Ooncitssion. — A  degree  of  uncertainty  hangs  over  every  cr 
of  severe  concussion,  and  this  suggests  the  propriety  of  giving  a  very  guarfh 
prognosis.     When  thepativ^nt  reacts  inanhort  time,  with  restored  in'tefligencdf 
BODfies  unim])uirerl,  and  without  a  severe  and  ]iersistenl  headache,  reeoveiy 
may  bo  anticipated  with  a  reasonable  degree  of  certainty.     If.  however,  iho 
surface  continues  cold  and  the  sydiincteis  relaxeil.  and  the  heart  remains  feeble 
and  irregular,  the  pulse  becoming  increasingly  frequent  in  its  action,  with  pi 
gi'essive  stupor  and  a  heavy,  labrnvil  respii^ation.  a  fatal  termination  is  (o 
eiiadowed.    When  a  patient,  atVer  concussion,  recovei*s  his  consciouenesa  n 
agaiti  ndapses  into  a  state  of  stn]>or.  or  when  there  is  a  repelilion  of  coi 
vulsions,  with  a  snoring  rospinition  and  a  marked  fall  in  the  temperafnro, 
the  case  is  exceedingly  unfavtjrable,     (iroat  restlessness,  screaming,  and  a 
rapid  pulse  are  infallible  evidencoH  of  npyintaching  death.     When  the  reaction 
is  excessive,  accompanied  by  a  full,  boundir*g  pulse,  intense  headache,  delirium, 
and  intolerance  of  light  nml  nnntid.  there  [h  ininiinent  danger  of  inflammation 
of  the  brain  and  its  nienibnines.  which  will  seriously  complicate  the  ci 
As  intracranial  intianimalion  from  tniumatic  violence  begiuH  usually  aboi 
the  fifth  or  Mxth  day.  it  is  a  fuvorable  sign  when  this  period  is  passed  with* 
any  unusual  symjitoms.    The  occurrence  of  voniitiiig  after  concussion  should 
be  regarded  ai^  a  favorable  bigii.  itulicatingas  it  does  a  return  of  the  8usj)eudQ^H 
nerve-action.  ^H 

Tkkatmknt. — The  indications  in  the  tieatment  of  a  case  of  concussion  are,      ' 
first,  to  establish  ri'action.  and. second,  to  eountcract  intracranial  infiammatiim. 
In  very  mild  cases,  in  which  the  patient  is  merely  stunned  but  recovers  in  a 
few  nnnutcH.  nothing  is  necessary  save  to  enforce  a  i^^iw  hours  of  quiet   for 
both  mind  and  body.    The  brain  is  capable  of  ivgainiiig  its  orderly  opeintions 
without  any  otiicious  interference,  and  may  be  safely  let  alone.     \V  here  thr 
shock  is  more  severe  and  the  concussi*m  well  jironoimced,  the  surgeon  mi 
still  bo  careful  h<»w  he  nuMbtles,  and  t^hould  be  content,  for  a  time  at  least, 
place  the  patient  in  the  recumbent  position,  with  the  head  low,  removing  nil 
constriction  Jwm  the  neck,  admitting  a  free  access  of  air  to  the  patient,  and 
ap]dying  external  heat  to  the  spine,  to  the  lower  extromities,  and  to  the  epi- 
gastrium.     If  deglutition  is  unimpaired,  a  little  water  hv  warm  lea  may 
administered  from  time  lo  time.     The  common  jinictice — prompted  by  tl 
anxietj'  of  friends — of  al  once  administering  bnindy  )»r  whiskey  cannot 
too  Htn>ngly  reprobated  ;  nor  would  any  sane  physician  for  a  single  momei 
entertain  a  thought  of  abstracting  blood.     The  first  en-or  leads  to  a  dan- 
gerous j*eaction,  the  last  to  fatal  collapse.     If.  however,  the  body  continues 
for  hours  cold  and  bathed  in  perspiration,  the  heart  feeble,  and  the  col 
seiousness  increasingly  ditlicult  to  rouse,  stimulants  become  neeessar}'.  am 
should  be  ndministeivd  by  the  month  if  the  pafteni  can  swallow,  or,  if  not, 
they  can  be  introduced  into  the  rectum.    They  nhould  be  given  in  small  quaa-^^ 
lilies  and  at  considerable  inten'als  of  time.     The  reason  for  such  a  coura^H 
will  be  obvious  when  it  is  remembered  that  in  the  state  of  collapse  absorptio^^ 
is  in  a  groat  degree  suspended,  and  if  given  too  frequently  the  stimulants  may 
acctimulate,  and  whei»  the  mucous  membrane  of  the  stomach  begins  to  resume 
its  function  they  will  enter  the  blood  in  such  quantities  as  to  lash  the  heart 
into  excessive  action,  earrving  the  reaction  t:ir  beyond  the  point  of  safety 
and  inei-easing  the  risks  ol  encephalitis.     A  single  teaspoonful  of  brandy  or 
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whwkoy  or  one  ounce  of  wine-whey  every  three-quarters  of  un  hour,  until  the 
rigna  of  n^tfiratiou  begin  lo  a]>i>eur,  will  he  quite  HUrti<'ient,  nrti'r  whieh  theHO 
ftgent8  shouiti  Ik^  withltoM.  The  (lif^uppcaraiice  nt'  collaprw  urui  the  cum- 
loencenicnt  <»(  ivartion  are  the  signals  lor  iiiaivhallinu^  our  Ix?»our^■e^*  lo  n»od- 
emie  and  contrt>l  the  action  of  ilie  hoart  niul  arteries  and  to  save  the  biiiin 
fVora  undue  hloixl-deteiinination.  especially  at  a  time  when  the  f^'ehle  condition 
<lf  the  walls  of  its  hlood-vesselH  rendeix  them  p*>weHfHH  t<»  iv^ulate  their  eoD- 
is.  To  this  end  the  head  must  be  raisoti.  and  coveivd  with  nxi  ici'dm^  or 
'^ih  cloths  wrung  out  of  cold  water  ;  (he  bowols  ^hould  he  thoroughly  purged 
with  an  active  cathartic  ;  all  si  rong  hghts  and  sounds  should  hu  excluded,  and 
th«  diet  t)rderi.'d  to  eotinisi  t»f  toast-watur  and  milk.  Should  these  means  not 
pr»>ve  aurticrent,  and  should  the  fever  inci*ease.  with  tdevali<tn  of  lcm])enilure, 
ft  t1ushe«l  face,  injectiHl  o<injtinctiva.  delirium,  and  muscular  weakness,  hl(M>d 
Hhouhl  bedniwn  from  the  arm,  or  be  takm  locally  hy  cupn  from  the  temples, 
friun  behind  the  ears,  and  from  the  hack  of  the  neck.  The  iiead  should  ho 
sliav'en.  in  order  that  the  etfectof  the  cold  may  be  more  decided,  and  mercury 
should  be  given  in  anml!  and  fivquent  doses.  SliHjplessness  and  restlessness 
are  best  relieved  by  full  doses  of  bromide  of  potash,  half  a  drachm  every 
thrt'C  hours.  Opium,  when  the  bromide  fails,  will  often  produce  the  happiest 
effect  in  calming  excitement  and  <lisposing  to  quiet  sK?ep.  The  deodorized 
tincture  appears  to  me  to  be  the  best  form  for  its  administration,  and  this  may 
be  given  in  doses  of  from  five  to  eight  dn^ps  every  two  or  throe  hours,  until  the 
desired  effect  is  obtained.  When  the  acute  s^'mploms  arv  subdued,  or  should 
the  patient  exhibit  signs  oi*  prostration,  more  nourishment  can  be  allowed  and 
a  nio«lenite  amontil  of  stimulants  exhibited.  Tonics  appear  to  do  welt  only 
after  convalescence  is  esf-ablished.  and  it  is  at  this  period  that  the  surgeon 
must  rigidly  enforce  the  recundtent  position.  It  is  not  sale  to  allow  a  patient 
III  ail  up.  either  in  or  out  of  bed,  for  at  ien.st  ten  days  or  two  weeks  after  his 
attack  m  overpassed  ;  and.  as  preparatory  to  this  changu  of  position,  the  head 
»nd  shoulders,  attd  finally  the  IxkIv,  should  he  gmdnally  raised  by  ndditionul 
pilloWH.  that  there  may  be  no  sudden  change  in  the  cerebral  circulation.  I 
niive  seen  a  patient.  at\er  passing  thniugh  all  the  dangers  of  concussion,  sud- 
donly  pt^ri-^h  from  being  allowe*!  to  get  tjut  of  hed  at  once,  without  any  of 
these  pivliminarv  i>recautions.  Patients,  alter  rec{>vcrj'  fnun  severe  concus- 
sion, often  I'emain  pale  and  sutler  from  vertigo  and  feebleness  of  the  limbs. 
Iq  »uch  caf^a,  iron,  rest,  and  a  good  diet  constitute  the  best  treatment. 


CompresBion  of  the  Brain. 

Can  the  brain  be  compressed? — that  is,  can  its  components,  by  external  or 
internal  force,  be  more  closely  compacted  together  than  when  in  their  nor- 
mal c<indition?  This  question  has  been  ot>en  aske<i.  I  can  s<^e  no  reamm 
to  doubt  that  such  compression  is  possible,  though  the  discussion  of  the  sub- 
ject would  have  very  little  practical  importance.  The  tenu  comj»ix»ssiou  Is 
of>en  to  many  oltjeciions  when  abstractly  consideiXMi.  as  the  brain  may  be 
subjected  to  pressure  without  any  of  the  signs  usually  attached  to  the  term  ; 
yet  whcrt'  the  word  is  UH^ed  as  a  conventional  phi-ase  there  can  be  no  eon- 
fusion  or  misunderstanding  i*esulting  fn.im  its  retention  in  the  surgical  nomen- 
clature of  cranial  injuries. 

The  experiments  of  Duret  tend  to  show  that  the  symptoms  indicating 
compresHiun  of  the  brain  are  the  results  of  extreme  intravxuHculnr  tension 
procluced  by  irritation  of  the  sensoiy  nerves  within  the  cranium,  the  me- 
chanical cause  being  merely  an  exciting  one. 

(Compression  of  the  brain  may  ivsnli  tW)m  five  dilTcront  causofl, — depressed 
bone,  extravasation  of  bloiwj.  inflammatory  products,  foreign  bodies  intro- 
duced from  without,  and  tumors. 

Symptoms. — The  symptoms  which  charactoriKe  a  t>T)ical  case  of  c*om- 
prension  may  be  arranged  as  follows:  alteration  of  sensibility  and  motion, 
of  renpirution.  and  uf  circuluti(m. 
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1.  Alteration  of  sensibiUti/  and  motion. — Tho  patient  is  dead  as  to  the  eztcmAl 

worl<i, — is  entirely  instMisilOe  :tivl  unconsciouB.  No  imprei*Hion  can  be  iiiado 
on  llie  HpiH'ia!  HLinrtfs  wJiicli  will  he  nn'o^nizt-nl,  nor  ^i(K!^*  any  artioiilate  word 
or  Hound  csfHpe  the*  lips.  Then*  is  piinilyr*iH,  frcnerul  <ir  partial,  accordinp  as 
the  voiiipreHsiiitr  irnuHc  atfet'tn  Ijnth  hvininpheroH  ol'  (lie  Luiiin  or  one;  whero 
partial,  tho  ])aralysirt  will  Ite  on  the  wide  opposite  to  the  injury.  There  is 
luubilily  to  swallow,  wilh  ivlentioii.  followed  by  dribbling,  oj' urine;  tho  pupils 
of  the  eye  are  fixed  in  a  »1ale  either  of  dilatation  or  of  coniraotion.  or  one 
pupil  may  be  dilated  and  (he  other  eontracled. 

2.  Alteration  of  respiration. — The  breathing  i»  noisy,  snoririf;,  or.  as  it  is 
teiTnod,  stertoi*ouH,  and  pufflntj ;  the  tirnt  due  to  the  paralysis  of  the  muscle* 
forming  the  j*ofI  ]»ilate,  anti  the  lant  to  a  similar  condition  of  the  buccinator 
and  other  iiiuscies  about  the  mouth. 

3.  Alteration  of  circulation. — Tho  pulse  h  full,  alow,  and  labored,  and  soino- 
timert  iiTegular.  beating  from  forty  to  sixty  strokes  in  the  minute.    The  tom- 

Eerature.  in  fonseqnetiee  of  tho  diminished  fivquency  of  the  pulse,  is  a  little 
elow  the  natural  standard. 
I>iA»iNosis. — Typical  cascH  of  oonouBHion  and  oompreesion  possosR  well- 
marked  and  chanicterislic  diRtinctious,  which  may  be  contrasted  with  ad- 
vantage in  the  following  manner: 


coNcrssroK. 

ITDcunscionpiicH  tnoomplcte:  pittiont  d&d  bo 
muniv  to  answer,  tbtiugh  it  luajr  Im  briefly  and  in 
siDgle  wortU. 

8n(*(]ial  senuM,  though  grtiitly  hluntetl,  kfc  not 
abuliiho*!. 

Power  of  movetnent  not  dfwtroyed ;  if  tho  pori- 
tioD  of  a  Uinl)  be  chaDgH,  ibc  pntient  will  rMisLur 
bring  it  iinuieUiAlt^ly  iiilo  tbe  original  pojtition. 

K«*ptnition  is  quiet  and  feeble. 

PuIm  fepblo,  frequent,  and  iulermittpnt. 

Tbo  Btumaob  i)icktu»  and  reject  ilH  ODntenU. 

The  fa>OM  may  be  ditirbarged  i noon ti nan tly, 
u  may  aliu  Che  urine. 

Degtattiion  not  deitroyad. 

PupilB  variable,  lh<iuKb  generally  contnioted; 
till!  eyolid>  itniuowbat  upcn. 

Teiiiperaiure  uf  the  body  leat*  than  natur»L 


COMPRESSION. 

Complete  unconsciousness ;  may  ioream  inlu 
iwtlenl'ii  ear  at  tbe  top  of  the  voioe,  but  wili  ro- 
ceiru  n<>  answer. 

Hpeoial  «ensofl  entirely  ias|>#ud(>d. 

Complete  or  partial  paralyiia;  in  uiotc  mtm 
bemiplegui. 

Rofpiration  full  and  notsy. 

PuUe  fall  and  slow. 

Tbe  stoinaoh  is  in»eiiiible  to  any  impraaaioa; 
no  naunca  or  vomiting. 

Bitwels  aru  iDrpid,  and  the  bladder  inrapabia 
of  emptying  itself,  ibough  the  urine  may  eeeapo 
by  overflow. 

[>eglutition  impottiblc. 

PiiitiU  variable,  though  generally  murh  dtlatml 
and  tne  eyelids  oloDed. 

Temiiemture  almost  natural ;  a  little  below  the 
natural  standard. 


No  surgfeon,  however,  will  have  been  lonp:  onpa^ed  in  hoKpital  practice 
before  ho  diftcoven*  that  thene  nharp  ditt'ereiitial  diKtinctions  are  subject  to 
great  varialion.t  and  moditicationa.  I  have  frequently  seen  cases  of  head- 
injury  presenting  at  fii*st  the  signs  of  concussion,  which  alter  the  lapse  of  a  few 
hotir^  became  those  of  compression  ;  others,  again,  in  which  tho  phenomena 
of  compre>*f*ioti.  at  lirst  present,  jcrradually  glided  into  those  of  concussion  ;  and 
Btill  a  third  or  mixed  class  of  cases,  in  which  it  wasditficull,  if  not  impossible, 
to  refer  them  to  cither  one  or  iho  other  divisiim.  In  all  cases  of  compression 
the  coudition  which  produce?*  what  is  commonly  known  as  concussion  is  in 
some  degree  present,  out  is  masked  by  the  prtidominancc  of  the  former.  Not- 
withstanding these  irregularities,  however,  there  remain  a  large  number  of 
canCM  in  which  the  time-honored  distinctioiiK  hold  good,  atid  possess,  I  hero- 
fore,  a  practical  value.  These  distinctions  and  their  causes  may  be  formu- 
lated us  follows: 

1.  When  a  person  receives  a  vi<»lont  blow  upon  tho  head  by  a  Bfone.  brick, 
or  bludgeon,  or  is  precipitated  upon  the  pavement  from  a  height.  IVacturing 
the  skull  and  driving  the  fragments  in  upon  the  brain,  which  injury  is  followed 
immodiately  by  insensibility,  paralysis,  a  slow  pulse,  and  stertorous  rospira- 
tion,  with  perhaps  a  widely-fHlated  pupil,  tho  caso  is  doubtless  one  of  com- 
pression from  depressed  bone. 
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2.  Wben  attor  a  similar  injury,  with  or  without  fracturo^  thoro  follow  only 
the  ordinary  symptoms  of  conouseion,  more  or  le«s  (ompieto,  but  after  the 
lap0e  of  a  few  hours,  or  porhiipn  a  (lay  or  two,  symfitorns  of  conipivsniou  Ket 
in,  the  wiuho  in  all  pn>b:i!)ilit3"  in  the  extniva-sation  of  blood,  which,  leaking 
from  the  broken  vetwels.  has  only  after  Home  time  acturaulute*]  in  a  quantity 
sufficient  to  eompresH  the  brain  8eriounly.  The  ditTerent  noureert  from  which 
the  blood  may  be  derived  are  di^cusded  under  the  hottd  of  iHtracranial  extra- 

3.  When  a  miAAile.  sueh  as  a  ball,  or  other  forei^  body,  is  driven  through 
the  akuU  into  the  brain  and  the  wound  is  followed  by  HymptoinN  of  eompre8- 
sion.  the  eaune  in  nuiltiple,  consisting  of  fragmeutn  of  bone,  the  vulnerating 
bo<iy.  and  an  extravasntion  of  blood. 

4.  When,  after  an  injury  of  the  HkuU.  with  or  willmnl  fracture,  Hymploms 
of  coinprestiion  net  in.  at  M>nie  period  between  the  sixth  and  the  thirtielli  day, 
the  cauHo  is  generally  the  prenenoc  of  a  purulent  extravaAation  or  of  an 
AbAcesA. 

ft.  When,  in  con>.equence  of  a  fracture  of  the  Hkull,  with  depreRnion.  wynip- 
tonos  of  compree»8iun  immediately  follow,  and  after  a  time  pnsw  away,  the 
infertince  in  that  the  dcprensed  portion  of  bono  has  been  detached  and  thereby 
rendered  movable,  so  that  the  elevation  of  the  brain  which  lakos  place  duriujif 
the  ventricular  nmtraction  of  the  heart  and  the  act  of  expiration  Iuim  been 
flufflcient  to  raine  the  fragment  into  place.  Such  caHCS,  hnwever.  ai*e  excee<i- 
iu^ly  rare.  When  the  (k-jtrewsed  portion  of  bone  i*  in  the  tein]>oral  region 
and  it  riseH  without  artiticial  aid.  the  act  inuHt  be  due  to  the  temporal  muHcle 
pulling  the  piece  to  the  proper  level,  after  the  paralysis  con!*equent  on  contu- 
sion of  itH  fasciculi  bau  disappeared. 

6.  When,  ftfterafleverc  head-injury,  with  or  without  a  fVacturo.  the  patient 
lie*  insensible*,  with  general  paralysis  and  with  a  quiet  respiration,  warcely 
diRceniible,  no  .sagacity  can  uo  more  than  surmise  what  intratTanial  lesion 
has  occnrrvd. 

There  are  alBO  cases  of  compreHsion  eauned  by  morbid  growths  in  the  brain, 
|jU>d  by  ciinAtitutional  nyphiliSf  which  fall  within  the  province  of  operative 


Intracranial  Extravasation  of  Blood. 

Intracranial  extravasations  of  blood  occur  in  five  localitien, — between  the 
bones  fif  the  Bkull  and  the  dura  mater,  in  the  cavity  of  the  arachnoid,  in  the 
pia  muter,  in  the  ventricloH,  and  in  the  nubstanee  of  the  brain.  They  may 
take  place  quickly,  in  a  few  minutes,  or  may  form  in  a  more  gradual  manner 
ftAer  the  lnp»e  of  several  dayB.  In  some  iuAtancos  the  extravasation  is  con* 
fine^l  to  a  limited  ai*«a.  in  others  it  extends  over  a  large  surface. 

The  coiloctioUH  in  the  last  two  positions  have  been  considered  under  the 
beads  of  concussion  and  compression. 

Bxtrnvasatiotis  Oetween  the  hone  and  the  dura  mater. — When  a  blow  or  a  fall 
M  received  upon  the  head,  the  force  is  transmitted  through  the  skull  and, 
\r  Hudiciently  intense,  it  will  detach  the  dura  mater  from  the  bone.  As  the 
connection  between  the  two  consists  in  part  of  blood-vessols,  some  of  the  latter 
are  nece^-^arily  broken,  and  an  escape  oi"  blo^nl  follows,  forming  a  clot  (Fig. 
310),  which  will  be  temporarily  limited  by  the  extent  to  which  the  separation 
takes  place  at  the  time  of  injury.  If  thelarge  branches  of  the  middle  menin- 
geal artery  are  torn,  or  the  main  trunk  from  which  they  arise,  the  hemorrbage 
will  bi*  profuse,  quickly  forming  a  clnt.  dissecting  away  the  dura  mater  from 
the  bone  for  a  considerable  extent  (Fig.  311),  and  producing  in  a  very  short 
time  well-nuirked  sy^nptoms  of  compression.  In  most  ca^es  of  intracranial 
clots  following  \iolence,  the  blood  comes  firom  the  meningeal  arteries  or  their 
branches.  When  the  bleeding  is  very  slow,  it  may  l>e  many  days  before  cora- 
presHion  comes  on.  as  the  brain  becomes  somewhat  adjusted  to  the  gradual 
tccumulation. 

in  extensive  hemorrhages  from  rupture  of  the  meningeal  artery,  the  blood, 
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naturally  ^fmvjtat in jT  downward,  may  iiltimaiely.  as  ehowii  by  Uutchini 
coinpfCrtfl  thy  t-avernouei  Hinua,  eaut<iiig  venous  distention  with  dilntatitm 
the  pupil  from  pivssuro  on  tbe  third  nei'vu,  and  aUo  panilysis  on  tliw  opj 
Bite  side. 

When  8  sinus  is  ruptured,  t  he  blood-extra rasation  takoH  place  into  the  caA*i1 
of  iho  uniL^linoid.  tlimi^li  it  tiiav  also  find  itn  way  betweeu  the  dura  inutttr  nn<l 
the  bone.     Ii  is  said  that  the  luiofal  sinus  is  otlener  the  subject  of  rupti 
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than  either  the  longitudinal  or  the  cavernous.    The  reverBc  has  been  ti*uo  in 
experience.    A  number  of  caseH  have  been  collected  by  writers  in  which  tl 
middle  meningeal  artery  has  been  wounded.     I)r.  S.  W.  (4i*ot*^  ban  examim 
eight  casosof  gunshot  injuries  of  the  hwid  in  which  this  vessi'l  was  torn, 
eador  was  brought  into  the  University  ITospital  with  an  oxteusive  fracture     , 
of  the  side  and  buso  uf  (lu*  ^kiill,  from  llu*  cnectK  of  which  he  died.     A  voi!||^l 
large  elot  of  blood  whh  f)inn«l  bclweun  the  bones  and  the  <luni  mater,  doriv^^^ 
chielly  fmni  a  wound  of  tlie  middle  tneiiinireal  nrlery  a  short  distance  above 
lis  cntnince  into  the  skull.     Whelher  the  bomorrhii^o  comes  from  the  rup- 
ture of  a  sinus  to*  «if  the  menint^eal  arierv%  the  smaller  veMsels  in  either  ciise 
conlributy  lo  t'uniiMh  a  certain  auiouni  of  blo4>d.  aw  it  is  impossible  to  dotai 
any  portion  of  the  dura  mater  tVora  the  bone  without  opening  numei 
blood -channels. 

Symptom.s. — The  si^nH  of  extravasation  of  blood  between  the  cmnial  boi 
and  the  dura  mater  are  not  always  uniform.     Where  the  bleudinjf  is  sic 
in   consequence  of  either  collapse  or  a  very  circumscribed  detachment  of 
the  membrane,  the  onlinaiy  phenonieTui  may  not  appear  for  sevei'al  hours. 

erhaps  days.     The  8i;rus  in  well-marked  cases  are  thoBe  of  compression. 

he  patient,  after  a  blow  or  fall  u]»on  the  head,  pusses  in  a  short  tune  iuto 
ft  Condition  of  uncouHciousueSH ;  the  btvathinir.  at  first  labored,  becomes  stur- 
torous  and  puffing,  the  cheeks  rise  at  each  expiration,  and  the  pulse  is  full 
and  slow  ;  the  ptipiln  are  ililated.  and  there  is  paralysis  and  elevation  of  tern- 
peratuiv  ou  one  side  t>f  the  body.  To  tiiese  symptoms  nmv  bo  a<ided  reten- 
ti{m  of  urine,  ntid  fivquentlv  loss  of  control  over  the  bowels.  Irregularities 
are  occasionally  suun  in  which  none  of  those  bv"»P^""^**  ^^'^  pivseni.  In  the 
csaae  of  a  sailor  bn>ut^ht  into  the  University  l^osniial.  who  fell  into  the  hold 
of  a  vessel.  Ntrikinjbf  the  head  immediately  al)ove  tlie  external  auirular  pmee«9 
of  the  frontal  bono,  and  who  died  thive  days  after  the  injury,  (here  was  n( 
auconsciousness.  even  until  a  few  minutes  (>ufore  his  death,  but  only  a  ali]  '^ 
degix'e  of  dulnefts.  He  was  able  to  swall(»w  without  diflficulty.  and  there 
an  entire  abtteuee  of  pamlysis:  indeed,  the  limbs  were  rigid  and  btitf,  ratb4 
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than  powerlodA.  The  po«t-mortem  n«venled  both  a  blood-clot  beneath  the 
dam  rnutiT  and  a  tisvuru  i.if  the  fVontnl  buntv  Irrei^uluritit.''*  iiro  t'rf(|uontly 
«>on  in  ru^rd  lu  the  condilion  of  the  pupils  afior  iraunmlic  uxtrnviiMUlion 
of  hlmHl.  Iiij^tead  of  bi^in^  diluted,  they  may  bu  couti*a<7ti.>d.  or  one  may  be 
lar^>  and  the  other  Hiiiiill  The  euUM^  of  the  dilated  pnpil  in  (Mttintrossion  is 
dup  U>  prceismv  upon  the  third  cranial  ner\^e.  The  pulne  may  also  differ  X'vtnxi 
thv  typieal  eonditiun,  and,  instead  of  bein^  full  and  hlosv.  may  be  ttinall,  fro- 
qucni,  and  irre>fular  There  are  conditiont*  in  which  the  tmuniatie  origin  of 
%  c*loi  and  its  location  inav  be  readily  mistaken.  A  man  muy  he  Helaed  with 
apopU'xy  and  fall  npon  liin  head.  iiiHietrn^a  wound  of  the  scalp  or  a  frac- 
ture of  the  skull.  If  at  the  time  of  the  attack  no  witness  was  present  who 
could  comraunieato  the  attendiui^  cireuniHtanceh  to  the  nurgoon.  the  latter 
in*y  he  led  into  a  ^reat  error  by  mistaking  the  caune  for  the  effect.  A 
person  may  be  so  pr»jfoundly  intoxicated  or  narcotized  an  to  exhibit  nymp- 
tonut  clonely  roHemblin^  ihiwo  of  conipre«t*ion  fV<nn  blood,  and  aside  from 
the  odor  ol  the  liquor,  or  wome  evidence  of  opium-poiHoning.  it  wcmld  l»e 
very  difflcult  to  ascertain,  at  least  ior  some  time,  the  true  cause  of  the  con- 
dition. Kichardnon.  of  Ijondon.  has  indicated  a  very  simple  method  of  dis- 
tinju:ub*hin^  l>etwi»en  the  stupor  arising  fi"om  apojdexy  or  compression,  and 
that  from  pn^foijnd  intoxication,  in  the  fii-st,  the  temperatiire  diffors  little 
tVom  the  healthy  standanl ;  in  the  last,  it  is  always  considerably  below.  In 
gome  of  the  police  Htatious  of  London  thermometers  are  kept  for  the  purpose. 
In  mo(*i  insiancert,  howfver,  a  just  conclusion  can  be  reached  from  the  histoiy 
of  the  case.  An  individual  receives  a  blow,  or  falls  upon  the  bead,  or  he  is 
kDiK*k<Ml  insensible,  or  perhaps  it*  oidy  momentarily  stunned.  In  a  few  min- 
utes or  an  hour  he  is  able  to  rise,  and  perhaps  walks  to  his  home,  or  is  carried 
tea  hospital  In  a  short  time  »(terward»  he  becomes  dull  and  drowsy,  the 
pulsi*  beats  slow  and  full,  he  is  n^used  with  difficulty,  and  finallv  falls  into 
ft  heavy  sleep,  with  stertorous  respiration,  and  paralyaia  of  one-lialf  of  the 
body.  Such  a  case  is  most  probably  one  of  compression  from  oxtravaaated 
blood  beneath  the  dura  mater,  and  duo  to  nipiurt*  of  Hi:»nie  of  its  vcs-sek. 
Should  the  symptoms  come  on  in  a  few  minutes,  atid  without  fracture,  either 
an  extensive  deiarbment  of  the  dura  mater  has  occurred  or  the  bhjod  issues 
from  the  larjLre  branches  of  the  menint^eal  :  if  from  the  last  cause,  the  clot 
will  be  locjited  at  the  side  and  base  of  the  brain.  If  the  s>-mptom9  arise 
only  at^er  several  hours,  or  it  may  lie  days,  there  is  reasonable  fjround  to 
infer  that  the  detachment  of  the  dura  mater  is  at  a  point  where  the  vessels 
are  («mall  and  the  flow  very  slow.  In  cases  of  depressed  fracture,  should 
compression  follow  the  injury  immediately,  it  will  be  du*.*  to  the  displaced 
bone;  if  after  the  lapse  of  some  time,  it  will  mort*  likely  arise  from  a  clot 
of  blmid.  The  symptoms  of  compression  from  a  bloixl-cfot  may  V)e  delayed 
«vcn  after  a  considerable  9e])anition  of  the  dura  rnaier,  in  consequence  of  "the 
c<dl«fw*e  succeeding  u  severe  injury,  by  which  th«  heart  is  so  enfeebled  that 
the  circulation  does  not  reach  the  torn  vessels  with  sufficient  foree  to  over- 
come the  combined  resistance  of  their  clotn  and  thiit  arising  from  the  refrac- 
tion and  invei*sion  of  their  tunics.  As  soon,  however,  as  reaction  sets  in, 
tht  -  ila  an*  displaced,  the  bleeding  beeins,  and  the  characteristic  signs 

of  .  -ion  appear.     When  in  addition  to  the  siffns  of  compre.ssion  there 

fii  present  great  restlessness,  with  disturbance  of  the  muscular  system  and 
(ODVulsions.  the  case  is  probably  *ine  of  laceration  of  the  brain-substance, 
and  constitutes  a  most  tmfavorable  complication,  one  which  is  by  no  means 
tincommon.  Mr.  Ilowett*  states  that  "the  post-mortem  records  of  St. 
George's  Hospital  show  that  within  the  last  few  years  there  have  been 
twvnty-tive  ca-ses  of  large  extnivasaiions  <if  blood  between  the  bono  and 
dora  mater,  in  alt  of  which  the  bmin  was  more  or  less  extensively  lacerated.*' 
Mere  muscular  twitchings,  tremors,  and  contractures,  without  paralysis, 
may  In*  caused  by  injury  to  those  branches  of  the  fifth  pair  of  nerves  which 
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Hupnly  the  dura  mater,  and  do  not  necessarily  iDdicate  brain  lesion,  only  cor- 

tituil  irrilalit.in.     Paralyt^iH  j^enerally  nieauH  lesiou. 

Treatment. — C'urn|jre.s.sioD  i'roni  exinivusated  blood  benvath  the  dura 
mater  can  be  relieved  only  by  the  removal  of  the  cauae,  an  the  absorption 
of  a  clot  in  thin  locality,  I  |)re8un»c,  rarely  i»ccurs.  To  dt»  this  it  is  noceHsary 
not  only  to  make  an  openinj^j  in  the  Hkull,  but  uIho  to  know  wheiX"  it  should 
be  made.  When  a  ball  i«  lodged  in  the  ann  or  leg.  and  ie  followed  by  cou- 
Btnut  pain  or  dir^ordcred  sensibility  within  certain  limits,  even  though  ronioto 
from  the  seat  of  injury,  itn  position  may  be  inferred  with  conttiderablo  cer- 
tainty from  an  aL'tjuainlanee  with  the  (lintribntion  of  the  nerves.  When^ 
however,  we  attempt  to  apply  such  a  test  to  injuries  of  the  brain,  the  analtn?y 
fails,  not  because  a  connection  betwt^u  special  ix*giouH  of  the  encephalon  and 
detinit-o  functions  does  not  exist,  but  because  there  is  such  a  mutual  depond- 
enco  between  the  different  portions  of  the  brain  that  disturbance  of  tunction 
IVom  traumatic  causes  drws  not  always  give  the  duo  to  the  seat  of  le«*ion. 
The  sinularify  of  phenomena  from  morbid  influences  acting  u[>on  the  brain 
widely  ditlerent  in  position  hai^  been  ably  brought  out  in  the  recent  papers 
of  Brown-Se^jiiurd.  If,  however,  a  depressed  fracture  existH.  we  have  then 
a  tolerabl}'  certain  guide.  If  a  severe  contusion  has  let^  its  ti-aces  on  th« 
riealp,  though  less  reliable  than  the  former,  yet  it  is  not  without  diagnostic 
value.  But  when  neither  depression  nor  contusion  is  present,  huw  shall  we 
interfere  for  tl»e  ivlief  of  the  patient?  In  the  absence  of  either  of  thoHO 
signs,  and  if  there  is  no  paralysis,  it  is  our  duty  to  defline  any  operation, 
and  to  be  content  with  keei»i]ig  the  head  elevated,  making  applications  of 
cold,  and  administering  the  Huid  extract  of  ergot  to  excite  ooutractiou  in  the 
muscular  walls  of  the  injured  vessels.  If.  however,  paralj^is  is  present,  one 
point  is  gained ;  the  ©xtravasated  blood  is.  as  a  nde.  on  the  opposite  side ;  but 
in  what  part?  If  the  compression  followed  the  injur}^  very  quickly,  tlie 
inference  is  that  the  source  of  the  blood  ih  near  the  point  where  the  middle 
meningeal  enters  the  skull,  or  wheir  its  first  brancheh  are  given  off. — that  is, 
near  the  anterior  inferior  angle  of  the  parietal  lu)nc  ;  and  half  nn  inch  above 
this  poini  ihu  hkull  hhould  bu  Uired.  The  approach  to  (his  point  must  be 
effected  through  the  temporal  regiou.  An  inciwion  should  be  made  parallel 
with  the  coiirNc  of  the  zygoma,  at»d  one  inch  and  a  half  above  it,  conuuencing 
about  half  an  inch  outside  of  the  external  angular  process  of  the  frontal 
bone.  The  skin,  and  the  superficial  an<i  deep  temporal  fascia',  should  bo  di- 
vided in  succession,  securing  any  branches  of  the  superlicial  toniporal  artery 
which  may  sjiring.  The  temporal  aponeurosis  should  be  opened  by  a  crucial 
inciwion,  by  which  a  more  ready  access  can  be  obtained  to  the  deeper  parl8. 
The  temporal  muscle,  thus  exposed,  recpiires  to  be  divided  vertically,  and  it* 
fasciculi  pressed  aside  in  order  to  expose  the  bone,  and  any  branches  of  the 
deep  temporal  which  bleed  should  bo  secured  by  the  ligature.  Upon  the 
portion  of  bone  now  uncovered  the  trephine  can  be  applied,  and  ailcr  the 
excision  of  the  piece,  and  the  removal  of  any  clots  discovered,  the  meningeal 
artery,  shtmhl  iho  bleeding  come  from  this  point,  may  be  tied,  or  the  canal 
in  which  it  lies  plugged  with  sotV  wood  or  wax,  or  the  mouth  of  the  vessel 
sealed  with  the  i>oJnl  of  a  heated  knitting-needle.  If  by  this  openttion  we 
fhil  to  discover  the  clot,  we  ai-o  to  remember  that  the  posterior  hninch  of  the 
middle  meningeal  is  quite  large,  and,  if  torn,  would  pour  out  considerable 
bliM>d  in  a  vory  short  lime,  and  we  nniy  next  pnM'iHHl  to  tivphine  the  skull 
over  the  inferior  posterior  angle  of  the  parietal  bone  vvith  a  view  to  reach 
the  vessel.  Kven  in  cases  wheix^  the  paralysis  is  on  the  side  of  the  injurj-, 
indicating  an  extnivasaiion  of  blood  on  the  opposite  side  of  the  brain,  I  can 
conceive  of  no  substantial  reasons  why  the  trephine  may  not  be  applied  over 
that  luirt  of  the  skull  answering  to  the  seat  of  presRure.  The  results  of  cases 
whicn.  in  view  of  the  uncertainty  of  reaching  tne  offending  cause  by  the  tre- 
phine, have  been  managed  expetrtantly  justify  a  much  bolder  surgery  than 
that  usually  inculciited.  Of  one  hundred  and  forty-seven  ciiscs  treated  ex- 
pectantly, according  to  the  analysis  of  Wieaman,  one  hundred  and  thirty- 
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ODc  divU.  while  of  one  hundred  and  ten  tTvat«d  by  operative  measurea  the 
rotjriiility  was  only  thirly-Hix. 

Extra v-dsations  into  the  oivity  of  the  arachnoid. — A«  there  is  uothin^f  to  limit 

le  exteuHiou  of  the  bloud  in  this  poHitiun,  it  (litTiLHus  itnelr  through  the  huo 
^tlbe  arachnoid,  and  may  Hpi*eud  over  the  euiire  rtuHiice  of  one  »»r  both  hemi- 
j)hero«.  ThiK  blood  ap)»euret  Husceptibie  of  organization.  In  no  other  way 
'win  wo  explain  the  anatomical  appearances  of  these  extravasations.  The 
Mo4h1,  atter  undergoing  eoajfulation,  becomes  enclosed  in  a  membrane,  which 
i»  often  adherent  to  the  re(1eele<J  layer  of  the  arachnoid,  ho  that  there  are 
rvally  two  Macs,  one  within  the  other.  At  other  time**  the  blood-sac  remains 
in  a  tn^at  moanure  disconnected  from  that  of  the  arachnoid,  lying  loosely  in 
ita  caviiy.  The  vaf^cularity  *d'  such  blood-cystH  would  seem  to  depi*nd  on 
their  connection  with  the  rutlected  layer  of  the  araehnoid,  as  vessels  in  con- 
•idemble  numbers,  when  such  connection  exists,  pass  from  one  to  the  other. 
Tlic  contents  of  these  cysts  aiii  not  always  alike.  In  son»e  a  part  of  the 
original  dot  may  be  present,  pivsentin^  various  degrees  of  discoloration,  and 
leaving  a  yollowish-gi-een  residue;  in  others  the  contents  riMuain  liquid, 
pos^c'^in^  the  i)ropertie9  of  blood-scrum;  in  others  agiiin  are  found  clots, 
Bornc  of  which  bear  the  nuirks  of  having  been  recently  formed  from  the 
f^ving  way  of  the  vessels  of  the  sac,  and  still  others,  doubtless,  contain  broken 
remains  of  the  original  coagulum. 

These  cysts  are  not  peculiar  to  any  age,  and  wlien  the  accumulation  is 
A  their  presfluiv  will  atl'oct  both  the  bniin  and  the  cranial  bones,  flalten- 

tg  the  former,  and  indueing  absorption  and  thinning  of  the  latter.  If  the 
coHiH'tion  ia  circtimscribed,  it  will  form  for  itself  a  cup-shaped  depression  in 
the  surface  of  the  brain,  but  if  the  exti*avasation  is  diffused,  forming  a  cap 
for  the  hemisphere,  there  will  be  a  genenil  dcpitiHsion  of  the  convolutions. 

Treatment. — There  are  no  signs  distinctive  of  intra-arachnoid  extravasa- 
tion ;  therefore  our  tivatment  must  be  in  a  great  measure  empirical,  and 
should  be  direde*!  to  the  relief  of  symptoms  whieh  are  due  to  brain-pressure. 
Aft  thin  extravasation  occurs  in  the  sac  of  the  arachnoid,  the  blood,  meeting 
with  no  obstacle,  will  spivad  over  an  cxti-nded  surface  of  the  brain,  on  which 
ai;cuunt  symptoms  of  compression  will  develop  sli>wly  or  may  be  absent  alto- 
eether.  i>itFused  preewure  is  genenilly  attended  with  headache,  restlessness, 
lo«ft  i>f  control  over  the  temper,  constipated  bowels,  and  involuntary  move- 
ments of  the  muscles.  Those  symptoms  may  culminate  in  epilepsy  or  in- 
tfanity.  Whatever  uncertainty  of  diagnosis  there  may  be.  there  are  certain 
remedies  mi>st  clearly  indicated, — namely,  the  general  or  local  abstraction  of 
bb^iid,  the  application  of  cold  to  the  head,  a  brisk  saline  ciitbartic.  and  the 
bromide  of  ]>otash  in  dosea  of  twenty  grains  every  three  hours.  Should 
there  be  much  headache,  the  administration  of  small  doses  of  a  mercurial, 
both  for  its  absorlH»nt  and  its  anti-inflammatory  properties,  will  bo  produc- 
tive of  benefit.  If  the  mercurial  at!ecls  the  moutu.  it  should  be  omitted,  and 
the  iixlidc  of  potaah  substituted,  in  doses  often  or  twelve  grains  three  timea 
a  day.  The  diet  at  first  should  be  restricted,  but  should  be  made  more  liboral 
as  the  case  advances. 

Are  there  any  circumstances  which  would  justify  the  use  of  the  trephine 
in  cases  of  supposed  intra-urachnoid  hemorrhage?  If  a  man  receives  a  blow 
ujion  the  head,  and  there  follows,  atYor  several  hours,  compression  of  the 
brain,  it  would  not  be  amiss  to  open  the  skull,  guided  by  the  contused  soft- 
parts,  and  ap[>ly  the  trephine.  If  blood  is  present  in  the  cavity  of  the  arach- 
noid, it  will  be  discovered  by  the  dcop-hluo  color  showing  through  the  dura 
mater,  and  can  be  removed  by  incising  the  latter  membrane. 

RxtravtJAation  of  blood  from  the  vesacU  of  the  pia  mater, — An  injury  wluch 

Eroducea  rupture  of  the  vessels  of  this  membrane  gives  rise  to  a  copious 
emorrbago.  The  bloisi  is  not  limited  by  |>eculiarities  of  structun.',  but  be- 
coriicB  <iiffuscd.  and  may  spn>ad  over  the  cerebrum,  gravitating  to  the  cero- 
U'llum.  the  medulla,  and  the  spinal  cord.  The  freedom  of  movement  allowed 
tbo  extravasated  blood  from  the  distribution  of  the  pia  mater  explains  the 
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absence  of  blood-cysU  in  this  membrane.     It  might  bo  expected  that 
thu  bluud  in  |tL-rniilled  tu  settle  down  to  thi;  buKi*  uf  the  nkull  and  inlu 
Bpinal  canal  thorc  would  bo  lorts  tendency  to  comproHuiou ;  but  I  have  roaikjn 
to  believe  that  Huth  is  jiut  the  oa»e. 

ThiH  tbrrn  of  blood-rxtnivaHation  is  of\en  produced  by  di(hifte<l  force  and 
aflocls  bnth  hcniisj)hcreH.  In  two  caBes  of  niilnmd  injiirv  ifccntly  under  my 
care,  the*  bvnipttnus  of  conipiiiHaion  were  Wfll  muikod,  and  thLMiiifuscd  char- 
acter oi  the  ertuhion  waw  predicated  on  the  exi8leuce  of  general  puralysiB. 
The  poHt-iiiurtt.'m  Mhowed  llie  entire  bmin  to  be  covered  with  a  thiii  layer  of 
extravaHfltod  blood,  derived  fVom  the  veRHcIs  of  the  pia  mater. 

Theix?  is  a  peculiar  extravasation  of  iduody  serum^  which  I  have  seen  in 
fatal  easen  of  severe  head  injui-y,  derived  from  the  vewsels  of  the  pia  mater, 
and  unaccompanied  by  any  eviaenee  of  bniin-laeeration  or  blood-clote.  The 
only  explaniiliou  for  such  a  large  accumulation  of  fluid  without  visible  lesion, 
which  occtirK  to  nic.  is  that  of  a  vascular  paralysis  so  modifying  the  vital 
properties  of  the  walls  of  the  blood-vessels  of  the  brain  as  to  favor  a  fn?e 
e8eaf)e  of  their  li4|iud  contfiils. 

Treatment. — VVe  huvi*  uui  the  means  of  ascertaining  with  any  certainly 
the  presence  of  such  extravusHtions.  The  same  general  and  local  measures 
are  to  be  employed  as  in  a])opleetio  attacks.  The  use  of  the  trephine  is, 
however,  admissible  when  there  are  focal  sjonptoms. 

Wounds  of  the  ainuseji. — Injuries  of  this  nature  are  produced  by  a  fragment 
of  depressed  bone,  or  by  a  shot-missile,  rarely  by  violence  applied  to  the  skull 
indentiidcnl  of  buue  lesion.  Occasionally  the  accident  has  followed  the  use 
of  tiie  trephine.  The  bleeding  where  the  opening  is  at  all  extensive  is  very 
profuse,  ami  may  rapidly  prove  fatal. 

The  treattneut  in  such  injuries  is  the  prompt  removal  of  fragments  of 
bone,  applying,  if  necessary  for  the  ])urpofle.  the  trephine,  and  freely  ex- 
posing the  injuivd  sinus,  AVhcn  the  aperture  is  small,  pressure  with  a  dossil 
of  lint  miiy  be  sutlicient  to  arrest  the  hemorrhage ;  when  large,  the  side*  of 
the  rent  shcmld  be  stitched  together  by  a  tine  catgut  thread  applied  as  the 
glover's  suture. 

Chuofihot  WoondB  of  the  Head. 

This  class  of  injuries  is  exceedingly  fatal. — ^'.specially  so  since  the  introduc- 
tion of  the  conical  projectile.  The  old  round  nail  was  frequently  deflected 
after  penetrating  the  integument,  passing  between  the  bone  and  the  scalp, 
and  either  escaping  at  a  distuni  pnint  or  ItMlging  in  the  sot)  parts  of  the  scalp; 
but  thi.^  momentum  of  the  modern  missile  generally  carries  it  crashing  directly 
through  the  skull  and  brain  anri  driving  fragments  of  the  b<me  into  the  cere- 
bral tissue.  Some  of  the  most  terrible  wounds  of  the  skull  arc  produced  by 
fragments  of  shells.  In  whatever  way  caused,  whether  by  balls  or  by  por- 
tions of  exploded  shells,  the  prognosis  will  be  unfavorable.  Concentration 
and  intensity  of  force  confer  ui>on  all  such  injunes  the  gravest  importance. 
The  chief  distinguishing  foatni-e  between  these  wounds  and  those  usually 
encountered  in  civil  practice  or  from  ordinary  traumatic  causes  is  that  in 
the  former  the  external  or  visible  injury-  appears  unimportant  and  conveys 
no  idea  of  the  extent  of  the  internal  or  invisible  damage.  There  may  be 
an  (H>ening  in  the  integument  or  in  the  external  table  so  small  as  almost  to 
escape  observation,  nnd  yet  the  skull  may  be  extensively  fissured,  the  internal 
table  comminuted,  the  membranes  and  sinuses  torn,  and  the  brain-substance 
contused  or  lacerated.  In  the  ordinary  eases  of  head  wounds  which  come 
into  our  hos]iitnlH.  caused  by  the  wheels  of  wagons,  or  by  missiles  like  stones 
and  bi-ickH,  gi\ing  rise  to  Dlaek-andblue  discoiorations  of  the  integument, 
swollen  eyelids,  free  hemorrhage,  and  the  detachment  of  largo  and  irregular 
portions  of  the  scalp,  the  external  injuiy  is  no  index  to  the  internal,  which 
may  Indeed  be  quite  insignifleant. 

'f  he  evil  consequences  of  gunshot  wounds  of  the  head  are  imTtiediate  and 
remote.     Under  the  former  or  immediate  consequences  may  be  mentioned 
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eOBomsion,  compression,  aad  hemoirbage,  and  iiader  the  latter  compreHsion, 
loflamnjatiou  of  the  bruin,  uf  iLs  iiitimbranc^i^  or  of  both,  tho  fonnation  of 
thrombi  in  the  ninuaes,  abscoHs^  pyemia.  uforoHia  of  boDc.  tauseular  weukneas, 
verti|jo.  beadaohe.  Iosh  of  memory,  epilopHV,  and  paralyaiM. 

Mortality  of  gunshot  wounds  of  the  head. — According  U\  Macleod,  during  the 
Crimean  War  there  were  6.'iO  canos  o^l  scalp  woundn,  of  which  8,  or  l.l  per 
Aent.,  died;  61  cimcs  of  frncture  of  the  cranial  walls  without  known  depres- 
'  m,  23.  or  37.7  per  cent.,  proving  fatal ;  74  canc.s  of  fracture  with  depression, 
with  a  mortality  of  53.  or  71. (>  per  cent.;  (i7  in  which  the  nkull  wan  pone- 
tnitwj.  *i7.  or  100]>er  cent.,  dying;  and  U»  in  which  the  ftkull  was  i>orforatod, 
te.7  j>er  cent,  proving  fatal.  Alcock  gives  28  cases  of  fracture,  and  22,  or 
78.5  |wr  cent-,  of  deaths.  Meniere,  during  the  war  in  India,  records  9  cases 
of  wounds  i^neti-ating  the  skull,  88.9  per  cent,  resulting  in  death.  The 
same  author  collects  fn>m  other  sources)  10  addilioual  ciLttes  of  penetrating 
wounds,  nil  of  which  were  mortal. 

The  Surgical  IIisti>ry  of  our  own  late  civil  war,  though  exhibiting  a  heavy 
mortality,  yields  a  mora  favorable  result  than  that  indicated  by  the  Hgurea 
already  recorded. 

Taking  wounds  of  tho  scalp,  incise^l,  puuctm*ed,  and  lacerated,  there  were 
669,  with  a  moinality  of  only  2  per  cent.;  of  gunshot  wounds  (d*  the  scalp 
thvre  wore  773*>.  witn  a  mortality  of  102,  and  motat  of  those  from  inflamma- 
tion of  tho  encephalon. 

The  reHuitti  of  a  summary  of  4350  gunshot  injuries  of  tho  cranium  are 
exhibited  in  the  following  table: 


CoBtotioni —... 

Fraetnra  of  th«  outer  Uble  alone 

Fnkctorv  of  the  loaer  tftble  alooe 

LiB«ftr  AMure  of  both  t»blcj 

Fm6(ar«of  both  Ub1««  without  Iidowo 

daprvMioD 

ItiHrniTl  fr*otur« » 

Fi««tmtiag  frmotare— » 

Farfcriuing  frBoture 

IdmMmeiit  or  oraab.„ 

O««tf»-eoa|> 

ToUl ».. 


No.  of  I 


4950 


Booovend. 


Dlod. 


1728 


2&U 


radrtor^ 


RstlDOf 

MonaUcjr. 


lOT 


Excluding  the  107  undetermined  eaBos  in  the  above  collection,  the  general 
inortalitv  frum  the  different  furms  of  shot  itijuries  above  fl|>ecitied  is  59.2  per 
cent,  "f  he  mortality  following  shot  woundn  of  the  cranium  in  the  Confed- 
erate armies,  according  to  Mc<Tuire,  was  tJO  per  cent. 


Gunshot  injuries  of  the  scalp. — Wounds  of  tho  scalp  may  be  caused  by  frag- 
ments of  shells,  sabres,  bayonets,  or  balls,  and  they  may  partake  of  the  char- 
acter of  incised,  lacerated,  or  punctured  wounds.  A  missile,  even  though  it 
fftrikcB  the  head  obliquely  or  at  »  very  acute  angle,  merely  grazing  tho  bone, 
Is  likely  to  communicate  a  serious  sbock  or  disturbance  to  the  encephalon. 
SfaouKi,  however,  the  injury  be  contined  lo  tho  soft  parts,  and  be  pn>duced  by 
a  piece  of  shell  or  a  conoidal  ball  moving  with  great  velocity^  tho  tissues  will  be 
damaged  in  such  a  manner  as  to  prixluco  some  degree  of  sloughing,  and,  when 
the  vesaels  of  tht*  |>encranium  are  injured,  cause  exfoliation  of  the  external 

Me  of  the  underlying  bone.     When  the  momentum  of  a  ball  is  in  a  large 

asnre  expended,  it  may  simply  contuse  the  scalp  without  penetrating,  or, 

If  it  effects  an  i-niranoe,  merely  Iwlge  between  the  soft  parta  and  the  bone. 

TanATXENT. — The  treatment  of  uucom2>licated  scalp  wounds  from  the  caa- 
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unities  of  war  does  not  differ  from  that  proper  to  injurieH  of  the  Mtme  region 
met  with  in  civil  pmnfico,  BloLuiinf";  ahould  bo  arrostod,  foreign  bodies  re- 
moved, the  part^  eleunly  shaven,  tljc  wound  dininfoded  and  dressed  antisep- 
tieally,  and  absolute  quiet  eulbi*ced.  ('are  must  be  taken,  should  an  abscosi 
follow,  to  have  it  opened  early  H'ld  at  a  de|>endent  point,  to  insure  drain- 
age; and,  as  an  aijditional  precaution  against  the  ditfuHiou  of  inHammatory 
products  throi;£fh  the  sulj-aponeurotic  conneclivo  tissue,  a  recurrent  bandage 
ehould  be  applied  aeeurately  to  the  head.  When  Huppuration  occurs  beneath 
the  a^toneunmis,  drainage  must  be  prt>vidcd. 

Gtinshot  wounds  of  the  cranial  brmes, — These  may  be  divided  as  follows :  prst, 
contuRionB  of  the  bones  without  fracture:  secowf,  incised  wounds  and  frac- 
tures of  the  external  or  internal  table,  or  of  both  tables,  of  the  bones,  wit hotit 
inipin^in^  ujkju  the  bniin;  thinly  fnicturee  with  depi'ession;  fourth,  fractures 
with  penetration  and  perforation;  fifth,  crushing  fractures. 

1.  Conttmons  of  the  cranial  bone^. — A  ball  or  other  missile  may  strike  the 
skull  without  sufficient  momentum  to  cft'ect  either  a  lodtjment  or  entnvncc, 
and  only  produce  at  the  time  a  slight  degree  of  concusHion,  from  which  the 
patient  altera  brief  jieriod  recovers,  and  3'et  the  utlLer-ertecls  may  prove  very 
HorioUH.  1  have  seen  men  permanently  invalided  in  this  way  from  the  dis- 
turbance to  which  the  brain  has  been  subjected,  giving  rise  to  severe  hitad- 
ache.  confusion  of  ideas,  loss  of  memory,  feebleness  of  the  limbs,  irregularities 
of  muscular  action,  or  defects  in  co-oixiination,  moral  ect^entricities,  violent 
outbreaks  of  tenijier.  epilepsy,  etc.  As  these  diseases  may  exist  without  any 
serious  inipairmfnt  of  the  general  health,  the  unfortunate  victims  are  some- 
times unjustly  charged  with  malingering.  These  contusions  ai'e  often  fol- 
lowed by  detachment  of  the  dura  niaier.  or  by  rupture  of  a  sinus  or  of  the 
vessels  of  the  pia  mater,  giving  rise  tn  fatal  compi*ession  of  the  brain  from 
hemorrhage,  also  hy  laceralrou  of  tlie  brain-subntance  and  the  formation  of 
intracranial  suppuration.  In  ihono  cascf  in  which  death  is  representcil  to 
have  followt-'d  contusions  of  the  skull,  without  any  detectable  sign  of  injury 
to  its  contents,  it  is  probable  that  the  investigation  has  not  been  sufficiently 
thorough. 

2.  Fracture  without  depression. — These  wounds  difler,  according  to  the  mtture 
of  the  vulneratiug  body  and  the  angle  uf  contact.  When  inflicted  by  the 
Babre,  a  part  of  the  skull  or  its  entire  thickness  down  to  the  dura  mater 
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may  bo  cut  out  (Fig.  312).  so  that  it  shall  hang  by  the  pericranium  and  seal 
The  bones  may  bo  grooved  to  a  considrrable  depth  hy  the  flight  of  a 
striking  at  an  acuif  angle,  or  they  mav  be  tisHiu'cd.  the  linos  of  fmcture  running 
in  various  directions.  (Fig.  313.)    Whenever  the  bone  is  furrowed,  the  danger 
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of  neoroftis,  pjsemia,  and  intracranial  abscega  10  inuninenl.  The  internal  table 
8lunt»may  be  broken  and  the  extornal  table  escape,  the  lines  of  fracture  run- 
iiinit  in  ditforent  directions.  (Kii^.  314.)  The  external  table  in  such  ciises 
fh*|Uc'iiUy  become*  denuded  at  the  place  where  the  force  is  applied.  ^Fig.  315.) 


Fio.  314. 


Pto.  816. 


rrH>^iiiiT  of  xXxf  lai«n>«l  iat>lv  vlth->ut 
MMlicsl  llu««-utu. 


DoaaiJi>'t  •iirfnco  of  ih«  vxbfiwt  tmti)* orvr 
\\\n  tvcittn  i^r  ftvcturn  or  Ibe  tttl»rii«l. — Ktmy 


The  mortality  following  fraeturesi  of  the  internal  table,  it  will  be  seen  by  refer- 
ence to  the  table  on  a  precodiiii;  page,  ia  very  ^I'eat.  anujuntin^ to !*5  percent. 
The  external  table  may  be  tisflured  without  <iisplacemont.  and  the  internal 
table  bn)ken  ami  extensively  r*plintored.  (Fii^.  316.  317.)  When  the  outer 
Uihle  alone  it*  broken,  it  ia  an  evidence  o^  dlruiniHhed  velocity  in  the  body 
producing  the  fracture,  and  hence  the  low  mortality  following  Huch  ijijuries, 
ftM  will  appear  from  the  table,  bein^  only  8.7  per  cent.  In  other  inslancen  the 
miniiK'  may  oomminnto  both  tnhles.  ho  that  the  I'ra^inentH  can  be  lelt  moving 
iVeely  under  the  tinj^ers.  ami  thin  may  occur  both  with  and  without  compres;«ion 
of  the  bruin.  Terrible  as  these  accidentf*  appear,  they  are  really  less  dangerous 
than  thoHO  in  which  the  tables  are  tissured.     There  are  obvious  reasons  for 
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thi^  ditTeroncc.  Fissures  are  an  evidence  of  intense  and  diffused  force,  or.  in 
other  wonif*,  are  the  roHull  of  a  high  degree  of  velocity  in  the  j»n,»jeetile 
which  produces  them.  The  intracranial  intlammatory  products  c^msequent 
upon  Kuch  violence,  being  sealed  up,  constitute  an  additional  element  of 
danger. 

In  comminuted  fractures  the  fragments  are  oi\en  so  movable  as  to  yield  to 
the  motions  of  the  bmn  and  permit  the  escape  externally  of  blood  and  other 
fluids.  The  termination  (»f  Huch  cases,  in  lioth  civil  and  military  jtnicticc,  is 
more  fftvf>rable  than  when  the  bnne  is  less  extensively  injun»d.  1  have  had 
ample  coniirmatiou  of  this  fact  in  my  hospital  practice. 
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a.  Fractures  with  depression. — A  ball  or  other  miaeile  may  strike  the  skull, 
and  proiixico  a  fViifturo  with  dupreHsion,  without  oithiT  Ittd^itiif  in  ihe  walls 
of  the  c'l-aiHiua  nr  onterihg  th«  cavity.  This  re.sult  will  tullow  whether  ibe 
vuUioratin^  projectilo  he  moviuf^  at  a  l'»w  or  at  a  hi^h  rale  of  velocity.  When 
the  lirst  is  the  easo,  it  is  neceBsary  that  iho  impact  with  the  ijkull  he  in  a 
^rwat  measiiii!  direct;  and  when  the  injuiy  occurs  iindrr  the  wecdud  c<»ndi- 
tion,  thti  hall  must  Htriko  fit  an  angle  more  or  Icsh  aeni<;  with  the  Hiirluee  of 
tho  hone,  otherwirtc  it  would  cither  ]>enetrate  or  [lerlomle.  A  relerence  to 
the  table  on  pai^e  357  will  Mhow  that  the  mortality-mte  of  such  fnic-tures  is 
very  low  as  compared  with  that  of  fracluret?  without  depression,  beinc  only 
35.8  per  cent.. — a  disparity  whicli  seem»  altogether  too  ^reat.  Jf  all  the  cir- 
cumstances attending  the  2011  vhaca  on  which  tho  analysis  was  based  had 
been  ascertained,  they  would  in  all  probability  have  explained  tho  incre^ised 
death-rale,  in  I  he  Crimean  War,  out  of  TGcase.sof  fracture  with  depression 
and  without  pcuulration,  55  diec). 

4.  Penciriififnj  ami  pt'rf orating  fracUireJS, — When  a  ball  enters  the  cranium 
it  makes  un  ojiening  of  enlmnoe  smuller  tluui  that  of  exit.  The  former  may 
he  a  round  punctui*e  without  any  lissuring  of  the  external  table,  and  yet  the 
internal  will  be  extensively  broken  by  the j)aKsage  of  the  ball  plus  the  portion 
of  the  externul  table  carried  before  it.  (Figs.  \\\H,  311). J  FnigmentH  of  the 
internal  table  are  ofl«n  in  this  manner  driven  into  the  bniin.  tearing  the  mem- 
hnincrt  and  lacerating  its  substance.  Such  fi*aclures  are  in  a  vast  majoritv  of 
cadea  fatal.    If  death  follows  in  twenty-four  or  thi2*ty-8ix  hours,  it  will  be 
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ftvim  shook  and  the  extravasat  ion  of  blood  and  serum ;  when  the  fatal  result 
is  longor  delayed,  encephalitis  or  abscess  will  ultimately  destroy  life.  When 
the  projectile  remains  within  the  craniunu  Ibe  danger  is  greater  than  when 
it  passes  through  or  perfomies,  as  in  iht*  tVmner  case  there  is  one  foruign  body 
more  in  the  craidum.  The  statistics  i)f  our  late  war  show  aditferenco  of  5  i»er 
cent,  in  fav(>r  of  perforating  over  perietrating  fractures,  the  mortality  in  the 
former  being  80  per  cent.,  and  in  the  latter  H5.5  per  cent. 

Penetrati<m  of  tho  skull  is  sometimes  etTected  by  sharp-|K^inted  missiles,  aa 
bayonets,  ilaggers,  nails,  ramrods,  arnjw-heails,  and  otner  siniilarly-formod 
h*)dies.  Of  six  recortled  case8  of  such  wounds,  five  being  inflicted  by  the 
bayonet  and  one  by  the  swoni,  all  died  save  one.*  and  he  was  rendered  unfit 
for  duty  by  an  imperfection  of  speech,  with  ])ain  in  the  cicatrix  and  head 
coming  on  arter  any  excit<;ment.  mental  or  physical,  and  accompanied  with 
defective  nonsation  in  the  right  arm.  The  puncture  in  this  case  was  over  the 
lefl  parietal  Itone.  The  causes  k>^  death  in  the  five  fatal  cases  were — in  one. 
extravasation  of  blood  ;  in  a  second,  hernia  cerebri ;  in  a  thii-d.  encephalitis, 
aud  in  the  remaining  two,  abscess  of  the  brain. 

A  remarkable  case  of  penetrating  woiind  of  the  skull  ia  recorded  by  Dr. 
Harlow,  of  Vermont,  produced  by  a  tanipingiron  over  three  feet  in  length 
aud  one  inch  in  diameter,  which  was  driven   entirely  through    the   head, 

*  Surglcai  Uifltory  of  tbe  Lftt«  Ani«ri«fta  Wm*,  toL  L  p.  St. 
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Ing  at  the  an^le  of  the  lower  jaw  and  einergiug  near  the  centre  of 

Ibo  oirnnnl  suture.     Tho  iliivotioii  lukun  by  lh«  iron  was  Huch  aw  U)  remlor 

lit  pn»(>HM(*  that,  in  aiJdilion  to  fnuMuHn^  the  tvinporal,  the  8pht'noi<|,  titid 

ftho  pariolal   hi>neH,  ami   li'avi*i'»*ing  iht?   Mnlvrior   lohc  (»f   tht»  corvhruin,  it 

'uunded  ihe  supoHur  Kinjjfitndinal  hinii.s.     Tins  patient  ivcoverod.  untl  lived 

vlvv   yearn  ajler  the  injury,  though   he  HUlfered   njosl  of  the  lime  iVoni 

tcntal  ptx'uliaritiott  which  ivndored  him  unlike  hit*  former  self,  and  he  finally 

lio<i  in  an  epileptic  convulsion. 

5.   (Yushimj  fractures  are  those  in  whicli   there  iw  not  only  extrusive  com- 

minuiion  of  the  bones  of  the  nknll,  hut  aUo  divulsion  of  the  mituren  and 

Lxration  at'  the  brain  and  its  menibraneM.     These  terrible  injuries  are  pro- 

lured  by  solid  shot,  by  frn;^ments  of  whellH.  and  even  by  rifle-biillr*  when  tired 

H  clo^e  r»n^».     Thuuj^h  a  crash  of  the  skull  is  generally  instantaneouHly 

fctah  yet  soldiers  have  ttometiraoB  survived  two  weeks  atter  such  an  injury. 

private  in  the  Eleventh  Pennsylvania  [Reserves  was  wounded  at  the  battlo 

►f  Fredericksburjtj,  Virginia.  I»eeeml»er  13,  1862,  by  a  shell  which  detached 

Jniiist   rhe  entire  parietal  bone,     lie  wa»  »enl  to  the  Lincoln  Hospital,  at 

Va.*hin^ton,  where  he  died  on  the  2tith  of  December.    He  was  able  tor  some 

time  to  swallow  tixnl  and  drink,  though  in  a  condition  of  stupor.     Ou   his 

admi-^sion  into  the  hospital,  one-thii*d  of  the  letV  hemisphei*©  lm<i  .slouched 

away,  and  at  th«  time  of  his  death  almost  the  entire  cerebrum  had  undergone 

^A  ftimilar  change.*     C-rash  of  tiie  skull,  however,  posse»8eH  little  interest  for 

eurgeon,  ae  it  ie  unifonnly  fatal. 

Trkatment. — When  the  skull  it*  broken,  but  not  depressed,  and  there  are 
lo  syniptonui  of  corapresaion  pi*esent,  the  treatment  will  consist  in  cstablisb- 
ig  rea<'!ion  (should  the  symptoms  of  shoek  be  present),  by  placing  the  patient 
iu  the  re<-umbent  position,  with  the  head  slightly  elevated,  and  applying  ex- 
t^'rnal  warmth  along   the  spine  and  to  the  lower  extremities.      VVhei*e  the 
letion  is  slow,  the  patient  being  pallid  und  feelile.  with  a  cold  perspiration 
ifMju  thr  surface  of  his  body,  a  little  brandy  or  whiskey  and  milk  may  be  cau- 
iouiilv  administered,  with  a  view  lo  lissist  the  recuperative  powern  of  the  sys- 
•m ;  tut  as  soon  an  the  evidenct»s  of  reaction  appear,  such  as  warmth  of  the 
a  fuller  pulse,  a  return  of  color  to  the  face,  a  dryer  ekin,  and  perhajw 
dting.  all  stimulants  must  be  withdrawn,  and  the  head  niised  by  an  ad- 
iilional  pillow.    The  danger  of  ho[xdetf8  collapse  being  past,  the  next  anxiety 
if  the  surgeon  will  be  tonn»vcnt  intracranial  inflammation  and  its  etl'ccts.    In 
nticipution  of  tliis,  bladiU-i's  or  rubber  bags  tilled  with  broken  ice  should  be 
;opi  to  the  head,  and  the  bowels  freely  opc/ied,    H  the  circulation  become  too 
at-iive  and  forcible,  attended  with  headache,  it  should  be  controlled  by  tinc- 
ture of  veratrum  viride,  ov  by  the  general  or  local  abstraction  of  blood.    The 
Importance  of  the  u.se  of  mercury  as  an  anli[>hlogistic  cnnn<it  be  overrated, 
Mj  it  should  be  given  in  all  cases  where,  from  the  severity  of  the  injury, 
Lberv  is  rea.son  to  fear  inflannnatory  sequences.     The  diet  at  tii^t  should  be 
*lricted»  consisting  of  toast-water,  light  gruels,  or  a  little  milk,  hut  after 
lew  days  it  may  be  increased  in  quantity  and  quality.     The  condition  of 
le  bladder  must  be  carefully  inquired  into,  and  the  nrino  drawn  when  the 
•tienl  is  unable  to  relieve  himself  of  the  distention.     Should  symptoms  of 
rrebral  contpression  develop  in  the  pn^tgress  of  the  case,  the  question  of 
ithcruinental  perforation  of  the  skull  will  arise.  * 

When  in  addition  to  the  fracture  there  is  depression  of  bone,  with  the  symp- 
tom of  brain  compression,  we  have  a  complication  which  involves  the  exer- 
|9iae  of  much  surgical  judgment.  The  great  question  to  bo  determined  is  this : 
'\rheu  should  the  trephine  be  used  to  elevate  the  depresse<l  hone?  Upon 
this  point  there  is  some  discrepancy  of  opinion.  There  are  conditions  in 
whicn  the  indications  for  operative  interference  are  jilain  and  admit  of  no 
discuM«ion  ;  as  where  there  is  an  external  wound,  witn  comminution  af  the 


*  Sargicftl  HUlury  of  tb«  Lato  Amttriwo  War,  rol.  i.  p.  212, 
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bone,  its  ft-agmenta  being  driven  in  ujmn  the  brnin,  with  or  without  symptoms 
of  compression  beinij;  present,  or  whi?rL>  tla-ro  is  dcprension,  with  the  si^i 
of  compreHsion  Hteiiaily  iacreuHing.  oveti  though  there  is  ni>  external  woiin 
In  pnnciiirfd  woun<is  also  there  can  bo  little  <ioiilit  Ml»nut   the  j)roprifty  of 
using  the  hvphinc  in  nnier  to  allow  of  a  tK'u  escape  of  hlood  and  inlianima- 
lory  |iriKliK'ls.     A  diversity  td'  opiuinn  might  occur  in  those  l-uhcb  in  whick, 
with  nimked  depression,  the  signs  of  coniju'ession  are  not  urgent.    The  fright- 
ful fatality  which   has  followed  the  em]»loynit'Ul  of  the  inntrunieut  in  Huch 
cases  has  greatly  restricted  its  usr  M'ith  niilitarv  surgeons.    Stronieyer  ntiit 
that  in  one  of  the  battles  during  the  Schleswig-llolstein  War  there  were  eig 
depressed  fractures  of  the  skull,  with  uiodf  rate  symptoms  of  eompreswio: 
which  were  left  to  natui-e.  and  all  of  -which,  with  one  exception,  recove 
In  the  case  which  proved  fatal  there  Itad  been  some  meddling,  as  a  numb 
of  nieces  were  extracted  several  days  alter  the  injuiy.    During  the  entire  war 
only  a  single  instance  of  recovery  followed  the  use  id'thc  trephine.    The  cx- 
penence  of  English  surgeons  during  the  Criiiiean  \N*ar  harmonizes  with  that 
of  Stromeyer.  only  four  cashes  of  trt'])hining  having  i-eeovered.     With  I 
French,  as  stated  by  Dr.  Schrive,  tht*  i>pt*nitiun  was  genentlly  unsuccesslW 
We  h'arn.  on  the  authority  of  Ih*.  AVilfianisnn.  rts  quoted  bv  Hewett.  that 
after  thi"  iSc'pov  mutiny  in  India  no  soldier  who  Imd  Vh'l'u  ti-ejihitied  readied 
t'hatham,*  alttiough  there  were  among  the  inindn'r  eight  eases  of  fractun*  (d" 
both  tables  of  the  skull  with  depression.     In  the  later  Franco-German  War 
the  operation  was  rarely  performed.     In  <tur  own  late  war  the  result*^  of 
the  operation,  as  they  are  recorilcd  in  the  *'Stn'gical  History  of  the  War,"^— 
arc  quite  favorable  to  the  use  of  the  trephine,  and  in  striking  contrast  wit|^| 
the  general  experience  of  military  surgeons  abrt)ad.    The  opemtion  was  pe^^ 
formed  in  220  cases,  95  recovering,  124  dying,  and  one  result  being  unknown, 
giving  a  death-rate  of  5ti.6  jwr  cent.     In  454  cases  the  broken  or  depressed 
fi'agmentH  were  either  removed  or  elevated  by  other  means  than  the  trephine, 
275  of  which   number   recovered,   17(1  died,  and  3  remained  uncertain, — a 
death-rate  of  only  39  per  cent.      Flattering  as  those  results  appear,  until, 
however,  we  have  ascertained.  appioxiniatLdy  at  least,  the  exact  nature  of 
the  injuries  for  which  the  o|»erations  w^ie  lione.  l>oth  as  to  struftuml  damage 
and  the  cerebral  nymptoms  present, — considerations  which  the  distinguish 
author  of  the  work  himself  fully  recognises. — it  would  Ik?  unsafe  to  6)>ea1 
with  confidence  on  the  subject,  and  es|iecially  where  the  weight  of  P'nglish, 
French,  and  German  military  siirgicui  authority  is  directly  antagonistic.     I 
am   inclined  to  believe  that  the  truth   lies  somewhere  between  these  two 
extremes,  and  that,  while  the  Kuri^noan  practice  hns  been  too  restricted,  the 
American  may  have  been  too  meddlesome.     1  cannot  believe  that  the  opera- 
tion of  cutting  out  a  circtdar  piece  of  bone  from  the  skull  is  in  itself  very 
serious,  so  long  as  the  dura  mater  is  not  torn,  scarcely  moi-e  so,  indeed,  than 
that  of  excising  a  portion  of  a  rib  and  exy»osing  the  pleura  costalis.     The 
success  following  the  use  of  the  trephine  when  em]>loycd  by  the  older  sur- 
geons for  iujuiies  i>f  the  skull,  as  compared  with  that  realized  by  those 
the  present  day,  argues  no  superiority  of  judgment  or  skill  on  the  part 
the  former,  but  simply  ]>rove8  that  the  old  round  ball  was  a  harndess  mi 
as  compared  witli  the  modern   coiucnl  one.     The  dangers  arise   from 
original  injury,  tind  consist   in  the  damnge  sustained  by  the  brain  an<l   its 
membrHnes.     In  a  ]>aper  published  by  !>r.  S.  W.  (irossf  there  is  a  compari- 
son  instituted    between  the  treatment  of  gunshot  wounds  of  the  skull   by 
trephining  and  that  l>y  expectancy,  with  the  following  result.     In  Ififl  oases 
of  such  injuries  in  which  the  trephine  was  employed  llie  death-rate  wa^  iiO.*l2 
per  cent.,  and  in  573  cases  in  which  the  expectant  plan  was  adopied  ih 
mortality  was  74.34  per  cent.     In   I2C  cases  in  which  fragments  were  e; 
traded  or  elevated  by  instrumental  means  without  boring  the  &kull,  t 

*  Holmes's  Surgery,  toI.  It,  p.  178. 
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mortality  was  55.55  per  com.  Oompanng  tho  results  of  ti*ephining  with 
the  other  modeB  of  lifting  or  removing/  portions  of  hone,  such  aa  the  elovntor, 
forceps,  or  saw,  tho  differenco  in  favor  of  tho  latter  is  5.07  per  ei^iU.  of  re- 
ooverieH.  The  rale  of  recovery  aftvr  uU  operative  meune  was  4I.t)l  j>er  cent. 
By  expectant  or  conservative  methods  the  ratio  of  success  was  only  25.26 
per  cent.,  thue  showing  a  result  of  l<i.35  per  cent,  of  recoveries  in  fiivor  of 
the  operative  plan^. 

lo  cASivH  of  iHjnetration,  any  exploration  in  search  of  the  missile  should  bo 
conducted  with  the  utmost  caution.    It  18  impossible,  after  a  probe  haii  passed 
out  of  sight,  lt>  know  whether  it  is  following  the  track  riiado  by  the  ball  or 
whether  it  is  penetrating  tho  hrain-subHtance.  and  thcivfoi'e.  where  the  opening 
in  the  skull  in  sufficient  to  admit  the  linger,  tho  latter  should  b»e  used  in  pi>?fer- 
ence  to  any  <»iher  means  of  explonirion.    An  there  aro  likely  to  be  fntgments 
of  bouu  belonging  lo  the  internal  table  driven  into  llje  brain,  the  trephine 
^huuhl  Ikj  employed  and  their  removal  ettccte<J.    These  are  ciwes  for  drainage 
and  strict  antirtcptic  treatment.  The  fatality  following  foreign  brKlies  allowed 
to  remain  in  the  brain  sugge?*tH  that  no  reasonable  otforts  should  be  spa  rod  to 
effect  their  extraction.     The  quiet  manner  in  which  the  bniin  tolerates  tho 
presence  (»f  foreign  bodies  is  in  some  instances  very  remarkable.     A  case  is 
re|>orted  by  I.  Palmer.  Ktiq.,*  oi  a  soldier  who.  <m  account  of  drunkeuuesa, 
wa8  ptit  into  the  gtmnl-house,  and  on  the  following  morning  was  sent  to  the 
b<>0pital  with  some  slight  complaint.     He  remained  in  the  ward  two  days, 
whun  he  was  suddenly  seized  with  symptoms  resembling  those  of  apoplexy, 
aud  died  in  a  few  moments.     On  examination,  a  small  wound  was  found  in 
the  left  upper  eyelid,  wbieli  hud  been  made  by  the  stem  of  his  pipe,  part  of 
wliich  wa-i  <liscovered.  surrounded  by  a  collection  of  purulent  matter,  in  tho 
left  anterior  lobe  of  tho  brain.    He  had  fallen  on  his  pi|)e  while  drunk,  and  the 
»tem  hud  penetrated  the  cranium  wilhcmt  his  being  conscious  of  the  injury. 
M.  Huppertf  mentions  the  case  of  a  man,  aged  forty-two  years,  who  for  more 
than  forty  years  had  enjoyed  good  health,  but  who  for  a  year  lietore  his  death 
had  some  mental  disturbance  consequent  on  an  injury  td*  the  head.    On  exam- 
ination, tbere  was  found  in  the  brain  a  piece  of  slate-pencil  throe  inche.**  long 
Kng  in  the  white  .substance  close  under  the  right  superior  and  lower  (!ornua. 
e  scalp  and  membranes  were  intact,  but  from  the  appearai»ce  of  the  occip- 
ital lM>ne  it  was  ]>robabIe  that  the  pencil  made  its  enli*ance  in  early  youth. 
It  had  caused  no  severe  symptoms,  but,  as  the  writer  suggests,  it  pretlisposed 
the  man  to  sutter  quickly  and  severely  aAor  the  reception  of  what  wa-s  a  slight 
iniury  to  the  head.     8ir  Philip  Crampt*jnJ  reports  the  case  of  a  gentleman 
who,  in  the  winter  of  1R14,  while  an  officer  in  a  Highland  regiment,  received 
a  thrust  from  an  umbrella,  the  point  of  which  stnick  him  below  the  let\  eye- 
brow.    He  went  homo  and  had  the  wound  examined,  as  it  hied  slightly.     In 
the  upper  eyelid  the  wound  was  three-fourths  of  an  inch  in  length.     On  the 
second  morning  after  the  accident  a  physician  was  summoned,  who  found  him 
in  strrjng  convulsions,  whi<'h  lusted  »mtil  nine  o'clock  in  the  evening,  when  he 
diofl.    On  examination,  the  brans  ferrule  of  the  umbrella  was  found  in  the  left 
hemisphere  of  the  brain,  it  having  pcnt^tnited  the  orbital  plate  of  the  fr^mtal 
bone     I*r.  V.  Biart§  narrates  the  case  of  a  man  confined  in  the  Kan.sas  State 
Penitentiary,  who  ultnu'ted  much  attention  among  hiw  fellow-convicts  by 
boring  a  hole  in  his  skull  with  an  awl  and  introducing  pieces  of  wire.     Tho 

Ehyj'icinn  in  charge  ivmoved  several  pieces  which  had  pierced  both  cei-ebral 
*»misphen^«.  The  wound  of  entrance  was  situated  in  the  right  parietal  bone, 
near  its  p«jsterior  inferior  angle.  He  stated  at  the  time  that  he  had  passed 
other  substances  into  his  brain.  Ho  was  sent  to  the  State  Insane  Asylum, 
and  wa^*  perfectly  well,  with  the  exception  of  hia  mental  condition.  About 
■  month  after  his  admission  he  committed  suicide  by  taking  a  large  dose  of 


*  DubliD  Journal  (if  tl>o  Mc<Itc»l  Scivnow,  rot.  xi.  p.  S53. 

iArohtv  der  Hcilkundo,  I87.\  pp.  97.  104. 
Dnblin  Joarnal  of  the  Medioal  SclentiM,  toI.  xi.  p.  3&2. 
Bu  Loui*  Cliuicftl  Rwxjrd.  OotoUer  H7&,  p.  t&O. 
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morphia.     At  the  autopey  the  brain  was  found  consented,  and  &  wire  three 

inches  lousf  :ind  threo-Hixieenths  nfan  inoli  thick  was  found  runniniy  fVom  tl 
wound  of  entrance  to  the  tiHHure  of  Sylviun;  a  flat  nail,  one  and  tliroe-tiRI 
ineheH  lon^,  was  aUu  found  lying  near  the  wire. 

In  the  cavity  of  the  arachnoid  membrane,  and  ^lued  to  its  surface 
lymph.  1  once  saw  lyin^  a  needle,  one  inch  and  a  quarter  in  length,  the  nui 
face  of  which  was  considcmblv  corroded.     The  HubifCt  was  a  young  uii 
about  twenty-two  or  twenty-three  years  old,  and  hud  evidently  died  froi 
Home  other  cause  than  dirteuse  of  the  bi-aiu.   The  only  theorj*  I  could  «u^go 
for  the  presence  of  the  needle  in  such  a  locality  wan  the  probability  of  its 
having  entered  between  the  sutures  of  the  cranial  boueti  during  hiscliildh<     ' 
and  befoi-e  their  close  apf)roximation. 

In  two  or  three  inntanee-s  a  ball  has  been  traced  through  the  brain,  looaf* 
ieed   on   the  opposite  side,  and   removed  by  the  trephine.     Electricity  iifta 
been  employed  for  the  pur|>oRe  of  locating  balls  in  the  l>niin.     The  indm 
tion  halance.  however,  thus  far  has  not  proved  of  much  senice.     Mcfruii 
of  Kiclimond.  has  collected  a  number  of  cases*  of  unusual  wounds  of  the" 
brain  followed  by  recovery.     The  i?nf>ortance  of  removi?ig  a  foreign  body 
from  the  l»niin.  when  it  can  be  rione  without  too  much  injury*  to  the  orgr 
hiis  been  well  shr>wn  by  Dr.  Wharlon.f    In  an  analysis  of  308  cases  of  forei) 
bodies  of  various  kindn  Uxlged  in  the  brain.  1*>7  cases  were  found  to  have 
terminated  latally.  and   141  en<led  in  i-ecovery.     In  104  ca.ses  the  body  w 
removed,  ix'covery  following  in  (J8  eases  and  Jeath  in  30.     In  204  instanc 
in  which  the   foreign   btxiy  was  not  extracted,  73  cases  recovered  and  13] 
died.     Oi  the  whole  number  (308).  272  wore  the  result  of  gunshot  injui 
of  which  number  124  survived  and  148  proved  falnl.     In  86  caneH  the 
was  extracted,  with  54  recnverien  and  32  deaths,     in  36  eaaesof  penetratii 
wounds  other  than  gunshot,  the  foreign  body  was  removed  in  18.     Of  thi 
36  caseH.  17  recovcriMi  and  19  died.     The  term  recovery,  however,  must 
understood  in  a  limited  sense,  for  many  represented  as  "getting  wolf'  fluflbi 
afterwards  with  vertigo,  mental  dlHturbance,  and  epilepsy. 

In  the  cases  clussitied  under  iho  head  of  gunshot  injuries,  ihe  missiles  were" 
musket-  and  pifttol-lmlls,  buckshot,  and  the  breech-pins  of  guns.  In  the  oilier 
C&HCH  the  mutilating  btMJies  were  kidle-blades,  splinters  of  w(hh!.  ferrules  oQ 
cane8,  stenvs  of  tubiicivpipes,  wire,  nails,  and  slate-pencils.  The  followii 
table  will  place  the  subject  in  a  ])urfectly  intelligible  form : 

TABLE  or  aofl  CASKS  OP  fOREiOK  hodies  in  trk  beain. 


DMoripllaii. 

NaofOwK 

Bodyaoc 

■MOTtna. 

IHad. 

Remit  of  i^iuhot  li^ai7».» 

M 

"li" 

m 

•••••• 

18 

54                 It 

Rwnll  of  iiuuriw  other  ihiui  guDihot 

TO 
18 

4 

110 

b 

Arrow  WonndB.  J 

Arrow  wounds  belong  to  the  punctuivd  class.  During  the  early  fVontier 
wars  with  hostile  Indian  tribes,  arrow  wounds  were  quite  common,  but  at 
present  they  are  comparatively  rare.  Kighty-three  cases  of  such  injuriee  ar« 
reported  in  Circular  No.  3J  as  having  been  inflicted  upon  different  narU 
of  the  body.  Twenty-six  of  these  wore  fatal,  and  they  were  invariably 
when  the  cavity  of  the  crardum^  chest,  or  abdomen  was  {>euetrated, 

*  ABno&l  of  the  UnireraU  BoiwioM,  rol.  H.  p.  Z99. 

f  ThMi«,  hy  Dr.  11.  R.  Whartoo,  ITnivenit;  of  PvnuylrsnU,  1876. 

\  SargeoD-GeaiinU'f  OfBc«.  Wubington,  D.C. 
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«J»o  when  the  hirj^er  bonea  and  joints  were  implicated.     TUu  anv>w-hoad 

tft  spcar-ehaped  ( Fig-  3-^)'  "iati*i  *>f  hornstouc,  quartz,  or  imii.  having  either 

amooth  or  serrated  margin?*.     When  H|K)d  from  a  strong  how  it  moves  with 

t  velocity  little  interior  to  thai  of  a  ritle  hall,  and  if  within  jiroper  range  will 

ponetratc  or  transtix  a  bono  as  wtdi  us  the  sioft  parts.     Fig.  'ii'lX  in  a  good 

illuMration  of  this  fact.     I'unelurwJ  wounUrf  of  the  skull  are  sometimes  made 

by  arroivB,  a8  in  Fig.  A'Z'Z.     It  i»  naid  by  t>r.  Otis*  that  those  wotinds  renemble 

in oi*ed  ones,  the  arrow  pansting  th»'i>ugh  both  tables  without  tlssuring  or 

[#|>ltntering  the  walb  of  the  skull.     This  does  not  accord  with  the  Btateiuent 

lof    Dr.  Bill,  who  is  the  author  of  a  very  valuable  paper  upon  arrow  wounds^f 

,<i  who  found  atUx"  such  injuries  n<»l  only  fissures  of  the  external  table,  but 

apliiUeriug  and  depression  of  the  internal.     The  wound  made  by  the 


Fio.  820. 


Fio.  822. 


InmuTDW-bmiil.— AriDj  Uedteal  MuMtmu 


Fio.  821. 


,>f^' 


lib  t4«reed  by  iin  arrow.— Amy  Medlcttl 
Miunum. 


Arrow  In  th>>  hrad  uf  %  suldJer  kUlwl  bj  ft  Comiuirbc 
Indian,  with  no  Rmun  Iwyond  lli«  pulnt  uf  peiiHimtivo. 
— .\rtn;  Sledicml  HoMtuoL 


ftiTow-head  partakes  of  the  properties  of  both  a  punctured  and  a  lacerated 
one,  and  i»  followed  by  considerable  suppuration.  There  is  a  popular  notion 
that  tho^o  wounds  are  also  poisoned,  in  consoquonco  of  the  treatment  of  the 
irrow-headj*  by  which  they  are  inflicted  with  certain  animal  poisons  before 
being  used,  'fho  pmciice  is  certainly  not  generail.  but  in  a  great  measure, 
»cc*>rding  to  army  surgeons,  is  confined  to  a  single  tribe,  the  Pi-Utes.  Of 
seventy-six  cases  of  arrow  wounds  inflicted  by  Navajo.  Apache,  and  Utah 
Indians,  Dr.  Bill  saw  no  wounds  which  were  poisoned  ones.  The  poison  used, 
as  stated  by  the  same  author,  is  that  of  the  rattlesnake,  and  it  is  prepared  by 
first  exposing  the  liver  of  some  animni  and  provoking  the  reptile  to  strike  it. 
thus  eraptyinir  intt)  its  substance  the  contents  of  the  poison-gland.  The  liver 
is  next  removed.  wra[»peil  up  in  the  skin  of  the  animal,  and  huried :  af^er  a 
few  days,  when  decomposition  has  taken  place,  it  is  dug  u]t,  and  the  tips  of 
the  arrows  are  di[»|ied  in  the  decayed  material.  A  few  days  later,  when  the 
adherent  matter  has  become  dry,  the  points  receive  an  additional  coating  of 
blood,  after  which  they  are  considered  fit  for  use, 

TaE\T>iBNT. — ^Vhcu  an  arrow  has  penetrated  the  skidl,  or  other  bones,  the 
first  step  is  to  prepare  an  unohstnicTtrd  way  for  its  extractitm.  Mere  tractiim 
will  prove  inadeqmile  for  the  purpose,  and  should  nwer  be  nmdo  through  the 
shaft,  as  it  will  sepai*ale  from  the  arrow-head  and  complicate  the  ease.  AVhen 
il  is  diH.^ply  hurie<i,  the  soti  parts  contract  around  its  neck,  or  that  part  of 
jbalX  where  the  point  is  connected  with  the  neok,  so  that  the  exnanded 
"  the  serrations  of  its  sides  act  like  the  barbs  of  a  fish-hook,  and  resist 


•  OrcTilnr  No.  .1,  Surgcon-t^rnernl'fi  OAoo,  p.  150. 

f  Amertoan  Jonrnml  of  Ibe  Medieftl  SciMCM,  vol.  xUt.  p.  36^. 
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withdrawul.    The  preliminary  measure,  tberofore^  is  to  aBcortain,  if  possibl 
the  dii*et'tion  of  its  surOu'e-s.  incise  the  tmek  freely  on  either  side  uf  tne  ehi 
down  to  the  mnr^iuM  ol'  the  dart,  und  thei»,  giiisping  it  with  a  pair  of  Htroi 
forceps,  nx*k  ii  fnun  cd;E;e  to  edge  until  tho  impaction  give8  way.  when 
little  traction  will  ett'eot  its  removal.    Should  the  miwHilc  be  of  stone,  ciirt?  nil 
be  obsen'ed  not  to  cxerci-s^*  lorce  in  an  impntper  direction,  or  it  may  be  broken 
in  two  pieces.     Additional  ditHcuky  will  &ic»metinioft  be  encountered  in  tl 
extraction  of  an  arrow  nhould  itH  head  be  of  iixjn,  an  it  is  liable  to  bei-oi 
bent,  in  making  its  way  between  a  hone  and  the  overlying  Btructures.     Und< 
Buch  circumstaticet*  a  gi*eat  degree  of  force  will  be  re<]inrod  to  accomplish  il 
roraovul. 

When  an  arrow-head  enters  the  cavity  of  the  thomx  or  of  the  abdomen,  tl 
difficulties  of  extraction  are  greatly  enhanced.  It  is  in  these  ciksee  ibut  lh< 
attacliment  of  the  shaft  is  so  important,  Bincc  it  nerves  as  a  guide  to  conduct 
a  wire  nooho  over  the  arnnv-hea<I.  by  which  the  latter  can  be  drawn  out.  To 
apply  this  naure  the  soit  parts  must  he  laid  open  along  the  track  to  the  end 
of  the  wound.  A  piece  of  sfdt  ii*on  wire  should  next  be  pasMed  through  eith< 
a  double  canula  or  a  Cogshill  wire-twister.     (Kig,  323.)     The  loop  projectii 

Fio.  «28. 


wire  pMMd  throufh  th«  OucihlU  wln-twiftor. 


beyond  the  end  of  the  instrument  should  receive  a  single  twist,  and  then 
bent  ofl'  at  an  angle.  at>or  which  it  is  to  be  slipped  over  the  projecting  end  of 
the  shall  and  thus  slid  down  to  tlie  ari-ow-heud.  By  dniwing  upon  one  em^^ 
of  the  wire  the  noose  will  be  made  to  encircle  the  dart  (Fig.  324).  and  i^H 
extraction  is  effected  by  pulling  both  wire  and  arrow-shaft  at  the  »ame  tira^H 
*W"halevor  may  l>o  the  diflifultics  oncounlercd,  the  extraction  of  the  mi8tu^^| 

"ff'erin^  a  reasonable  probability  o^™ 
there  is  reason  to  believe  that  the 


ie  a  panimount  matter,  ami  no  device 
success  should   he  left   untried.     When 


Fio.  824. 


I>r.  Biir*  wirv  loop  appUiHl  to  the  fttrow-hMd. 

internal  table  of  the  skull  is  splintered  and  depressed  by  an  arrow-head,  the 
use  of  the  trephine  will  be  as  clearly  indicated  as  in  punctured  wounds  froi 
other  causes. 

Ix^jury  of  the  Cranial  Kerves. 

Injury  of  one  nr  more  of  the  cei-ebral  noi'vcs  is  by  no  meanft  an  uncommi 
occurrence  in  cranial  fractuivs,  whether  prrrflticed  W  gunshot  or  other  kin< 
of  violence.  When  the  bane  of  the  skull  is  cxaminefl,  and  the  number 
foramina  for  the  transmission  of  the  cranial  nerves  considered,  it  is  a  malti 
of  surprise  that  the  injury  is  not  more  common.  The  evidence  indicating 
BUch  an  injur}'  is  the  loss  of  function  belonging  to  the  particular  ner\e  in- 
volved. All  are  not  alike  liable  to  injury:  the  seventh,  second,  first,  third, 
and  fifth  arc  those  most  commonly  damaged.  The  causes  which  produce 
either  the  destruction,  diminution,  or  suspension  of  ftinction  of  the  nerves 
differ  in  different  cases.  A  ball  may  pass  through  the  brain  and  completely 
sever  a  nen-o.     In  such  a  case  the  loss  of  function  is  immediate,  absolute, 
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ImpglcMk  A  violent  or  <litfuiied  force  may  fracture  the  ba*e  of  the  skull, 
|;i.  ^  braising  ton  irrealerop  lt*s.s  extent   the  portio  dura  ami  the 

Tier  -  nerves.     The  Wu'nxX  panilv!*!!*  and  the  defect  or  lo?*^  of  hearing 

RufHi'iently  attest  what  han  liuppened.  and  ^ive  additional  HtriMiirth  lo  the 
pixibabihty  of  a  fracture  thnju«;h  ihe  peitMUs  portion  of  the  ieni|>onil  Uine. 
A  blow  uiKin  the  u«.»se  may  he  followed  hy  loss  of  Hmell.  an  evidence  of  injury 
tiithc  oltaetory  bulbn.  and  yK-rhaps  I'raciure  of  the  cribriform  phile  oi"  the 
eihtnoid.  After  an  injury  of  the  head  the  upjwr  eyelid  may  drop,  indicating 
I  It'sinn  of  a  branch  of  the  third  pair. 

Paralysis  may  not  appear  for  several  daye  after  an  injury.  Such  cjisoa  are 
■on  ftvorable  in  their  isMue  than  when  it  corner  on  iuittantaneously,  a$  in 
•Vt^Mt  inntancc  the  cause  is  probably  pressure  cither  from  bhxHl  or  frt>m 
iBfltinmatory  infiltration,  and  is  therefore  susce]>tihle  of  improvement  through 
the  lifcnry  of  the  absorbents^.  It  is  possible  lo  have  a  par-alvsis  from  con- 
nunoD  alone.  I  have  seen  inKtancca  of  the  loss  of  smell,  and  alsoof  hearinj^, 
iftora  blow  upon  the  head,  in  which  there  was  no  reason  to  believe  that  any 
fnctare  existed.  In  most  cases  the  Ainction  is  only  suspended,  and  is  in  a 
ftfw  cUy^  recovered. 

Treatment. — The  »urtrcon  in  such  cases  can  only  address  his  remedies 
to  the  inflammation  which  must  unavoidably  follow ;  to  control  which  the 
hKKl  should  t>e  elevated,  local  i*old  ap])lied,  and  bl»KKl  abstracted  when  indi- 
cal«Ml  by  Hevere  and  continuous  headache.  The  derivative  and  depletive 
effects  of  pur&rativea.  especially  of  the  saline  class,  ivnder  their  use  very 
(Arable  in  the  commencement  of  the  inflanimator^'^  symptoms,  and.  afYcr 
their  action,  alterative  doses  of  mercury  should  be  given,  either  in  the  form 
of  calomel  or  in  cotnbination  with  iodine. 


Sequels  of  Head-InjarieB. 

Infiammation  of  the  train  or  of  itt;  euvt'lnjitrhj  nmnbrnnes  from  tramnatic  in- 
jwie^of  the  liead  is  exceedingly  cimimoii.     1 1  in  not  necesmiry  for  such  a  result 
tliai  extraonlinarv  viidencc  shall  have  been  inflicted.    It  muy  follow  wounds 
"f  the  •w'al p.  contusions  of  the  bones,  concussion,  and  t'raclure.    The  last.espe- 
I'lally  if  ihere  be  splinters  or  fragments  woundini^  the  meninges  or  the  bi*ain, 
'*I>e<'unarlv  prone  to  excite  such  action.    There  are  two  ways  in  which  extra- 
cranial  intiainniator^'  diseases  reach   the  interior  of  the  skull,  namely,  by 
tranHlation  and  hy  extension ;  most  commonly  by  the  latter.     The  vascular 
ouniiuunication  l>ei  ween  the  scalp,  the  bony  walls  of  the  cranium,  and  the  dura 
mat er  and  arachmud,  isipiite  free  ami  direct.    The  temporal,  occipital,  frontal, 
*n<J    the  meningeal  branches  of  the  internal  maxillary  arteries  have  a  free 
mf>st'ulation  in  the  diploic  structure  of  the  cninial  boncH.  so  that  inflammation 
ro*y  extend  readily  from  the  exterior  to  the  interior  of  the  skull  l>y  continuity 
of  structure.     The  pia  mater  and  brain,  on  the  contrary,  rvceive  their  chief 
blcH>d-supply  from  the  internal  canilid  and  vertebral  arteries.    These  anatom- 
~"  fa<'is  indicate  what  my  experience  confirms,  that,  except  atler  concussion, 
luftraation  of  the  brain,  as  a  result  of  extracranial  injury.  inde|KMident  of 
inflatrimation  of  the  dura  mater  and  arachnoid,  is  rai-cly  seen,  and  that  the 
f'Tnier,  when  it  does  take  place,  is  consecutive  to  the  latter.     In  cases  of 
•l«ppp»«ed  fracture,  ])articularly  when  spicula*  penetrate  the  membranes  and 
*outi<|  the  brain,  the  inflammation  of  the  latter  will  often  take  precedence  of 
that  of  I  be  membranes.     As  has  aln^ady  been  hinted,  in  severe  concussion 
aW  whether  from  dii-ect  or  indirect  causes  (especially  the  latter),  encephalitis 
w  timt  developed,  and  whatever  of  meningitis  is  found  present  follows  aa  a 
•wumiary  result,  or  by  an  extension  of  disease  from  within  outwards,  inas- 
nineh  as  the  vessels  of  the  encephalon  and  those  of  the  dura  mater  sulTer 
n"*l,  in  consequence  (»f  the  disturbance  or  vibration  communicated  to  the 
neuritiG  which  underlies  and  surrounds  them. 

f^YMpTTiMfi. — There  are  certain  symptoms  which  indicate  the  existence  of 
tfitracraiiial  inflammation,  but  1  know  uf  nunc  which  arc  sufficiently  uniform 
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to  enable  us  to  differentiate  between  that  wltich  is  meningeal  and  that  which 

in  t'iK-w|ihaIic.     Among  the  earliest  symptoms  will  bo  headache,  ami  I  liiink 
(hat   iocal  jmin  is  most  charactenstic  of  Cimnnciu-int^  nioiiiiigiiis,  whcrons 

feneral  or  ditt'iised  pain  jujints  to  erncphalitiH.  This  local  t^uflcrinir  will, 
owever,  apply  only  Ut  the  initial  Btui^e  of  inflammation  of  the  dura  mater 
and  amchnoid  ;  the  exMension  of  tlu*  diHeaso,  jl  litlh'  later,  will  pive  a  more 
genei*:il  eharuetvr  to  the  pain.  Rt'KtleHwuesH.  sleeplossnesn,  and  miUhea  con- 
stitute early  siguH  of  inHamnmtion  of  the  contents  of  the  cranium.  esiKK-inlly 
of  the  meninges.  A  supei'sen.'jitive  stale  of  the  organs  of  special  sense  indi- 
cates the  existence  of  llie  same  condition.  Under  such  circunistanceB  the 
pupils  of  the  eyes  become  strrm^ly  contracted,  and  the  lijrht  prt)VCH  intolcr- 
al'le  ;  hnid  s<.nuKls  cannot  be  endured,  and  even  the  ta>;tc  and  smell  become 
painfully  actite.  The  puise  will  lie  acccliTatoii.  the  arteiyat  tirst  being  f^mall 
and  hard,  and  having  a  quick  beat,  which  as  iho  disease  aiivances  will  become 
fuller  and  less  resislant  ;  the  eyes  also  will  be  injected  and  the  face  flu^hed; 
the  teni|»er'alnre  runniu*^  up  to  ItH°  or  even  higher.  When  the  ditticulty  is 
meninj^eal,  the  temporals  thntb  violently;  when  encephalic,  the  carotids.  I 
mention  this  last  sii^ri  with  sonu-  quulitication.  as  I  have  not  observed  it  in  a 
sufficient  number  of  cases  to  warnint  a  confident  statement  as  to  it*  uniform- 
ity. The  mind  becoines  unseltled.  the  delirium  sometimes  bein^  of  a  quiet 
nature,  at  other  lin)us  furious  or  mnniacal,  parliculurly  when  the  gray  (*ub- 
stunce  of  tlie  enceplmlun  is  attacked.  The  secretion  of  urine  is  diminished, 
the  bowels  are  constipated,  and  in  cases  when^  suppunition  takes  place  there 
will  be  frequent  rigors.  As  the  disease  advances,  invgiilar  iwitchingsof  the 
muscles,  tremors,  spasms,  and  paralysis,  followed  by  incontinence  of  urine. 
will  occur, — a  group  of  symptoms  wnich  some  authors  consider  as  indicAting 
the  imj)licati(m  of  tn«  white  substance  of  the  brain. — and  finally  death  closes 
the  scene,  either  by  a  eonvulsifin  or  pndbund  onma.  In  all  advanced  cases 
of  brain-injujy,  a  veiy  frequent  an<l  feel>le  pulse,  indicating  a  failuix*  of  the 
inhibjtivc  power  over  the  organ,  nuiy  be  regarded  as  a  pivcui*Nor  of  death. 

Intnunmial  iiitiamnnilion  may  commence  in  Iwenly-t'our  hours  after  an 
aceiilent.  especially  when  the  reaction  following  coHaifse  is  violent,  over- 
Itjading  the  vessels  <tf  the  brain  ami  rnembnines  with  blood;  but.  generally 
speaking,  it  docs  not  arise  earlier  than  the  fourth  or  fifth  day.  When  the 
disease  is  developed  through  continuity  of  slructuix*,  jmssing  Imm  without 
inwards. — that  is,  from  the  scalp  or  contused  bone  to  the  interior  of  the 
cranium. — it  may  not  set  in  for  four  or  tive  weeks. 

MoKHii)  Appkar.^ncbk. — In  fatal  cases  of  triiumatic  intiiicranial  inHamma- 
tion,  there  will  be  seen  on  examination  undue  vascularity  of  the  membranes, 
with  opacity  and  thickening.  If  coutined  to  the  dura  nuiter,  as  it  may  be  in 
chronic  intlanimation.  in  addition  to  discoloration  and  thickening,  pus  may  be 
found  between  the  membrane  and  bone.  When  the  arachnoid  has  suffered, 
its  surface  will  be  found  coven^d  with  a  thin  tilm  of  lymph,  its  cavity  often 
containing  serum  or  a  sero-purulent  fluid,  and  the  serum  will  sometimes  till 
the  ventricles.  When  all  the  membnines  have  been  involved,  they  are  not 
unfrequently  found  tirmly  united,  by  <irganized  tninsudation,  to  one  another 
and  to  the  brain.  The  morbi<l  alterations  noticed  in  encephalitis  consist  in  a 
multitude  of  ivd  points,  whieh  must  not  be  confotuwied  with  the  blmwi-speirks 
of  contusion ;  there  are  also  ])resenl  sottening  of  the  brain-substance,  discolora- 
tiotis  of  various  hues,  and  occasionally  abscess. 

Treatment. — It  has  been  said  that  in  the  present  state  of  our  knowledge 
we  aiv  not  yet  in  position  t<»  distinguish  encephalitis  fi-om  meningitis;  btit, 
fortimatcly,  our  ignorance  on  this  point  dm^s  not  in  the  least  embarrass  the 
treatment.  If  the  surgeon  expects  to  rescue  his  patiurtt,  his  course  must  be 
prompt  and  decided:  there  must  be  no  compitmiise  with  the  modem  follies 
of  expectnncy,  the  resultof  which  is  well  exhibited  by  the  morlalily  of  intm- 
cranial  iuiuries  during  our  late  war,  which,  as  state*!  by  Dr.  Otis,  amounted 
to  four-titths  oT  the  cases  treated,  whereas  under  the  antiphlogistic  system 
practised  in  similar  cases  by  both  Knglish  and  ticnuan  surgeons  during  their 
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ktewtro,  ono-half  recorcMv*!.    It  is  a  hand-to-hand  conflict,  and  tho  value  of 

minutes  ruiinot  he  overoHliniated.     If  there  is  roiison  to  believe  that  u  8|>icu- 

liim  of  hoiie  hiift  |>«iietruled  the  hniin.  ilie  Livphiiie  hIiouUI  be  used  at  oiiee 

fnr  its  cxtraetiou.      The  inoinent  rhui  prtiii.  roHtlessnost*,  nausea,  and  an  ac- 

celi'mied  ])alt*e  appear,  let  li»o  Mlriii^i^le  beyiri.     The  head  shouhl  l)e  elevated, 

shttvun,  and  covered  with  an  iro-bag;  blood  Hhouid  l>e  dniwn  fniiii  the  arm, 

tnd  lotally  from  the  back  of  iJje  neck.     Genenil   hJeedinjr  should   rnit  be 

practi«cti  reuklessly :  its  eflect  on  the  pultse  should   be  waiehed  with  ^real 

o»re.  stopping  the  flow  aa  soon  as  the  artery  begiiisi  to  lune  its  foi-ce  or  re- 

ihifliice.  but  repealing  the  operation,  if  necesnary.     A  bn«k  cathartic  mugt 

hcn«\t  fttlmini?4tei'ed,  fodowcd  by  tincture  of  voratruni  viridc  to  control  the 

ftcu<m  o\'  the  heart.     Tho  eflfeet  of  a  pur/^tive  will  be  ftjund  valuable  at 

intervals  during  tho  entire  progreKS  of  the  ease.     The  value  of  calomel  in 

iltonitive  dosee,  with  inimctions  of  mercurial  ointnu-nl.  so  an  to  seeuiv  the 

conMitiitionnl    action  of  the    remedies   (piickly,  cannot    be   orerestimated ; 

while  to  relieve  thirst,  cold  aeiduhited  drinks  should  Ik»  given  freely.     To 

Mi^tain  the  system  for  the  tii*st  few  days,  barley-water,  toaHt-water,  and  milk 

ATBuuito  sufficient .   The  violence  <d'  the  iuflatunuition  being  checked,  the  fcalp 

ehiHild  he  covered  wilh  a  blister,  and  restlessness,  if  present,  ivlicvcd  by  tlio 

brumide  of  potash,  or.  that  tailing,  by  the  use  of  opium  in  conibinati(m  wilh 

morcurial.     It  is  important  also  that  all  strong  light  and  loud  sounds 

ild  be  exclude<l.     The  convalescence  is  usually  slow,  and  a  relapse  easily 

ioduced  by  any  indiscretion  t>n  the  ]>art  of  the  ])atient.     He  should  not  be 

■llowvd  to  sit  up  for  two  weeks  atler  the  subsidence  of  the  diseartt\  and  then 

t'wohange  tVoni  the  horizontal  to  the  jwrpendicular  position  should  be  made 

ID  tho  most  gradtial  manner.     Tho  bowels  are  ic*  be  kept  o|)en,  and  the  food 

*bould  be  unirrilating,  being  largely  farinaceous.   Stimulants  must  be  avoided, 

An*!  indeed  an  entire  freedom  fnjm  all  excitement,  menial  or  physical,  is  a  VK^y 

QcceRsary  precaution.     Should  abscess  form,  the  surgeon  must  be  governed 

by  coiisidefutions  already  laid  down. 


t 


PttBgus  Cerebri. — As  a  consequence  of  the  hiss  of  a  portion  of  the  cranial 

walls  from  u  comminuted  fracture.  fi*oni  neenisis.  or  from  the  use  of  the  tre- 

hirit*.  the  piiilrusion  of  ati  iiitracrai»ial  gmwth  frequently  lakes  place,  which 

<iv*ignated  fungus  ceridn-i,  encephalocele.  or  hernia  cerebri.     The  last  two 

U'riiij,  have  noappn>[)riaie  signiticance  when  applied  to  this  diseas<\  and  I  ^hall 

o»u  oidy  the  lirst,  or  ftingus  cerebri,  as  the  most  appropriate.  'The  pivsence 

<•!  this  gn»wlh  is  suppf>sed  by  some  to  be  due  tt*  the  absence  of  tho  iieceHttary 

brttin.pre>4«iure,  as  when  the  dura  mater  is  torn  iu  ad<iition  to  the  fracture. 

^<>Ipeau  tiiought  that  the  disease  was  due  to  the  expansibility  of  the  brain 

DiitJer  eTfciteukent,  and  that  it  was  less  likely  to  follow  a  large  than  a  small 

OjHsnihg  ill  the  skull.     Flcturens's  views  accord  with  lliose  of  Velpc-au,  the  ex- 

I'ttnsibility  of  tlu*  br.iin  being  consi<lered  to  be  ])ro)lueeii  !»y  the  distention  of 

th*?  hItM>d-ve»sels  at  its  base,  consoi|uent  upon  the  abs<'nee  of  the  usual  resisi- 

*tic«  uf  a  part  of  tho  cranial  walls  or  id'  the  dura  nuiler.     I  doubt  not  that 

there  i»  snme  truth  in  these  slaleinents.  as  it  is  certainly  less  frequtmtlv  met 

with  whtTe  the  dura  mater  remaii»s  intact.      Still,  it  is  quite  true  tliat   it 

B'->metinies  arises  even  when   tlie   luernbi-ane  reiiuiins  nnbnrken.  pushing  it 

outward,  nniii.  in  consequence  of  pressniv,  it  inflames,  ulcerates,  or  sloughft. 

Indevd.  it  is  impossible  to  appreciate  the  conditions  which  determine  stich  a 

f'Mluction,     I  have  seen  cases  in  which  there  was  not  only  extensive  loss  of 

lie. but  also  lacenition  of  the  membnines.  with  escapu  of  eonsidei*abIe  brain- 

and  yet  the  patients  made  nipid  recovenes  without  any  tendency  what- 

to  (he  formatum  of  a  tungns,  while  in  other  instanceA  of  a  nimilar  kind 

t^Miisoasc  spi-ang  up  in  a  few  days  and  proved  fatal.     In  other  wises  that 

I  have  ob^rvcd   in  which   the  opening  in  the  skull  wa.<i  quite  small,  the 

grt)wth«  wei*e  otlten  absent,  but  weiv  sometimes  present,  and  irixq»ressible. 

rmi(»un  eerehri  may  appear  in  a  few  days  after  the  injury  to  the  head,  or  not 

for  three  or  four  weeks. 

vrn.  1  —24 
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Fungo*  oemliri  ftvtu  it  clitUl  trhuav  ikall  had  be4>n 
brokoo  by  tb«  kick  uf  a  horae. 


MoBBiD  Anatomy. — The  mass  as  it  presses  its  way  externally,  rising  above 
the  lt'vt>l  of  the  o|it«niii^  in  the  craaiiil  wuUh  tiud  spreading  mushroom-like 
over  the  siu'iaco  of  the  scalp,  proseuts  ii  white  irrogulttrly-indcuted  niasa 
similar  to  the  cunvohuiuns  of  the  brain.  (Fi^.  3^5.)  Sometimes  it  is  quite 
soft  and  diHcolored  with  Mood,  at  other  timet*  it  is  of  a  tfray  color  and  linn, 
consisting  of  softened  lirain -^^ubstanee.  nen-e-tibivs,  Avhite  and  red  blood-cor- 
puscles, tibiin,  and  serum.      The  vuscuhirity  of  the  growth  varies,  it  hein^ 

sonietimes  abundantly  supplied  with 
blood,  at  other  times  only  moderately 
rich  in  vessels,  and  its  sensibility,  if 
any,  exceedingly  low.  In  other  cusea 
the  brain-Buhslance  constitutes  a  very 
small  portion  of  these  jjrowths,  indeed, 
appears  aecifleniat  to  them,  and  with- 
out any  vitnl  connection,  consistinif  of 
exuberant  granidutions,  the  result  of 
inflamnmtion  induced  either  by  con- 
tusion of  the  brain-substance  or  by  the 
presence  of  blood.  The  collections  of 
pus  fre(|uontly  seen  at  the  base  of  the 
growth  are  results  of  this  iiiHamma- 
tion,  and  to  the  same  cause  are  (luo  the 
serous  iiitiliralion  and  softening  of  the 
bnun-Hub.Htunce  for  some  distance  be- 
neath and  uroiind  the  fungus,  al^^o  the 
presence  of  blood-clots  and  the  con- 
tiguous yellow  or  red  discolorutions. 
These  alterations  of  sinicture  may  extend  quite  deeply,  even  into  the  ven- 
tricles, in  consequence  of  the  very  scanty  sujiply  of  connective  tissue  in  the 
brain,  by  the  presence  of  which  inHamniatory  products  in  other  localities 
are  oniinarily  circumscribed. 

Fungus  cerebri  nmy  affect  any  part  of  the  brain,  but  is  most  commoidy 
seen  at  sonie  portion  of  the  vault  of  the  cranium, — the  part  most  ex]>o**ed 
to  o|)en  fractures  and  to  lacemiions  of  the  membnines.  The  baM.'  would 
perhaps  be  equally  liable  to  such  pr<»trusi»tn>  wore  there  any  considerable 
sepan»tion  of  the  fragments  after  fracture  in  this  region. 

when  after  removal  of  hone  and  «k'struction  of  the  dura  mater  a  t\mgu8 
makes  its  way  through  the  opening  in  the  skull,  and  also  through  the  wound 
in  the  scalp,  it  spreads  ciirumferentially,  overlap|iing  for  some  distance  the 
Bofl  partH.  and  having  a  mushroom  shape.  Portions  of  the  surface  farthest 
removed  (*roni  its  origin,  having  a  lower  vitality,  become  dark.  8ol\en,  and 
soparaie  IVom  the  main  maas.  The  pedicle  of  the  growth  in  some  instances 
becomes  strangulated  by  the  margins  of  the  ojienintr  through  which  it  passes, 
and  the  entire  fungus  drops  off  as  a  sJough.  either  to  a]>pear  again  or  to  be 
followed  by  cicatrization  and  recovery. — the  latter  a  termination,  unfortu- 
nately, very  rare.  During  all  this  time  the  mei»tal  coiulition  of  the  patient 
may  oe  unimpaired.  The  usual  progress  of  the  disease,  however,  is  from  bad 
to  worse:  an  irritating  and  offt^isivo  dischut*ge  flows  from  the  .surface  of  the 
growth ;  when  it  is  inulely  tiMK'hed,  quite  a  co|iious  flow  of  bhuMl  mav  follow; 
the  uiind  wanderH;  there  are  in'egnlar  muscular  movcmoniH.  especially  of  the 
face,  broken  sU'Cp.  starlings  up  with  a  frightened  air,  emaciation,  ligors.  and 
a  feeble  pulhc.  which  is  at  tirst  slow,  but  becnmes  frequent  and  feeble  as  the 
cast*  advances.  Tlic  paiit-iit  gmdually  wears  out  from  exhaustion,  or  dies  in 
a  state  of  coma  i>r  convuIsi*)n  due  to  intlammatory  changes  within  the  cranium 
affecting  the  brain  and  its  niombnines  not  unfrequently  ho  dies  from  pyaemia. 
Extensive  noftuuingand  loss  of  brain-substance  is  oilen  seen.  I  once  examined 
the  case  of  a  young  girl,  in  which  almost  one-half  of  the  right  hemisphei'e  of 
the  brairi  hud  entirely  disap]>eart*d. 
Though  recovery  occasionally  i»cciu-s,  a  very  large  proportion  of  the  caaett 
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die.  Of  fourteen  cases  recorded  by  a  surpoon  (»f  Glasgow,  twelve  died ;  of 
thrw  caseK  ^iven  by  Mr.  Stanley,  tw<t  divd;  Mr.  Hill  rvpoiis  three  euseH,  all 
of  which  rei'ovoi-t'd.*  l)urin^;  our  Into  war,  tifty-ouo  cusos  of  fundus  cerebri, 
»lU»wiug  gutisbot  wound*  of  the  cranium,  were  roporlvd,  forty-four  of  which 
iuinl>er  leriniualcd  fatally.  Of  the  Sfvcii  who  Hur\'ivc<l,  four  appear  to  have 
recoverv<J  iwrfcclly  without  any  mental  or  physical  intimiity;  the  remaining 
thrco  sutfcrcd  hu  much  i'r^mi  vertigo  and  heaflache  as  to  bo  incapacitated  for 
«t»v  <'i)ntinuouH  mental  effort  h  is  j»n>]H'r  ii_»  state  that  of  ihe  forty-four 
f.  '  -  ^  eight  were  examples  of  bi-ain-protruHiun  rather  than  genuine  eaaea 
-  tvivhri. 
JJ1AUN08I8. — There  are  other  growths*  which  <>ti  a  8U|)er^cial  inspection 
might  b«  raiMlakcu  for  fungus  cerebri.  1.  -4  blood -tumor  may  protrude,  de- 
riv»-d  from  the  vosselfi  of  the  dtim  mater,  or,  when  the  latter  is  torn,  from 
th<>-^«  of  the  pia  mater,  and  will  occasionally  contain  »oiue  brain-Hubfttance. 
The  early  appeanincc  4)f  such  a  tumor, — that  is,  a  few  hour»  atYcr  the  acci- 
dent, or  at  mo8t  three  or  four  days, — together  with  the  homogeneous  nature 
of  the  swelling,  it  being  for  the  most  part  blood  throughout,  will  besufticieut 
to  <listinguish  it  Irom  t'imgUH  cerebri. 

2,  Mulignant  disease  occasionally  original*.^  in  the  dura  mater,  and  as  it 
increases  the  overl3''ing  bone  i«  rapidly  absorbed,  or  is  liually  destroyed  by 
caries.  at\er  which  the  growth  protrudes  avS  a  fungoid  mass.  Between  this 
mI  fungus  cerebri  there  aix'  certain  notable  differences.  First,  in  fungus 
•rcbri  ihei'e  is  a  previous  histiiry  of  injury,  as  of  t^iicture  with  or  without 
ition  of  the  membranes  of  the  brain.  No  such  piwious  violence  is 
Hftry  to  the  existence  of  a  nuiliguant  growth,  in  the  latter  disease  the 
»ne  will  bec«»me  so  thin,  its  salts  disappearing  at  the  same  time,  that  it  will 
Kvpilatc.  when  presised  upon,  like  parchment ;  fungus  cerebri  never  produces 
icn  an  osseous  change.  In  fungus  cen-bri,  when  its  structure  is  opened, 
|i*iortrani/.ed  biiiin-lissue  is  seen  mingled  with  its  other  components,  which 
tH  not  tme  of  n)nlignant  fungus.  Fungus  cerebri  is  soft,  friable,  with  little 
|Ngwt.*r  of  cohesion,  and  when  its  vcs.sels  are  broken  the  blood  adheres  as 
flark  clots  t^r  crusts  over  different  parts  of  its  surface  :  malignant  fungus  is 
LUch  firmer,  and  bleeds  fVom  distinct  points,  the  tluid  being  rod,  like  arterial 
Fungus  cerebri  fivqttently  detaches  portioua  of  ita  Bubstance  aa  a 
Inugh  ;  rnalfgnant  fimgus  rarely  d^x^ft  so. 
Trkatment.— There  are  two  ver;j-  opposite  plans  of  treatment,  the  one 
aggressive,  the  other  conservative. 

In  order  to  rt^niovo  every  cause  which  can  ptisaibly  tend  to  develop  the 
diNease.  the  surgeon  r^hould  be  very  careful  to  examine  all  eompiuind  fractures 
of  the  skull  for  depressed  splinters.  These  arc  vastly  inon>  dangenms  than 
Ics  iir  flat  fragments  of  bfme.  They  penetrate  the  membranes  and  wound 
le  bntin.  or.  even  should  they  not  do  so,  they  produce  irritation  of  the  dura 
maier  which  is  almost  certain  to  develop  intnicninial  iiitiammation,  ulcem- 
lion  of  the  meinbi-anes  with  protrusions,  and  often  epilepsy  and  abwess. 
Hi'inv  in  the  uf*e  of  the  trephine  the  utmost  care  should  he  obHerved  not  to 
harm  the  dui*n  mater. 

Whvm  the  fungus  is  onco  cstablishe«l.  the  practice  with  some  surgeons  is  to 
represw  the  growth,  either  by  eompresaion  with  pledgets  of  lint  tu*  a  sponge, 
or  by  vxcision,  slicing  the  mass  off  on  a  level  with  the  bone  an<l  then  ajiply- 
tni?  ci»mpression  over  the  pedicle.  The  conser\'ative  plan,  which  has  its  ad- 
r-..-;ites.  ij»  to  medille  as  little  as  possible,  simplv  keeping  the  part  clean  by  a 
gcntJd  stream  of  water,  and  attending  to  the  lunatumaiiou  within,  which  ia 
the  cause  *4'  the  protrusion. 

In  the  ap)»lic«tion  of  pressure  the  chief  danger  is  to  the  brain.  When  too 
j^rtfAt.  it  is  *)ftcn  t'ollowod  by  stU]>or  or  much  uneiisine-ss.  ami  should  la*  im- 
me<liatoly  removed  or  losiiened.  No  hnrm  can  come  fi*om  making  pressure 
apon  that  portion  of  the  growth  which  spreads  over  the  scalp  beyond  the 
HtuitB  of  the  opening  of  the  bone:  indeed,  it  is  highly  proper  that  thia  should 

*  Cooper's  Surgioul  Oictioaftryf  vol.  i.  p.  9Z&. 
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be  done.  The  plan  which  fulfils  most  eatiefaotorily  the  objeot  is  to  take  ft 
piefti  or  aseptitr  lint  cut  into  a  ciiflw  largo  onough  to  extend  a  little  beyond 
the  liinilft  <»f  the  fungus;  out  of  its  con tiv  remove  a  ]M>rtioii  somewhat  lander 
in  circunifereneo  th;in  ihe  o|(euiiig  tlirouijh  which  tlie  pnitruKJon  takes  jilftcu, 
wel  the  liiii  with  a  solution  of  cnri'ortive  sublimate,  place  it  over  the  nni^ 
an<i  cover  the  fundus  wiili  sublimate  gauze.  By  thin  plan  the  gniwlh  14 
protected  a^aiuBt  utmospheric  urgaiiisiuH,  and  a«  cicatrization  advaiicen,  en- 
croaching little  by  little  upoi»  the  ikmIicIc.  the  tungun  in  finally  cut  olT  and 
the  opening  in  the  (^kull  covered  over  by  hejillhy  granulations. 

Ah  fungus  cerebri  is  an  innauiinulory  production,  whatever  is  influential  in 
pi*oveuting  thin  morbid  process  will  necessarily  lessen  the  tendency  to  the 
disease:  in  tliis  respect  a  rigid  attenlitju  to  antiseptie  ineasuren  in  the 
nuiuagomenl  oi  the  wound  is  of  the  utmost  moment,  and  will  usually  prevent 
tho  occurrence  of  this  serious  Ci'Miplieaiion. 

Epilepsy. — (Considering  the  vast  number  of  cranial  injurios  ft'om  all  canses, 
epilepsy,  as  a  consetjuence  of  such,  is  rather  uncomnittn. 

While  depression  is  ni»t  a  necessary  antecedent  for  the  production  of  epi- 
lepsy,  in  a  large  majority  of  cases  under  this  head  such  a  state  of  the  bone 
is  seen  to  exist.  This  affection  is  oltcn  pivceded  by  defective  memorj^  and 
nrriculation,  and  by  inability  to  sustain  any  eormected  train  of  ihoughi  or  to 
ti*ansact  oiNlinary  businoss.  After  sonu*  time  there  may  follow  a  momentary 
loss  of  couHciousnoHs,  or  a  |>ecutiar.  indescribable  sensation  in  the  head,  and 
finally  the  development  of  true  epileptic  convulsions. 

Should  the  ti'ephino  bo  ap[tlied  to  excise  old  depressed  portions  of  bono 
which,  by  irritating  the  membranes  of  the  brain  and  tbe  bnun  itself,  provoke 
this  distressing  disease?  La  Motto,  soventy-tive  y«.ars  ago.  was  the  tirsl  to 
use  the  instrument  for  this  purpose,  and  there  can  be  no  d<»ubt  that  under 
certain  conditi<in»  the  operation  is  not  nidy  proju'r,  but  even  urgently  de- 
manded. It  is  the  apju'ehonsion  of  this  disease  that  induces  some  surgeons 
to  apply  I  he  trephine  in  cases  uf  depressed  ft*actureB,  oven  when  no  urgent 
symptoms  aiv  present, — and  pixiperly  so,  as  I  believe. 

In  a  paper  by  l^r,  Billings  mi  the  sutyect  of  trephining  for  epilepsy,  sixty- 
two  cases  are  collected,  of  wliich  nun»ber  forty-two  wure  cured,  sixteen  dtcni, 
and  four  remained  without  improvement.  Pn>fes»or  Gitjes*  has  o]>eratod 
four  tiuies.  with  one  cnrtv 

The  following  five  cases  are  from  my  own  practice: 

The  first  was  that  of  a  young  uuin  whoso  lett  parietal  bone  had  been 
iVactured  by  tho  point  oi'  a  mattock,  close  to  the  sagittal  suture,  eleven 
years  pi-eviously.  and  who  remained  almost  insensible  for  twenty-four  hours 
after  the  ivceipt  of  the  injury.  Six  years  later  he  was  attacked  with  epilepsy, 
the  convulsions  occurring  almost  daily,  at  times  numbering  as  many  as  eleven 
in  the  twenty-four  hours.  The  memory  was  impaiivd.  though  not  to  tho 
degree  which  I  have  otten  seen.  The  depressed  i>ortion  of  bone  was  cut 
out  with  the  trephine,  iwcaling  a  depressed  comminuted  fmcture  of  Ihe 
internal  table,  with  marked  thickening  of  the  dura  mater  beneath.  The 
patient  recovered,  and  when  I  last  heard  from  him.  after  the  lapse  of  11 
considerable  peritMj  of  time,  be  remained  entirely  well. 

The  second  case  was  that  of  a  umu  about  twenty-seven  years  old.  a  foivigner 
by  birth,  who,  seventeen  years  before  coming  (o  America,  had  had  hi)*  skuU 
fnictnred  by  a  lieam  of  timber  falling  upon  his  head,  and  wh(>.  alter  recover- 
ing  from  llie  immediate  efl'ecls  of  tlie  injury,  became  an  epileptic.  The  ftnv 
quency  and  seventy  of  the  convulsions  piiHJuced  such  an  uucontrollabte  iiiis- 
cibiliiy  of  lemjier  that  his  ]>ar*»nt8.  unable  to  exemse  over  him  the  needAil 
restraint,  wore  e(jmpelled  to  send  him  to  the  Philadelphia  Almshouse  Hos- 
pital for  Ihe  Insane,  in  which  place  I  found  him  while  making  the  round 
of  its  wards.  There  was  a  linear  depJVssion  of  the  external  table,  about 
three-quart-ers  of  an  inch  in  length,  a  little  to  the  lelX  of  the  sagittal  suture. 
Believing  the  ease  to  be  a  projter  one  for  trephining,  I  made  the  oj>eration 

■  Sarg«r7,  vol.  ii.  p.  177. 
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HMml^tlie  ineniical  ctasH  attumliuj^  tho  clinical  inHtructiou  of  the  hnHpitnl. 

The  |mt lent  had  u  convulsion  on  the  tabic  durini^  the  adminiHtiiition  o(  tho 

ADftnthctic.     Alter  i-emoviiig  the  bono  there  wu«  found  a  stellalod  fracture 

(Ki^.  326)  of  the  inttirnal  table,  with  u  roui^h,  discolorod 

thickening  of  the  dura  mater,  but  without  evidence  of 

depression.     For  four  wocUb  he  htt<i  no  attackn,  and  was 

dijichar^cd  from  the  hourio.     Afterwards  1  learned  that 

ihc  convuUionfl  returned,  though  jureatly  diminished  in 

ftv(|nency,   intensity,  and   ilumlion,  so   that  he   became 

quite  docile  and  lived  haj>])ily  at  homo. 

The  thini  »-a8o  was  that  of  a  youn^  man  about  twenty, 
gri'litly  onfoeblotJ  mentally  and  physically,  with  an  exten- 
sive de(nvs«ii«n  in  the  \ci\  teniponil  region,  the  ivsuli  of 
m  fracture  received  ten  year**  |)revioa«ly.  The  dura  mater 
had  been  wounded  by  the  .s]>linreni»g  of  tho  internal  table. 
This  pat  ion  t  died  fr<mi  encephalitis. 

The  fourth  case  wils  that  of  a  man  who  had  sustained  a  shell-injury  t»f  (ho 
loO  ]jarietal  bone,  leaving  an  extensive  depression.  The  epileptic  attacks  had 
bticume  so  frequent  and  severe  that  he  wa^*  comnelled  to  abandon  his  busi- 
ne*48.  that  i>f  a  meivhant.  The  trephine  was  applied  at  two  ]M>intrt  and  the 
iuterraedial  bridge  of  bone  cut  away.  The  i»penition  was  followed  by  a 
marked  improvement,  thouirh  I  have  learned,  indirectly,  that  after  his  return 
borne  the  natMxysms  became  again  ipiite  fivquont. 

In  the  hfth  case  the  disease  was  attributed  to  an  injury  of  the  skull  re- 
ceived some  years  previous  to  the  patient's  application  for  relief.  A  small 
depression  indicated  \\\k*  ]ioint  where  the  violence  had  been  apjiHed.  On  re- 
tuoviug  this  |>art  of  the  skull  an  extensive  exostosis  was  seen  to  be  pivssing 
ou  the  bi*uia  Iwueath.  the  apex  of  which  had  caused  the  absorption  of  tho 
dura  mater.  The  man  died  a  few  days  after  the  operation,  tVom  the  pro- 
tru?tion  r>f  a  ftingous  gntwth. 

Since  these  tivo  cases  I  have  trephined  for  traumatic  epilepsy  fifteen  times, 

iking  the  entire  numlKM*  twenty.     Of  these,  three  were  cured;  four  were 

e*tly  relieved, — that  is,  the  frequency  of  the  seixures  was  reduced, — in 
«Hie  case  from  twelve  or  tburleen  a  day  to  one  in  tliree  *»r  four  weeks,  in  the 
other  to  a  less  degree;  in  four  the  relief  was  trifling;  in  seven  no  benefit 
wjis  experienced  ;  and  two  dietl.  In  alt  the  ca.**os  in  wbicli  the  operation  was 
done  aniisepticaily  (nine  or  ten)  no  deaths  occurred.  My  i-esults,  it  will  l>e 
»een,  have  been  sin*jularly  unsuccessful  «s  compai*ed  with  those  collected  by 
Dr.  BilliniTs.  and  also  wiih  thone  iv|>orted  by  Mr.  Walsham.  eight^'-two  In  num- 
b«T.  forty-eight  of  which  are  claimed  as  cured,  and  lhirtcH.M»  as  improved,  four 
receiving  no  bcnetit,  and  noventeen  proving  fatal-  Professiir  Briggs,  in  thirty 
cases  of  trephining  for  epilepsy,  claims  t  weniy-five  ciuvs,  with  only  one  death. 
No!witbsian<iing  my  ill  succes-*.  I  feel  sure  thei*e  is  a  goo<l  future  for  the 
ofwnition.  Many  of  the  operations  for  the  cure  of  traumatic  epilepsy  fail 
in  <Nin-H^'(pience  of  the  long  time  inter\-eniiig  between  the  developntcnt  of 
jw*emonitory  symptoms  and  the  application  for  surgical  aid.  during  which 
Ime  what  was  ai  first  only  a  reflex  effect  ft-om  dural  irritation  becomes 
^•ntrjil  and  organic :  thcrefoiv.  to  <lerivo  peiTnanent  benefit  from  operative 
pn>cedures.  the  surgeon  should  act  early,  even  before  the  disease  culminates 
in  convulsions.  A  second  cau.sc  of  failure,  I  think,  is  a  too  limited  use  of  the 
tnpbine.  thereby  not  removing  fully  the  source  of  cerebral  irritation  in  the 
f4»rm  of  depressed  bone,  cicatrices  involving  the  membranes  of  the  brain, 
and,  if  necessary,  tho  coivbnd  cortex  corresponding  to  tho  motor  area  in- 
£yolve<l.     In  true  cases  of  Jucksonian  epilepsy  this  last  becomes  imperative, 

it  is  frrjm  this  portion  of  the  bntin  that  the  attacks  emanate.  Dr.  Deavor, 
T>emonstrator  of  Anatomy  in  the  University  of  Pennsylvania,  recently  suc- 
oeoded  in  curing  a  case  of  Jacksonian  epilepsy  by  excising  the  motor  centre 
of  (he  left  arm  :  and  a  similar  operation  fuis  just  been  done  b}'  Dr.  Hearn,  of 
Utib  city.     Because  immediate  disappeantnce  uf  convulsions  does  not  in  all 
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cases  follow  operation,  the  surgeon  should  not  be  discouraged,  dinco  in 
where  the  disease  has  heeii  due  to  i-otlecte*!  irritation  Honio  time  may  bo 
required  for  soeoiKlary  diaugo^  to  nubside :  heiioo  the  propriet3'  of  an  aOor- 
treatnieul  calculated  to  restore  the  nervnus  equilihriuni,  as  freedom  from  all 
mentMl  and  phyisical  excitement,  a  carefully-prepared  diet,  and  iho  use  t>f 
bromides.  Within  a  very  ^hort  time  the  opcratinn  of  trephining  i»as  heon 
extended  to  eased  of  innanity  depending  on  tiiuiinatiMm.  Ilorsuley,  Mcl)onald, 
an*!  l*rico  ivport  fiuccotii.sfuI  cases.  J>r.  Kleteher,  Superintendent  of  the  In- 
diana Insane  Hospital,  has  reported  eight  cases  of  trephining  for  traumatic 
inHantt3^,  aiul  in  all,  nave  one,  the  patieutt^  who  Ijad  been  violent,  profane, 
melancholic,  or  suicidal  were  ivndered  docile  and  mife. 

The  conditions  which,  in  my  jndgmcut,  justify  a  resort  to  the  trephine  in 
epilept*y  i\\^^ first,  where  the  disease  is  the  result  of  trauma;  stcoiui,  where 
the  dihcaso  originates  within  the  limitj*  of  the  motor  centres  of  a  dctinito 
gnuip  of  muHcles,  a8  I  lie  face,  arm,  or  leg;  and.  third,  casea  whore  oicatnceB 
exist,  either  in  the  scalp  or  in  the  ceivbi'al  nu'niugeft. 

The  most  unfavorable  cartes,  the  ones  uusuiied  for  oin^i-ation.  arc  those  in 
wliie-h  the  seizures  give  net  warning,  bui  exjiliHle  iiiHtanlaneouslv.  and  in 
which  no  gpecial  cr<iup  of  muscles  seem  to  take  i»reeedeneo  in  tlie  attack, 
those  of  the  extremities  and  those  of  the  face  being  simiillaneousl}*  affected. 

Piiin  in  the  ht-ad. — This  is  often  a  ti-oublosonie  sequel  of  head-injury.  Some- 
times it  is  locali/AHl  or  confined  to  a  snmll  spot,  when  it  should  always  Ih*  re- 
garded with  anxiety,  indicating  as  it  docs  that  some  bndn-misehief  is  goin^ 
on,  such  as  softening  or  abscess.  Ditfused  pain,  particularly  under  mental 
excitement  or  when  expirsed  to  solar  heat,  is  a  less  serious  condition,  though 
not  allogethcr  without  danger.  Theae  pains  are  often  aggravated  by  ex* 
posure  to  inclement  weather. 

Vertigo  is  a  very  common  sequel,  a  fact  well  illustrated  in  the  Surgical 
llistor}-  of  the  late  war,  whei*e  it  is  stated  to  have  been  veiy  common  aiXet 
contusions  of  the  cratiium,  rendcriiig  the  patientH,  tn  many  cases,  incapable 
of  subsequent  senMce. 

Mental  defects. — I"'nder  this  la-a*!  may  be  mentioned  li»ss  «tr  impairment  of 
the  memory,  inability  to  express  i<leas  or  to  pursue  processes  of  reasoning,  a 
capricious  tem|K'r,  aphasia,  or  loss  of  language,  imbecility,  and  insanity. 

fnvoivemfutfi  of  the  muscular  sytiiem. — These  eondit  ions,  depenilen  I  ujhui  intra- 
cranial irritation  or  abst-ess,  cimsisi  in  feebleness  of  the  limbs,  spasmodic  con- 
tnu'tion  of  iIr'  Hexora,  tremoi-s.  twitchings,  orpunilysisaHectingonesidoof  the 
bfKly.  Tht'  genito-urinnry  appnnitus  (d'ten  sutfei-s.  the  patient  losing  power 
over  the  bliidder  or  being  sultjcded  to  the  aimoyance  of  great  vesical  irrita- 
bility, the  urine  being  oHen  loaded  with  phosphatesand  nmcus.  Occasionally 
the  urine  is  albuminou.s.  or  it  may  bo  greatly  increased  in  quantity  and  become 
saechariiie,  constituting  what  is  termed  traumatic  diahete^,  the  ])athology  ot 
which,  though  supposed  by  .some  authors  to  consist  in  Htruciund  idtcrjitiona 
of  the  floor  of  the  fourth  ventriele  nn<l  by  others  ascribed  to  im|M^rfect 
oxygenizalion,  has  really  never  lieeii  determined  witii  any  degree  of  cer- 
tainty. Sometimes  there  is  con»plete  impotency,  while  in  other  eases  there 
is  inordinate  sexual  excitement,  accom])anied  l>y  painful  erections. 

Derantjii'ments  of  thf  organs  of  special  sense. — Tlies<'  dei-angenu'nts  may  in- 
volve the  eye  and  its  appendages,  and  consist  in  the  loss  of  the  |>(>wer  of  ac- 
ccmimodation,  the  presence  \}i'  doulde  vision,  glauconui,  conjunctivitis,  ptosis, 
etc.  The  sense  of  olfaction  is  sometimes  lost,  or  it  mav  be  pervei'ted.  the 
patient  eomplaining  of  the  iirescnce  of  strange  (xlors.  The  hearing  nuiy  Is* 
remleivd  obtuse  or  utterly  deslroyed.  In  some  instances  there  arc  unusuul 
Bounds  experienced,  like  the  hissing  of  steam,  the  ringing  of  bells,  or  the  \x*nr 
of  the  sea.  These  cause  great  distress.  Scarcely  any  organ  of  the  boiiy  can 
claim  exemption  from  the  far-reaching  effects  of  head-injury.  The  function 
of  the  liver  may  be  disturbed.  pnMlueing  traumatic  jaundice,  and  the  heart 
may  become  pretermit undly  excitable  or  depres.sed. 

ihjn^mia. —  ryicmia  is  by  no  means  so  common  as  abscess,  though   the 
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llinr  arrangement  of  tbe  venous  Hystem  of  the  diplod  would  iudieate  the 
riitrary.     I>r.  ()ti«  t<t«tos  thnt  tho  returns  of  the  army  show  but  u  single 
^Cn^'  in  which  the  disease  was  n.'ren*ed  to  this  cause. 
Tft/tnus  is  (juile  rare  as  u  hocjueuce  of  head-injuricH. 

Treatmknt. — Tho  exact  nature  of  tho  meningeul  or  brain  condition  on 
which  depend  the  sequels  that  have  been   tMtumerated   is  ho  obi^eurt*  that 
our  treatment  must  Ikj  largely  empirical  and  diivcted  against  the  symptoms 
a**  they  ariw.     Entire  fivcdom  fmm  mental  and  physical  excitement  is  of 
(he  tirst  inip«irtnnco.    Solar  heat  must  be  avoided.    The  readiness  with  which 
tflox  imprv>4«ion"*  reach  the  brain  frtm*  disonlered  states  of  tho  gastnj-inieft' 
inal  »nuc*jiis  nicnibrane  will  suggest  the  ueces*titv  for  keeping  the  b()wel9 
egulnr  and  avoiding  the  use  of  all  articUw  of  foo<I  calculated  to  disturb  tho 
ligestinn.     The  state  of  the  kiilneys  should  be  ascertjdned.  as  not   unfro- 
[ucat ly  serious  cerebml  disturbatice  dejteiids  upon  iiiHammatory  conditions 
iCHe  organs;  and  when  such  i&  the  cast',  tbe  use  of  alkaline  diuretics,  us 
;etate  or  the  bicarbonate  of  pota«h,  will  be  indicated.     To  ivlieve  pain, 
»srt,  and   rcstk'ssneHs,  ihe  bniinide  and   the  iiMJide  of  potash,  with  the 
'*xtni<t  of  ergot,  may  l>e  exhibited  with  a<lvantago.     Cupping  over  tho 
ipu  of  the  neck,  followeil  by  a  blister,  when  the  attack  ii^  nioiv  than  usually 
>Toro,  will  confer  great  relief;  and  tho  same  may  bo  said  of  an  active  mer- 
curial purge.     A  selon  iu-^erted  into  the  back  of  the  neck,  wheiv  the  disease 
kn»vo*<  tedious,  in  some  instances  exercises  a  salutary  etfect  by  inviting  tho 
iIimmI  from  the  brain  and  preventing  cerebral  irritation.     Time,  atter  all. 
%p|H%'%r8  to  be  the  threat   lemedy.  and,  wheiv  there  is  no  seriouH  structural 
altvration  of  the  intracranial  contents,  it  will  orteu  work  the  cure. 


Trephining. 

Bnfon*  describing  tho  operation  of  ti*ophining  it  will  he  proper  to  formu- 
hilo  tho  various  con<liiions  which  demand  a  rt»sort  to  instrumental  measures. 
In  gt»ncral.  it  nuiy  be  stated  that  it  is  ouly  in  cases  where  the  brain-injury 
1-  triCiti  that  trephininij  can  promise  any  benetit.  The  conditions  which  pro- 
fhKx*  symptoms  retiuiring  iuslrumeiital  perforation  of  the  cranium  are  the 
follow  ing: 

1.  Simple  firftctur©  followed  by  symptoms  of  compression. 

2.  Fractures  (in  tho  adult)  with  ver>'  marked  depresHtou,  without  symp- 
toms of  compression. 

3.  Compotuid  and  compound  comminuted  fractures  with  depression,  with 
or  without  symptoms  of  compression. 

4.  Punctured  fraetuix»s.  with  or  without  symptoms  of  compression. 

5.  CasoH  of  tniumalic  epilopsy  where  the  traces  of  injury  can  be  rccog- 
nizeil  upon  tlie  cmniuiu.  and  wheix'-  the  origin  of  the  initial  symptoms  pfdntj* 
to  a  limited  aivn  of  the  cortex  beitjitf  affected,  and  i**  Jackstmian  epilepsy, 

fi    When  tVom  thtve  to  tive  days  after  a  compound  frarturo  symptoms  of 

ts  or  encephalitis  develop.  an<l  thore  is  reason  to  bolieve  that  these 

I  piVMJuced  by  a  scale  or  spicidc  of  bone  from  tho  inner  table  ]>reHS- 

I-!  tho  brjiin,  the  use  of  tlie  tivphinc  will  be  indicatcit  with  a  view 

r  <•  the  oBijcous  splinter,  or,  in  case  such  spicule  should  not  be  present, 

to  give  exit  to  the  inflammatory  products  which  siK)noror  later  must  destroy 

life  unless  removed. 

7.  In  cases  of  brairi-i'ompression,  whether  fn»m  traumatic  or  other  causes 
in  which  there  are  strong  reasons  for  believing  that  the  s3-mptoms  are  the 
n."»uli  of  blood  or  pus.  or  of  a  neoplasm,  and  whei'e  the  surgeon  is  able  to 
Nnaie  the  i'AU^  with  a  reasonable  degive  of  conainty.  the  ti*ephine  should 
Ik  n'*<»d.  Thu«,  when  an  injury  over  the  temnoriHparietal  region  is  followed 
b\  paralysis  of  a  single  limb,  by  aiihasia.  or  hy  hendplegia  with  or  without 
ht'OiispHsm.  trephining  is  indicated:  so  also  in  cases  of  head-injury  without 
ext..*rnal  woiinn  in  which  the  panilysis  is  believed  to  be  due  to  hemorrhage. 

The  C4iatni-indicatiuns  to  trephining,  bamsd  ou  uuurulogicul  studica,  uro 
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as  follows:  I.  When  hcmiplogia  coexists  ulong  with  paralyt*!*  of  sennatioD, 
showing  that  the  lenion  in  wiiic-t*|)iva(l.  t.  When  \\w  injury  involves  the  base 
of  tho  cninium,  oausiiij^  ]>arnlysis  of  tho  parts  Hupplicd  r>y  the  cranial  nerves, 
when  Cheyny-Stokes  respiration  is  present,  or  when  neuro- ret  initio  exihiM. 

Operation. — Havini^  auniniarizeJ  the  conditiuns  whioh  require  a  resort  to 
the  trephine,  I  shall  proceed  to  describe  the  instruments  nece-swary  for  iu 
proper  execution,  and  I  heir  u«e. 

Those  inHtrnnxcnt.M  eonnist  of  an  ordinary  scalpel  to  incise  the  scalp  and 


Fio.  32; 


Fw.  328. 


Fio.  3! 


Cyllndritiil  tn-i'lilrip. 


Cualeal  Ircphlnt 


SnuUMwd  ii»|>hlD«. 


expose  the  hone,  a  trephine,  a  pi-ohe  with  a  flat  end,  a  brush  lor  the  teeth  of 
the  trephine,  an  elevator,  a  lenticular,  a  Hey's  or  Sculteius  saw,  a  llolsm's 
chisel,  a  pair  of  forcejis,  a  tenaculum,  and  s^ime  lifjatures. 

There  are  two  trephines  in  use.  the  cylindrical  and  tho  conical.  (Fijrs. 
327,328.)  The  in?*trurncnt  is  fjenerally  niadi^  too  larpe.  Foroponinif  the 
skull  in  cases  of  depivssed  hone,  tlicry  is  no  uecessily  for  havint: 
Fin.  3«0.  the  trephine  more  than  half  an  inch  in  diameter  (Fig-  ^21)),  as 
the  object  is  merely  to  cut  a  hole  for  the  introduction  of  the 
elevator.  The  necessity  for  two  trephines  of  different  diameter* 
exists  when  operatini;  over  the  frontal  sinuses.  The  two  tablets 
of  the  skull  at  this  place  not  beint;  parallel  with  each  other,  it 
becomes  necessary  that  the  outer  talde  he  cut  with  tlie  lart^i* 
instrument,  and  the  inner  table  with  the  small  one.  It  is  not 
a  matter  of  much  im]>ortan(H?.  especially  with  a  cart-ful  surireon. 
which  form  of  the  trepliiite — the  cylindrical  or  tht*  conical — is 
used.  The  former  is  perhaps  the  better  instrument  of  tho  two, 
aw  tlie  huitun  of  hone  removed  by  it  tits  host  when  replaced.  The 
ti\>phine  is  armed  with  a  sharp-pointed  centre-pin.  which  can  b<» 
slid  up  and  down  at  the  will  of  the  operator  and  can  be  tixed  by 
a  !«lidin^  button  on  the  stem  of  the  instrument.  The  object  of 
this  pin  is.  by  penetrating  a  short  distance  into  the  bone,  to  act 
the  part  of  a  pivot  or  axis,  around  which  tho  saw  can  move 
until  a  groove  in  cut  nutticiently  deep  to  prevent  the  instrument 
from  slipping,  after  which  it  must  be  drawn  within  the  crown. 
The  Roujjer  (  Fi^.  330)  is  a  powerful  cutting  forccpa.  of  jLTroat 
value  in  enlar;;ing  the  opening 
in  tho  cranial  bones.  Fio.  331. 

The   prt>l>e  (  Fi^.  331)  is  de-    <^^=-^~^ ^ 


onUtiHfy  cUrvr  («\<tic. 


BiMis^r n.rr..(w.    sigiuMl  to  clcau  out  tlie  debris 
from  the  track  of  the  trephine, 
and  does  not  ditfer  from  the  ordinary  silver  probe  of  the  pocket-oaso.     A 
quill  toothpick  will  annwcr  veiT  well  aa  a  substitute.     The  brush  (Fisj.  332) 
is  uaed  to  clean  the  boue-dunt  (Vom  tho  teeth  of  tho  trephine  in  order  that 
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the  instrument  may  cut  vrithout  obstruction.  The  elevator  (Fig.  333)  and 
Iht!  li'ntifulnr  (Kit;.  334)  are  employed,  th«  tiret  at*  a  levor  juid  the  socoiid  as 
a  Imctor,  in  ruiKiug  doprosso^l  portions  of  bone  lo  the  proper  lovol.     The 


Fio.  835. 


Fio.  884. 


Fio.  336. 


Fio.  338. 


Tlo.  83L'. 


/•-i 


Trvphlnv  bnwb, 


Klanlor. 


LcDtkular.  Bey'smw.        Hodiiir^i  i'lm  i*i  iltrv'vMkw. 


I 


IW9  (Figs.  335,  336)  are  designed  to  cut.  in  cither  a  slraight  or  a  curved 

irHc,  piirtinnrt  of  bones  wbicli  hnvo  bcconu'  \vi'd^e<i.  and  lo  open  a  way 
Ynr  the  elovatur.  Thette  t»aw»  bave  a  ver^'  limited  applicatiun  to  injuries  uf 
\\\v  liead 

In  opcmting  tor  the  cuiv  of  epiK'pny,  for  the  removal  of  inti-aeranial 
growths,  or  on  account  of  hemorrliaj^o  or  iibHccHrt.  a  Uir;yje  trephijit*  in  the 
crown,  one  inch  and  fi  half  in  ditinieter,  is  to  be  preferred. 

The  chisel  uf  liot^M^n  (Fig.  337)  i»  useful  in  detaching  pieces  of  commi- 
nuted bone,  and  by  means  of  il^  larcnil  prolongation  is  capable  of  being 
u»ed  asi  an  elevator.  The  Hcalpel  is  employed  to  raise  the  ftcalj)  and  expose 
the  bone,  the  tcniKuIum  to  litt  any  vesnuf  which  may  require  the  ligiiture, 
and  the  forceps — an  ordinary  pair — to  remove  the  circular  piece  cut  by  the 
Irvphine. 

A  trephine  may  he  applied  at  any  |)ortion  of  the  skull ;  but  when  the  case 
lA  one  admitting  of  a  choice,  there  are  certain  portions  which  should  be 
avoidei].  Thcnt'  localilifs  are  the  following:  in  the  course  of  the  Huperior 
longitudimil  sinus  which  lies  under  the  anteroposterior  median  line  of  the 

Fio.  887- 


: 


«kull;  over  the  fnmlal  and  sagittal  sutures;  over  the  occipital  protuberance, 
beneutb  which  rests  the  torcular  Ueropbili,  the  point  of  confluence  of  soveml 
ftiuuse?);  over  tiie  fnmtal  air-cells,  which  would  expose  the  patient  to  the  risk 
of  a  fistula  from  the  escape  of  air;  and,  lastly,  over  the  anterior  mferior  angle 
of  the  parietal  bone,  at  the  point  of  entrance  into  the  skull  of  the  middle 
meningeal  artery.  When  the  location  of  the  injury  compels  the  surgeon  to 
disregard  these  Huggoslions,  he  should  exercise  the  greatest  CAre  to  xivoid 
intljcling  damage  upon  the  exposed  blood-channels. 
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Flo.  888. 


Opebation. — Pi\*viou8  to  operating,  the  head  of  the  patient  should  b« 
cleanly  nhaved  and  tlioroui^hly  waeiLe<i,  first  with  Honp  and  waU'r.  and 
nfterwards  with  alcohol  or  other,  in  order  to  get  rid  of  any  Kix>a8y  mattera 
which  may  have  acciumiUued  about  the  orifices  of  the  glaud-duct*.  iUtor 
this  a  final  ablution  wiih  the  corrosive  sublimate  solution  (one  to  one  ihou- 
sandj  will  eoinplcte  the  preparation  of  the  scalp.  Wlien  the  case  i»  not 
an  urgent  one,  a  compress  wet  with  the  last-named  Holution  should  be  worn 
over  the  scalp  for  twenty-four  hours  before  the  oponition.  The  bertt  pu!*ition 
for  the  patient  nbout  to  undergo  trephining  is  on  a  table,  with  the  head 
resting  on  a  firm  pillow,  covoreti  with  i>il-eloth.  thu  entire  field  aiviund  the 
scat  of  operation  being  protected  by  (oweU  wot  in  the  bichloride  solution. 
If  tliu  cane  in  one  of  complete  comprt388iou,  there  will  be  no  neeebnity  for 
administering  an  anto^thctic.  as  the  patient  will  be  entirely  insensible  to  the 
operation.  In  ca^en  (d* epilepsy  or  punctured  wounds,  demanding  the  use  of 
the  instniment.  nmeHthotics  are  not  contrii-i?idicaled.  The  next  stej)  consists 
in  exposing  the  bf^ne  to  be  b*jred  and  elevated.  Should  there  be  an  extenud 
wound,  it  may  be  erdarge<l  in  the  proper  directions:  if  not,  Hieiv  aiv  two  in- 
cisions which  acconiplish  (his  object,  the  crucial  and  the  lioi-seshoo.  (Fig. 
S'M^.)  The  latter  I  greatly  pivfer,  as  by  lifting  a  Hcniicireular 
flap  like  Ihe  li<l  of  a  b<tx,  it  can  be  hcM  out  of  (he  way  by  the 
operator  Idmself  In  niisinu  this  trap-door  the  Unite  should  go 
down  at  oOco  to  the  bone,  and  the  incision  be  so  ]ilaiined  that 
tj)  ihe  recundienl  posiiion  there  shall  be  no  obstruction  to  fre^ 
drainage,  If  any  considerable  vessels  are  divided,  ligatures 
should  !«eap]tlied,  Tho  suigeon  at  this  stage  is  able  to  examine 
ibo  true  nature  of  ihe  injury.  Should  the  fniclure  be  a  cotiicni- 
Duted  one,  he  may  be  able 
to  slip  the  blade  of  a  pair 
of  forceps  beneath  the  edge 
of  a  fragment,  and  gently 
pull  i1  away;  or  he  may  find 
the  depra*4sod  ]>iece  kept 
down  by  the  jutting  over 
of  a  point  of  the  contiguous  bone,  which 
will  re<piire,  for  the  admission  of  the 
elevator,  the  removal  of  this  angle,  to 
effect  which  will  demand  the  use  of  the 
Ile^^'s  saw  or  the  Ilolsen  chi.sel.  If,  how- 
over,  the  deproBsian  be  in  the  form  of  a 
gn»ove  or  gutter,  the  skull  must  be 
bored.  The  periosteum  being  divided  in 
a  circular  form  to  pn»vont  its  hicenition 
by  the  teeth  of  the  saw,  the  centre-pin 
h(iouUI  be  pushed  down,  and  the  instru- 
ment planted,  not  upon  the  depressed 
bone,  but  chiefly  upon  the  undepressed 
(Fig.  339),  allowing  it  to  project  a  short 
di.stance  over  upon  the  fomier.  After  a 
few    movements   communicated   to   the 

trejihine  by  the  hand  of  the  operator  carried  fVom  pronation  to  supination,  a 
gmove  Hufficientiv  deep  will  be  cut  to  ste.idy  the  in.-*trumont,  when  the  centrc- 
jiin  must  tte  witiidrawn:  otherwise,  being  in  ailvance  of  the  saw.  it  would 
jilunge  into  the  brain  before  the  bone  was  cut  through.  The  rtttary  motion 
neing  resumed  should  be  tK»quently  interrupted,  the  teeth  of  the  trephine 
cleHRMcd  from  the  bone-dust  and  blood  with  the  brush,  and  the  pr(»gress  deter- 
mined by  a  most  careful  oxidoration  of  the  groove  with  tl»e  flat  end  of  the 
probe,  cleaning  out  the  <lust.  and  noticing  particularly  atiy  inequalities  in  the 
division  of  the  bone.  By  grasping  the  circular  disk  of  bone  frecpiently  with 
a  pair  of  forceps,  its  mobility  is  easily  ascertained,     A  valuable  sign  of  the 


Tb*     crucial 
and  lh«  Ihiii«> 

•bo«  iDCtBlOtl. 
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'I'rni-tluiir  n«i>  doB(»cl«<l,  and  Ihe  tiTphlo>  appBi^ 
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p^>^rreaA  of  tho  iikt«rruinont  will  bo  Rcon  as  tKton  oa  the  external  tablo  is 
divitii^d  and  the  trcfihinn  enters  the  vascular  diploe, — namely,  a  free  f\o\v  of 
bitMMl  welling  uji  throui^h  the  groove.  As  thi'  ctitting  advances,  the  iitmi^st 
should  he  observed:  sonie  portions  will  divido  les8  nipidly  than  othersi, 
'ftnd  the  tivjthine  must  be  inulined  8u  uh  to  prent^  idohI  upon  these  pointn, 
aUowin;^  it  to  advance  thiofly  hy  it«  own  weight,  and  reinemberin^i;  that  the 
itutuen  of  lite  and  death  haiitjf  upon  a  tew  movements  of  the  hand.  Theix*  is 
iio  un^'ncy.  The  fate  of  the  patient  docH  not  depend  ujton  u  tew  minutoB 
jof  time,  and  consequently  this  stage  <d'  the  operation  should  be  executed  with 

mllene.'*!*.  deliberation,  and  patience^  by  which  the  surgeon  will  generally 
wuccetnl  in  dividing  the  lam,  Hbres  of  bone  and  ri'moving  the  little  circular 
|>ie<re  without  the  Irate  of  a  Kcratch  u]>on  the  dura  mater,  a  desideratum  of 
no  small  importance  to  the  HueeesH  of  the  operation.  As  KOifU  as  the  disk 
of  lione  is  removed,  the  point  of  the  elevator  should  be  slid  beneath  the 
depri•^(^.ed  fragment,  u^^iiig  the  sound  bone  06  a  fulcrum,  and  thus  raining  tho 
fonn**r  to  th*:  proper  lovel. 

Thi^  o|k'ration  will  auj^wer  not  itrdy  tor  the  elevation  of  depi'eMi*e<l  bone, 
hnl  also  for  the  evacuation  of  bloml  or  pUH  lying  beneath  tho  bone  and  the 
duni  mater.  On  no  conditions  should  the  latter  be  wounded  or  oponed, 
oxci'pl  when  there  are  unmistakable  Hignt*  of  the  presence  of  bloi.Hj  or  pui* 
undi^mcath  tho  membrane,  as  Buch  an  opening  adds  to  tho  complication  of 
the  ^:i^s^o. 

Sht>uld  there  he  bleeding  from  a  sinus  or  fii>m  one  of  the  meningfiil  artenen, 
A  little  compress  with  a  dos»il  of  lint,  retained  ior  a  few  hour^,  will  usually 
arre^-t  the  now;  or  if  thi;*  prove  insufficient,  the  walls  of  tho  sinUB  can  be 
brought  together  by  a  catgut  thread.  Tho  subsequent  treatment  consists  in 
intnM]u<-ing  a  few  hor«e-hairs,  catgut  threads,  or  a  small  rubber  tube  into  the 
wi»und.  replacing  the  flap  with  sutures,  and  applying  the  usual  antiseptic 
ilresjiing  in  detail. — viz..  io.btform,  protcotive.  carnolized  or  sublimaleil  gauze 
conipre>y*cs.  and  bonitiHl  or  salicyli/A'd  ahsorhent  cotton, — the  whole  boing 
keiii  in  jdace  by  recurrent  and  circular  turns  of  an  aseptic  roller.  It  re- 
quires no  argunuMil  to  pi-ijvy.  at  this  «lay,  that  the  o|>eration  of  trephining 
bait  been  rendered  a  companitively  sail?  one  vvlu'n  mitis»']»tic  prt'cantions  uw 
faithfully  observed.  The  opening  made  in  the  skull  is  rarely  closed  by  bony 
toattvr,  but  geneiiilly  by  a  tibi*ous  mendmine.  through  which  the  movements 
of  tho  brain  can  I^k^  readily  felt,  and  for  the  proiefiion  c»f  which  it  may  l>6 
advisable  to  wuar  over  the  scalp  a  little  shield  of  leather  or  metal.  By 
kc«ptng  the  button  of  bone  removed  by  the  trephine  between  warm  car- 
bolisied  or  sublimated  cloths  or  sponges,  it  can  be  replaced  in  the  opening  of 
the  ekxiW  with  a  reaK>nable  probability  of  forming  a  vital  union  with  the 
Btirrounding  bone. 

Cerebral  Topography. 

Through  the  labors  of  BnK*a.  Hitzig.  and  Ferrier.  tho  cortex  of  tho  cop^ 
brum  ie»  now  known  to  consist  of  an  aHsembhige  of  organs,  each  conoemed 
in  the  prtxlnrtion  of  detinite  physiitlogical  and  psychical  phenomena.  On 
ihi!*  tact  of  the  localisation  of  cerebinl  functions  is  hased  as  a  corollarv  the 
licH^trine  itf  the  loealixati(»n  i»f  cortical  lesions,  which  has  led  to  the  exten- 
sion of  operative  surgenj'  into  a  ihtmiiin  hitherto  little  explored.  The  light 
which  has  illuminated  thi^  dcjmrtment  of  surgery  comee  fmm  lalMjnitones 
devoted  to  ex|K«rimcntaiion  on  Uiwer  animals,  as  dogs  and  monkeys,  and 
from  clinical  and  pathological  observation. 

In  pi*esenling  a  brief  summary  of  the  divisions  of  the  brain,  the  functions 
of  its  convolutions,  and  the  relations  of  the  latter  to  the  cranial  walls,  for  sur- 
ji^cal  i>urrM)«es,  the  old  nomenclature  will  be  found  of  little  importance.  The 
anterior  lobes  of  the  hemispheres  comprise  the  IVontal  convolutions,  desig- 
nated respectively  the  upper,  middle,  and  inferior  frontal  convolutions,  to- 
gether with  the  ascending  frontal,  pra'central,  and  orbital  convolutions.  All 
of  this  part  of  the  cerebnmi  anterior  to  the  coi-onal  suture  is  called  iUc  prir- 
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frontal  lobe.  Tliero  is  abundant  evidence  to  show  that  this  part  of  the  brain 
nan  nothing  to  do  with  vithor  motility  or  sensation.  Tn  illuhlrnlion  of  this, 
ill  addition  to  the  nuiuerouH  oases  of  injury  involvin^^  this  jiurtion  /[jiven  by 
diti'oivnt  uuriioi-s,  I  may  muntion  two  or  ihreo  out  of  many  casoH  which  have 
come  under  my  own  obsei*vation. 

A  man  workirti^  in  a  roiliui; -mill  was  struck  on  the  !orehc«d  by  a  Ht'K"icnt 
of  molai  from  a  tnn*stiut;  fly-wlieel.  A  hir^e  part  of  the  frontal  l>one  wu*» 
earned  away,  the  membnmert  torn,  and  a  oonMidurable  amount  of  Iirain-4iul>- 
stancc  from  iho  pra-frontal  lobe«  lost.  There  was  no  Kiss  of  Hon»ation  or  of 
motion,  and  the  man  made  a  ^'K»d  recovery. 

A  prominent  |»liysician  of  Philadelphia  sustained  a  dreadful  fracture  with 
comminution  and  dopressiun  of  I  he  lett  frontal  bone.  The  trephine  was 
twice  u])iilied.  and  as  many  as  twenty-seven  pieten  of  bone  were  reraove<l. 
Ko  paralysis  existed  at  any  lime,  and  the  jiatieiil  entirely  recovered. 

A  child  at  play  fell  upon  a  pointed  stick,  which  entered  the  orbit,  j>ene- 
tratcd  the  orbital  plate  of  the  frontal  bone,  and  passed  into  the  bi*ain,  a  por- 
tion of  which  came  through  the  o|>ening  externally.  ^*<»  loss  of  sensation 
or  motion  n  suited,  and  the  child  Mton  got  well. 

F*ci*ha])s  the  most  conclusive  case  bearing  on  the  point  under  considcniti(»n 
is  the  lanious  one  (tf  Phiiieiis  (iuge,  reported  by  Dr.  Harlow.  This  man.  in 
coiisequcuce  of  the  premature  explosion  of  a  blasting  charge,  had  a  bar  of 
iron  one  inch  and  a  <]uai'lor  in  diameter,  and  over  thivi'  and  a  half  feet  long, 
drivun  nblifiuely  thnuigli  the  jira-frontal  iabo>.  The  metal  onteivd  imme- 
diately behind  the  junction  cd'  the  nmUir  ami  upper  maxillarj'  bones,  pasficd 
into  the  brain  immediately  behind  the  orbit,  and  escaped  at  the  top  of  the 
skull  anterior  to  the  coronal  sutuixv  No  loss  cither  of  motility  or  of  flensi- 
bility  folbiwed.  and  the  man  recovered. 

Injuries  of  this  pait  of  the  brain,  even  of  the  most  formidable  nature,  are 
to  be  regarded  aa  hupcful,  not  only  on  account  of  its  com|mi*atively  lew*  im- 

t>ortance   physiologically, 
Fia.  340.  hut    also   because   of  the 

fuvonible  positi4Hi  itf  ihe 
wonn4l  for  drainage. 

Motor  region. — This  re- 
gi(>n  lies  posterior  lo  the 
prH'frontuI  lobes,  and  bears 
ft  very  important  n^lation 
to  the  Hssuie  of  Itolandi^ 
a  sulcus  bounded  by  the 
ascending  frontal,  ascend- 
ing panclal.  and  poste- 
rior parietal  convolutions. 
This  rogioii  includes  al*o 
the  bases  of  t  he  I  hr<?« 
fVonlftl  convolutions,  and 
is  su|>plicd  by  the  middle 
ccndn-al  artery. 

Within  this  region  are 
grouped  the  following  mo- 
tor areas  or  centres  :  f^rst, 
of  the  opposite  lower  lind*, 
at  the  upper  extremity 
of  the  ascending  ]>arie>1al 
convolution,  both  behind 
and  in  front  of  the  fissure 
of  Rolando  (R,  Fig.  340);  sec*)nd,  of  the  upper  extremities,  at  the  middle 
part  of  the  ascending  fVontal  convohition  and  the  adjacent  portion  rd'  the  as- 
cending parietal  convolution  anterior  to  the  lissure  of  Kolanao  (A) ;  and  of  tho 
face,  at  the  lower  third  id'  tho  aseeuding  frontal  convolution,  extending  down 
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on  iUi  posterior  tispect  to  the  lower  third  of  the  aj»ecn(liiii,'  parietal  convolu- 
tioa;  the  upper  und  iinturiur  ]iart  of  thin  aivii  w  inuiv  pcruliurlv  ih(>  motor 
o«ii(r<e  for  thy  uppor  part  of  tho  face  (F),  while  it^  posterior  autl  lower  a-spect 
inflnencefv  the  movunienta  of  the  purt«  about  the  mouth:  thiH,  of  articulate 
speech,  iho  centre  boing  the  posterior  extruiuity  of  the  inferior  frontal  con- 
Yolution  (S). 

S^Aory  region. — It  is  generally  concwltM.1  at  |>reMeiit  that  the  fniutal  and 
parietal  rejLjionB  of  the  cerebral  hemiHphevefl  are  not  centreft  of  Hennation,  in- 

iniuch  att  there  ie  abundant  evidence,  both  clinical  and  experimental,  to 

low  that  the  moHt  extensive  injuries  nmy  occur  in  theHc  regiuna  without 
iiuplicattn^  sou-nation.  We  must,  theivfore,  look  for  the  fteuHory  areiiA  In 
the  Ofcijtital  or  the  parietotemporal  lobes*.  That  they  are  not  locateti  in  the 
occipital  lobcH  Ia  evident  both  fr(tn»  palhoUtjijical  observations  and  fn^m  phys- 
iological experimentation  :  indeed,  the  function  of  these  h^beb  still  remains  ob- 

run*.  By  wjme  pliysiologisls  they  are  regarded  an  trophic  centres,  by  others 
Connected  in  some  way  with  the  organic  sense  o\*  the  abdominal  viscein, 
and  by  still  other-s  at*  being  inoiv  directly  psycliicul,  or  connected  with  the 
o[H^nition  of  the  mind,  both  idea!  and  emotional.  In  corroboration  of  thif^ 
laesi  vifw  it  is  asserted  that  metital  aben*aliou  or  insanity  is  most  commonly 
connected  with  diseartu  of  this  part  of  the  brain.  Intermediate,  however, 
to  thi«  region  (occipital)  and  the  motor  one  already  described,  there  exist  a 
number  oi' convolutions,  which  together  constitute  the  inferior  parietal  and 
tcni{)oro-8phenoidai  lobes,  and  these,  with  the  hipjtocampus  nwijor  front  the 
paricto-tempoi-id  region,  corresitonding  in  general  tu  the  middle  cerebral  fossa, 
embrace  most  probably  the  areas  ot'  sunsory  |K*reeption.  both  special  and 
general.  Thus,  Kerrier  has  shown  that  bilatenil  destruction  of  tne  anijular 
gyrus n  pin'  of  the  inferior  parietal  lobe,  is  tolb)wed  by  blindness,  that  a  like 
dflimtt;;e  to  the  superior  tomj^oiiil  convolution  results  in  utter  loss  of  hearing, 
and  that  destruction  i>f  the  lower  part  of  the  inferior  temporal  convolution  is 
lollowed  by  conijiletc  abolition  of  taste.  By  parity  of  reasuning  it  is  be- 
lieved that  a  di»rttructive  lesion  of  the  regii^n  a[>ont  the  hip[ioeampns  nuijor 
will  cause  1(»hs  of  common  sensibility,  unilateral  or  bilatenil  according  as 
one  or  both  sides  aiv  damaged.  That  any  doubt  sh4»uld  be  expressed  as  to 
this  result  is  duo  to  the  fact  thai  the  region  al)out  the  hippocampus,  or  un- 
.ciate  convidutions.  is  su  inaccessible  that,  before  it  can  be  reached,  so  much 
uage  will  have  been  done  to  the  bmin-tissue  as  materially  to  vitiato  con- 

Itif^ions  drawn  t'rom  physiological  experiment.  It  is  proper  aUo  to  say  that 
oxperiwents  by  diflerent  physiologists  on  the  temporo-parietal  region  have 
been  somewhat  conflicting  in  their  results. 

A  diagraim  (Fig.  341)  from  Ferrier's  works,  exhibiting  the  brain  removed 
ttxitii  the  cranium,  and  representing  the  cerebral  convolutions  and  their  con- 
nection with  the  rauT-cular  movements  of  different  parts  of  the  body  asdeter- 
mint^l  by  exjK*riments  on  lower  animals,  will  provo  interesting  in  connection 
with  our  subject. 

1.  Su|K;rior  *)r  iH)«terior  parietal  lobule.  The  application  of  an  electriMle 
lo  this  part  is  followed  by  a  forward  movement  of  the  opposite  hind  limb, 
in  walking. 

t.  T^)»i»«r  extretnity  of  tho  ascending  parietal  and  adjoining  portion  of  the 
a  s  li-ontal.     Electrical  stimulation  of  these  causes  flexion,  with  out- 

^'  liion  of  the  oppi_>site  thigb,  i-etraction  inward  of  the  leg,  and  flexion 

of  the  loes. 

3-  I'jipor  extremity  of  the  ascending  frontal  convolution  close  to  the  semi- 
lunnr  sulcus.  Klet'trieal  stimulation  causes  movenionts  very  much  tho  same 
»s  those  designated  in  1  and  2. 

4.  Behind  3  and  below  2.  Adjacent  ntargius  of  the  ascending  n*outal  and 
ascending  parietal  convolutions  at  iheir  upper  portions.  Electrical  stimula- 
tion causes  the  opposite  arm  to  be  adducted.  extended,  and  retracted,  and 
the  hand  to  be  prouatcd. 

5.  The  ascending  convolution  at  tho  base  of  tho  superior  frontal.     Elec- 
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trieal  stimulation  cftuses  extension  forward  of  the  opposito  arm.  Araas  /r,  6, 
c,  d^  ditforont  jioints  on  tlie  aHoondini;  parrt.Mnl.  When  ttiiliJL'ftud  to  electriciU 
etimulution.  the  notion  bt'ifinB  in  tho  thumb  and  forefinger,  followed  by 
clinching  the  fiat  and  energizing^  the  extensore  of  tho  arm. 


Fiu.  341. 
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Oenerml  t|«w  of  the  uutor  portloiu  of  the  ««rehni  cortex. 

6.  Ascending  fnnital  uonvohition  at  the  kntM)  of  the  pi*a>central  aidcua  under 
stimulation  nivjdueos  flexion  and  supination  of  the  arm  and  brings  the  hand 
(o  the  mouth. 

7.  At^ceiidiiig  frontal  convolution  below  6.  Stimulation  oauses  retraction 
an<l  elevatina  of  tho  eornci'  of  the  mouth. 

S.  Ant'L'nding  frontal  convolution  Ixjlow  7.  Stimulation  causes  elevation 
of  the  upper  lip  and  of  the  alflp  of  the  nose. 

!>  and  10.  Lower  extremity  of  tho  ascending  frontal  convolution.  Stimu- 
lation of  this  part  causes  the  tongue  to  he  protruded  from  the  mouth  and 
then  retracted. 

11.  Ijowor  extremity  i»f  the  ascending  parietal  convolution.  Stimulation 
is  followcfl  by  relraction  of  the  angle  of  (he  mouth  through  the  platyHma 
niyoideH  muscle. 

12.  Incliulin;^  the  posterior  half  (»r  third  of  the  superior  and  middle  fVonta] 
convolutions.  Stimulation  causes  the  eye  to  open  widely,  the  pupils  to  dilatd, 
and  ihe  head  and  eyes  to  turn  to  the  opposite  side. 

Prtvfrontat  rajion. — \^  a  rule,  no  effect  is  produced  by  stimulation  of  the 
frontal  lobe«  in  advance  of  No.  12. 

IS-IM.  Posterior  limb  and  nr»terior  limb  of  (he  angular  gyrus.  Stimida- 
tion  causes  the  eyes  to  turn  to  the  opjMjsite  .side,  the  pupils  eontruct.  and 
the  eyelids  ]>artially  close. 

14.  Superior  temporo-sphenoidal  convolution.  Stimulation  is  followed  by 
puckering  of  t)ie  opposite  ear,  the  head  and  eyes  turn  to  the  op[>o6i(e  eid«, 
and  the  ])upils  dilate. 

A  careful  study  of  the«e  regions  will  be  of  great  practical  importance 
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wbvii  the  trephine  ia  to  he  applied  over  motor  areas  oi  the  oerehrum.  For 
exampU*.  tlie  motor  area  of  thu  lower  extremities  exttmds  nome  dislauce  on 
each  sitJi'  of  the  fissure  of  Rolando.  Again,  a  considerable  portion  ahove  and 
below  the  middle  of  the  suleus  of  Rolando  and  poHlorior  to  it  is  conoemed 
in  the  ditfereut  movements  o^  the  arm.  It  will  also  be  noted  (hat  the  j)or- 
tioDft  of  the  cortex  whieh  orij^jinate  movementvS  of  the  face  and  t*mgue  are 
flitnated  on  both  ftidei^  of  the  »nleurt  of  Rolando,  and  that  the  speeeh  eeutre 
oceupieij  a  position  in  front  of  the  sulcua. 

It  will  be  seen  from  the  foregoing  description  of  the  cerebral  centres  that 
large  number  of  the  palsiea  whieh  follow  lesions,  traumatic  or  pathiilogical, 
Teet  a  cornpamtively  limited  portion  of  the  cerebrum.    The  most  interesting 
fnns  of  these  to  the  Hurgoon,  in  view  i»f  i>robable  i»i)enitive  meanures,  are 
j"8is  of  the  face,  of  the  speech  (aphasia  j.  and  of  the  upper  or  lower  ex- 
ity.      As  the  eentrea  of  these  |iart«   lie  groui'ed  about  the  tissure  of 
lanclo  and  are  entirely  accessible,  the  practical  question  consiHts  in  deter- 
lining  the  relation  of  these  motor  areas  of  the  cerebnil  cortex  to  the  walla 
if  the  ftknll  with  suHicient  accuracy  to  enable  the  surgi^on  t4j  operate  with 
^pn.*ci»ion  in  any  ca.se  demanding  their  exposure. 

Luca&-(.Miampionniere,  Turner,  Thane.  Reid,  and  others  have  given  lines 
for  this  puriioae.  Those  represented  in  Fig.  WVl,  the  result  of  careful  obser- 
vation? made  by  measurements  and  sections  of  the  skull  covered  by  the  scalp, 
1  think  may  be  regarded  as  accunito.  Draw  a  line,  CU,  from  the  lower  boi-dor 
of  the  orbit,  through 
ibo  external   auditoiy  P'o-  842. 

itU9,  to  the  base  of  ^ 

tbo  mastoid  pnx*ess  of 
the  temporal  iHine. 
Upon  this  base  erocl 
two  perpendicular  par- 
allel lines.  EF.  till, 
the  anleriftr  line  eoni- 
inencing  in  the  sulctiA 
io  front  of  the  ear,  the 
(jsterior  line  from  the 
ofttcrior  bonier  of  the 
^iniitttoid  proceHK,  and 
l>oth  pnjlonged  to  the 
(np  of  the  head.  From 
the  external  angular 
pnx*o«»  of  the  frontal 
^bone  extend  a  line  to  a 
»int  one  inch  and  a 
laarter  below  the  pa- 
i<rtal  eminence,  X* 
*bii<^  marks  the  course 
if  the  tiHsui*e  of  Svl- 
1119.  If  now.  begin- 
at  n.  a  tine  be 
led  to  the  inter- 
ion  of  the  line  EF 
with    that  of  the    fis- 

irtjrv  of  Sylvius,  the  course  of  the  fissure  of  Rolando  will  be  defined,  along 
which  lie  the  leg,  arm,  face,  and  speec'h  centres.  (See  Fig.  310.)  Artjund 
the  point  wheiv  the  tisBure  of  Sylvius  touches  the  line  GH  lies  the  anguittr 
iCyrus,  L.  Posterior  to  the  latter  is  situated  the  paheto-occipital  lobe.,  >I,  and 
Tiumediately  below  this  the  cnnerus,  N.  One  inch  and  thi-ee-qtuirtei-s  below 
the  parietal  protubcrnnce.  and  two  inches  and  one-quaiier  from  the  surface. 
Uirootly  inwaivl.  will  lie  found  the  posterior  horn  of  the  lateral  ventricU*  O, 
A  line  drawn  from  the  upper  part  of  the  occipital  pnUubei-ance  to  the  os- 
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t-orual  anjvular  proceBH  of  tho  fVonlal  bones  eivea  the  position  of  the  trans- 
verse fissure^  IK,  and  another  line  extended  from  the  Humc  prntuberanoo,  to 
tho  notch  between  the  cur  and  the  side  of  the  head,  indicaieu  the  position 
of  the  longitudinal  ninus,  P. 

Iiiti-acrunia]  nuppumtion  following  disease  of  the  middle  ear  mav  require 
expoHUiv  of  the  lenipoi-o-HpheniMdnl  lobe.  The  trepliine  in  such  a  case 
would  be  applied  ul.tove  the  line  IK,  transvereo  iiHsure.  und  half  an  inch 
in  front  o!"  the  Hue  GH. 

It  will  be  seen  that  the  motor  arciiB  which  range  alongj  the  fissure  of  Ro- 
lando are  all  covered  in  by  the  parietal  bone.  The  convolutions  concerned 
in  turnishint;  motor  jibenoniena  are.  prtibably,  for  the  lower  extremity,  tb« 
uppi-r  part  of  the  ancenitiiitf  parietal  and  ancendin^  frontal ;  for  the  up|>cr  ex- 
tremity, the  middle  tliii*d  oi'  the  a^icending  fn^nlal ;  for  tho  tace.  the  lower  third 
and  the  foot  of  the  ascending  fmnlal ;  for  8i)eech,  the  foot  of  the  third  frontal. 


Rules  to  be  observed  in  operating  on  the  Brain. 

1.  The  i-niire  head  muBt  be  closely  shaved  of  all  hair,  and  the  M>a1p 
eftVctually  cleansed  by  scrubbing  firet  with  soap  and  water  and  atlerwanw 
witli  a  mixture  of  carbolic  acid  (one  to  twenty)  with  a  solution  of  cori'otivo 
sublimate  (one  to  two  thousand).  Alcohol  or  ether  jh  frequently  used  for 
the  name  }Mir}»oHe,  the  olyect  bein^  to  get  rid  of  all  loose  epithelial  and  fatty 
matters.  If  time  allows,  a  compiHjss  of  carbolatcd  gauze,  wet  with  a  solution 
of  the  liichloride  *»f  mercury  (one  to  one  thousand),  should  be  worn  over  the 
field  of  openaioiJ  for  some  liouii*  belbre  the  use  of  the  trephine. 

2.  Immedialely  before  beginning  the  operation  a  quarter  of  a  grain  of 
moiiihia  should  be  exhibited,  if  the  patient  be  an  adult.  The  action  of  thie 
drug,  as  shown  by  Mr.  Horslcy's  obscn'ations,  not  only  serves  to  contract 
the  arterioles  of  the  bruin  and  thereby  diminish  the  hemorrhage,  but  also 
lessens  the  necessity  for  giving  a  large  amount  of  the  ancBSthetic.  chloroform 
being  prcfen-ed  for  these  opemtions. 

3.  Tlie  palieni  must  be  in  the  recinnbent  position,  with  the  bend  slightly 
raised  on  a  firm  pillow  and  turned  on  the  side  itpposiie  the  seat  uf  o]H^*r«lion. 
The  flap  raiseil  for  exposing  the  t«kull  hh'HUd  la*  ample,  und  so  planned  that 
the  great  vessels  which  supply  it  shall  noi  bu  cut.  aii<l  that  when  restored 
to  its  position  it  shall  l»e  one  favorable  to  i'rvv  drainage.  The  incision  of  ihe 
scalp  should  go  down  at  once  to  the  Lione,  so  that  the  periosteum  shall  be 
raised  with  tlie  tlap. 

4.  The  trephine  should  be  a  large  one.  an  inch  and  a  half  in  diameter, 
anrl,  tt)  facititate  the  nipi<i  exposure  i>f  the  brain,  n^ay  be  apj>liiM|  at  two  or 
mnre  jwjinls  some  distance  a|iarl,  the  intermediate  portion  or  bridge  of  bone 
being  quickly  remove*!  by  cutting  forceps. 

The  excised  hone,  after  being  divided  into  pieces,  should  be  placed  be- 
tween warm  carbolized  sponges,  to  be  utilized  in  tilling  up  the  space  between 
the  dum  mater  and  the  scalji.  Having  sulKciently  ex|)osed  the  dura  nniler, 
the  next  step  is  its  division,  before  doing  which  the  vessels  <if  the  mem- 
brane shuulcl  be  secnivd  by  passing  njund  them  a  cun-ed  needle  bearing  a 
fine  catgut  thread.  In  incising  the  dura  mater,  which  can  be  done  either 
with  a  knife  or  a  pair  of  seissors.  one  bhideof  the  latter  being  blunt-pointiHl, 
a  suthcienl  border  should  be  letl  at  the  circumference  of  the  wound  for 
sulnring  it  to  the  main  or  i-oflecied  ])OPlion  of  the  niembrime.  At  this  Hlag«^ 
of  ibr  operation  an  ins|K?ction  of  the  brain  should  Ite  made,  to  discuver  any 
prominence  indicating  the  presence  of  abscess  or  tumor,  or  any  change  (Vorn 
the  nt»rmal  color,  attt^r  which  the  pia  mater  should  be  displaced,  if  possible, 
fnmi  the  depressions  between  the  convolutions  and  pressed  aside  out  of  tho 
way  of  Ihe  knife. 

6.  The  brain-substance  or  cortex  being  nncovered,  it  may  be  necessary 
to  adopt  some  plan  in  order  exactly  to  Uxralize  the  desired  area,  and  for  thia 
purpose  electrical  stimulation  can  be  called  to  our  aid.     In  cutting  out  the 
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portion  of  the  brain  it  has  boon  advised,  with  great  propriety,  not 

to  hold  the  kiiiCo  nbliuuely.  but  as  nearly  veriiculiy  as  possible,  since  by  so 
doing  the  smallest  number  nf  vohsoIs  will  be  wounflorl. 

7.  When  ihe  ftporation  of  trephining  is  done  in  search  of  an  abncoss.  and 
the  surfaeo-indications  fail  to  iweal  the  exact  position  of  the  pus,  the  ox- 
ploring-needle  should  bo  passed  in  differont  diroetionf*  into  the  Hubstance  of 
tht*  brain.  subHtitutiii^  the  bistoury  for  the  needle  when  the  suppurating  ibeua 
is  located,  in  ordtT  U)  jjive  exit  to  the  a<!CMmulation. 

DrfAfing. — Bleeding  naving  entirely  ceased,  and  the  part  having  been  well 
■abed  with  the  bicliloride  solution  (one  to  two  thousand),  the  dura  nuiter 
U  next  laid  down  and  stitched,  leaving  a  little  space  for  a  few  drain-threads 
of  ejitgut.  If  the  pie<'e8  of  excised  bone  are  to  l>e  utilized,  they  are  now  to 
laid  in  between  the  dura  mater  and  the  legumentary  flan.  In  my  own 
ixperieiioe.  the  introduction  of  the  excised  p<irtion  of  bone  lias  not  always 
»ruved  Halistaetory.  In  replacing  the  flap  the  part  most  dependent  in  the 
.'cunibcnt  position  should  not  be  stitched,  but  should  be  letl  free  for  the 
[exit  of  the  di*ain-lhreadf<  and  the  oscajte  of  Ihe  serous  discharges.  The 
ntiro  prooedurn.  fi^un  first  to  last,  when  the  dressings  are  applieti,  must  bo 
iCondneted  with  a  rigid  olmorvance  oC  all  antiseptic  measures.  It  is  well  to 
examine  tlu^  wound  on  the  second  or  third  day.  to  see  that  there  is  no  ob- 
structitm  to  the  discharge,  or,  if  it  is  obstructed,  to  open  a  way  for  its  escape  by 
punhing  a  pnjbe  or  a  dii*oetor  between  the  flap  and  the  border  of  the  wound. 
If  the  dnim-lhn'ad'*  have  not  been  abm»rl>ed,  tbey  may  be  n'movod  at  the 
expii'tttion  of  the  third  or  fourth  day,  by  which  time  the  serous  discharge 
will  have  ceased.  The  stitches  in  the  flap  of  integument  can  be  removed  iu 
firt'  iir  six  days. 

The  general  treatment  of  the  patient  will  consist  in  keeping  htm  or  her 
trfe<!tlv  ipiiet.  allowing  milk  only  as  a  diet  for  the  first  seven  or  eight  days, 
EjiiYer  wLich  other  nuun?*liMUMit  oC  an  unirritaling  character  can  be  allowed. 
The  bowels  shoidd  be  kept  open  at  least  once  every  second  or  third  day  ;  and 
if  the  patient  should  be  unable  to  rest  at  night,  bromide  of  potash  may  be 
^administered. 

Thai  this  department  of  surgery  is  not  devoid  of  practical  results  will  ap- 
pear from  a  review  of  what  lias  been  achieved  by  a  number  of  opei*aloi*s. 
(iuided  by  anatomical  and  physiological  laws,  Broca,  in  1871.  evacuated  a 
rebral  abscess  by  tivphining,  and  thus  relieved  a  paralyzed,  ajthasic  jmlienl, 
ItimuJateti  by  his  success,  other  operators  have  followed  his  example,  with 
>d  results.     Dr.  Amidon*  has  collected  lift  un.solected  cases  of  such  opera- 
ions»  of  which  number  29  died;  he  remarks,  however,  that  at  the  time  of 
kpemtion  25  of  the  fatal  eases  showed  symptoms  endangering  life,  leaving 
>nly  4  cases,  or  3.2  per  cent.,  in  which  the  fatal  issue  could  be  even  remotely 
[traced  to  the  operation.    Of  21  cerebral  cases,  excluding  fractures  of  Ihe  skull 
or  other  immediate  effect  of  injury,  open»ted  nnon  by  Dr.   Maeewen,t   18 
rw^ovored,  with  got>d  results,  and  3  died,  each  of  the  three  having  been  in 
f^jctrrmia  at  the  time  of  operation.     Of  84  cases  of  trephining  in  (raumatic  epi- 
lepsy cited  b}'  Dr.  AValsham.J  48  were  completely  cured.  13  were  relieved,  and 
17  ified.  or  20.2  |>ercenl.;  he  adds,  if  deaths  following  too  long  after  the  tro- 
phiuing  to  b(f  attributed  to  Ihe  operation  were  excluded,  the  mortality  would 
l>e  reduced  to  about  10.15  percent.     In  a  recent  case  of  tumor  ojwratcd  on 
by  Heath,  the  epilepsy  recurred  with  greater  frequency.     Of  35  uiiselected 
jHjralive  cases,  collected  by  Dr,   Bauin  from  very  recent   literature,  7  suc- 
'oessftU  cases  were  for  abscess  resulting  i')^)in  otitis  media ;§  5  cases,  with  I 
death,  for  abscess ||  from  other  cainics ;  9  cases,  with  5  deaths,  for  tumors;^ 

•  Ana&U  of  Surgery,  i9!*b,  vol.  i.  p.  30A. 
Mvdiial  Xew*.  ThiUdelphift,  18^6.  vol.  Mi),  p.  173. 
BL  lUrtholouirvV  Hmmitiil  RaporU.  1SS.1,  vol.  x\x.  pp.  i:i7,  143. 

Bftrkar,  Fcirnrr.  UrMoflald,  Marewen,  Sehoodorff,  Tui-kenbrnd.  nnrf  Gowers  ttDi)  Barkar. 
Il»rri»'ju.  Il'inlcy.  Tfaomu,  kdcI  WUmjd  (rworery),  and  8t.  Gvurgr  tilantli). 
Kmo  (3  ottNcs),  BunMit,  aod  Mukoe  (recovorjr)i  Mity,  HftmnoBd,  SuaklioK.  Weir,  uid  Wolr  mad 
'    llidMth). 
▼OL.  i.— 26 
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S  oaseM,  with  1  doalh,  for  homorrhagc'*  and  btood-clot ;  2  sacceseful  ca^ee  fbr 

tniumntio  epilofwy,  1  nai'h  by  Dr.  Dt-avor  and  Dr.  Oliver;  2  eatiefl,  reportini 
at*  rc'Ooveifd,  hy  Dr.  J.  W.  Bryant,  one  for  inflainod  diploe,  ibt!  other  fi>r 
pnjHHure-RVHiptoms;  and  2  cases,  jirohabiy  of  syphilitif  origin,  staled  ii» 
reeoveifd,  1  oaeh  by  Drs.  Kaniiie  and  Williams  and  Drs.  Haunie  and  Grievo. 


I^jurieB  of  the  Face. 

Anatomicai*  PEriTLiARiTiKH.— The  facial  region,  thouifh  givally  exposed, 

{)OKseHHeM,  in  the  artic-iilalion  ot'  the  head  with  the  summit  of  the  verte- 
iral  eohirnn  tun]  in  tht^  rujidy  aKHistanee  of  the  iwrns  under  Ihe  4{uiek  direc- 
tion of  the  iiiteliii^em'e,  a  vorj' etieelive  eoinbin&tiou  for  ilB  defence  againnt 
all  injurious  extenuil  intlueneeM,  save  such  as  ait?  unexpectedly  nwiti  and 
irrenistible.  This  re/::ion  has  certain  anatomical  peculiarities,  which  ehould 
always  be  considered  in  dealinjjr  with  the  aceidonla  to  which  it  is  exposed. 
Its  skeleton  consists  of  thirteen  pieces  of  irre^^ularly-shaped  hones,  for  the 
most  part  thin  and  fragile  in  I  heir  texture  and  richly  HUpjtlied  with  hlood- 
vessets.  Some  of  these  bones  posse*48  canals  for  the  passaj^e  of  important 
arteries  and  veins,  as  tho  interior  denial  and  infni-orbital ;  also  for  the  safe 
passage  of  nerves,  us  tho?<e  belonging  to  the  tiflli  pair.  The  integument  is 
not  movable  over  the  tnulei*lyin^  iiiseia,  but  adheres  closely  to  the  muscles 
beneath,  by  which  those  lines  and  (lepressions  are  accurately  maintained 
which  confer  on  the  face  what  is  called  expression.  Some  of  these  lines 
are  passive,  and  belong  to  Ihe  state  of  repose;  others  are  brought  out  only 
under  the  intluenee  of  the  ditiorent  emotions.  The  muscles  are  embedded 
in  soi\  ctishiuriH  nf  fat,  the  abMjrptiun  of  which,  in  cases  of  exhausting  dis- 
ease, comnninii'ates  th<^  £rhasily  look  to  the  countenance.  The  integument 
is  richly  supidied  with  blood-ves.nels  and  nerves.  The  arteries  are  derived 
from  the  external  and  internal  carotids.  The  external  carotid  supplies 
the  facial,  parolidean,  transverse  lacial,  temporal,  and  internal  maxillarv; 
the  intennil  cai-otid  furnishes  the  frontal  an<l  supra-orbital.  Most  <»f  the 
arteries  are  very  torttious  or  serpentine  in  tbeir  course.  The  veini?  empty 
into  the  jugular. 

The  nerves  are  derived  from  the  tiflh  and  seventh  pail's,  the  former  con- 
ferring sensation  upon  the  face,  and  motion  to  the  muscles  of  masticatioa 
through  its  motor  trunk,  and  the  latter  imparting  motion  to  the  muscles  of 
expivsHion. 

In  front  of  the  ear.  and  extending  t'rom  the  zygomatic  aivh  to  the  neck, 
lies  the  parotid  gland,  its  excretory  duct,  or  the  duct  of  Steno.  ci\)sning  the 
face  to  the  anterior  border  of  the  masseter  muscle  in  the  direction  of  a  line 
drawn  from  the  lobe  of  the  car  to  the  ata  of  the  nose.  The  skin  is  abundantly 
snpplird  with  sudiiriferous  and  sebaceous  glands.  The  bones  which  consti- 
tute the  skelet(»n  of  the  face  are  so  disposed  as  to  pn>vide  chambers  for  the 
accommodation  of  three  important  organs  of  special  sense,  vis.,  vic^ion.  otlac- 
tion,  and  gustation.  The  region  is  consequently  one  very  highly  organised, 
and  on  this  account  its  woundn  heal  with  great  rapidity. 

ContuflioiiB  or  Unopened  Wonnds  of  the  Face. — Those  injuries  are  often 
intlicted  in  pugiliHtic  eneountei-s.  though  thev  niay  result  tVom  other  cauftOA« 
and  are  fidlowed  by  a  dark  discoloration  and  by  swelling,  in  consequence  of 
the  extravasated  bloiHl.  The  parts  which  suttVr  most  thmi  lhi«  cause  aix»  the 
eyelids, — hence  the  common  i:\pros.sion  of  a  "  black  eye." — which  dependa 
upon  the  delicacy  of  the  skin  and  its  h)ose  connectitmn  with  the  orbicularis 
palpebrarum  muscle  permitting  the  blood  to  Hud  its  way  through  the  parta 
without  dirticulty. 

Tkkatment. — In  the  exemse  of  what  is  Kometiroes  called  the  "  manly  aii." 
and  when  the  extravaaated  blood  and  serum  are  so  profbse  aa  to  oloae  the  eye- 


*  ArmBlrong, 

ideutb). 


Jl,  X>9tkw9Tt   Mwieweni  Poirvn,  Btok«r,  uid  Williunt   (noorery),  Bnd  9]rinon<la 
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lid;*  ami  iuterleix*  wiih  the  projajrertH  ai'  the  "mill,"  it  U  a  common  practice, 
id  a  very  jLfood  one,  tor  I  be  necondti  of  ihe  riiiy;  to  iimke  piiiictui*CH  with  the 
'piutil  of  a  laucet,  presi?  oiit  ilic  blood,  and  apply  cold  water  to  the  parts.  In 
ttrdiimry  cases  of  facial  contuaions,  however,  the  pnjper  treatment  for  the 
fiprtl  six  or  ei;:ht  hourn  h  to  ap]ily  cotnprenses  wot  with  cold  water  and  bind 
iht-ni  to  the  parts  by  a  n>ller.  ihe  effect  of  wl»ich  is  to  coustrinijje  the  vesseU 
d  stop  all  leakai;;e.  a(\er  whidi  ilu*  ca.-e  may  he  lull  to  natunil  processes,  or 
the  u-^e  of  slii^htly  slimulaiiiig  applicatiourt,  Hucb  aH  water  mixed  with  a 
little  alcohol  (alcohol,  one  part ;  water,  ten  partn).  As  the  continued  use  of 
«N>id  prevcnlti  that  vascular  activity  which  is  necessary  to  remove  the  hlood, 
it!*  value  is  limitcMl  to  the  first  few  (fays.  al>er  which  it  should  he  discontinued. 
S*une  remedies  an*  vaunted  hs  possessing  a  s])ecific  influence  over  those  ccchy- 
moj*e«.  such  as  tincture  of  arnica,  linimentum  saponiH,  tincture  of  hanuimelis 
Virginica,  etc..  but  there  is  no  evideuee  whatever  that  they  exorcise  any  such 
power.  The  rich  supply  of  ves-sels  and  lymphatics  generally  insures  a  rapid 
ab«»orption  of  the  foreign  matter;  and  where  iho  individual  pfwsesses  a  good, 
»ouua  constitution.  I  believe  all  local  applications  are  less  influential  in  the 
removal  of  extravasation  than  is  generally  supposed.  To  conceal  the  dis- 
coloration, when  quite  snmll,  a  piece  of  ordinary  adhesive  or  court  plaster  is 
the  liest  application,  or  it  may  he  touched  with  a  tlcsh-colored  paint. 

CoDsiitutiiinal  r^hoek,  I  have  noticed,  greatly  delays  the  I'emoval  of  ex- 
tra va-^at  ions  of  bloo<l.  whether  in  the  evelids  or  in  other  ptirtions  of  the  face. 
Palients.  for  example,  who  are  brought  into  our  hospitals  with  numerous 
conluMons  from  railroad  collision*i.  ivtain  the  discoIonUions  very  much  longer 
than  those  whose  bruises  are  only  local;  and  if  any  apidicalicms  are  made  in 
mich  cases,  they  should  be  warm,  as  well  as  slightly  stimulating.  The  use 
of  tonic*  like  quinine,  with  an  ample  diet,  will  materially  aAsist  in  securing 
the  rcunoval  oF  the  blood  in  cases  wnero  the  general  system  has  been  scvei*ely 
shocked. 


Open  Wounds  of  the  face  arc  produced  by  sabres,  knives,  etc.,  in  which 
ease  they  belong  to  the  incised  class;  or  the}''  may  be  contused  and  lacer- 
ated, as  when  inflicted  by  the  conjoined  action  of  a  blow  upon  the  mouth 
and  the  ri'Hirttance  of  teeth  (lehind  the  lips.  Uf  the  same  nature  are  those 
injuries  which  are  called  scratches,  sucli  as  are  made  by  the  nails  of  man 
and  iitlier  anin»als.  or  when  the  face  is  dragged  over  gravel  or  small  pebbles. 
I'uneiurtM]  wounds  of  the  facial  region  are  not  unfrequenily  jjroduccd  by 
bo4>ks  atifl  by  bayonets,  and  gunshot  wounds  by  balls  and  other  missiles 
Used  in  warfare. 

Treatment. — As  in  wounds  elsewhere,  the  first  indication  is  to  arrest 
hemorrlmge.  In  consequence  of  the  rich  vascular  supply,  the  bleeding  in 
incited  wounds  ot"  the  face  in  usually  for  a  time  quite  profuse;  but,  except 
when  the  farial.  angular,  labial,  or  lateral  nasal  arteries  art»  involved,  it  Hi>on 
nuhsides  spontaneously.  Should  the  blceiiing  not  cease  after  exposure  to  the 
air  or  the  application  of  cold  water,  the  vessel  or  vessels  must  he  sean^hed 
for  and  tied  with  the  animal  ligature,  both  ends  of  the  latter  being  eut  off. 
Second,  all  foreign  mattei^s  should  be  removed  from  the  wound,  either  by 
|)icking  them  away  with  the  fingers  or  forceps  or  by  douching  or  by  a  saiall 
ftlreaui  of  sublimated  water  (one  to  one  thousand)  fn)m  the  nozzle  of  a 
syringe.     When  the  usual  antiseptic  is  not  at  hand,  use  hot  water. 

The  third  indication  is  the  closure  of  the  wound;  and  this  demands  more 

.n  a  passing  uolice.  The  uttnost  care  should  be  obsened  to  jtlace  the  dis- 
jointed parts  as  nearly  as  po.ssible  in  the  position  which  they  had  hefore  the 
■vcident:  CA|>eciaIly  is  this  imperative  wheu  the  wound  is  situated  near  the 
angle  of  the  mouth  or  mwe,  or  when  it  is  near  Ihe  e3"elid«  or  over  the  eye- 
brow. A  little  carelessnesH  on  this  point  may  change  the  whole  expression 
of  the  face.  It  is  aBt<>nishing  what  an  altomtion  in  the  facial  individuality  of 
a  penxm  will  follow  the  mnl-adjustment  of  a  wound  at  ihe  angle  of  the  mouih, 
bviow  the  orbit,  or  over  the  eyebrow.     A  cheerful  face  may  be  transformed 
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into  one  of  mclanehuly,  a  Hoft  eye  into  a  repulrtive  siaro,  and  thu  open  and 
aHHuring  brow  into  u  nmligu  fniwu,  making  a  tace 

"  fit  for  treason,  Btmlagem,  and  fpoJli." 

In  Roveral  instjuifos  1  have  hrtiJ  uL-ritsion  to  porCorin  ojK^rations  in  ordvp 
U>  roniody  such  delefts  ju'aductd  hy  IjadJy-adjusU'd  wonmJ-s.  The  appnjxi- 
mati^m  ih  best  fJtW'ted  by  the  inlerriipUHi  HUliire,  using  a  very  fino  aseptic 
silk  thread,  which  I  pfpter  to  silver  wires  the  hitter  not  being  sufficiently 
flexible  to  provent  tlie  tinnuei*  tmm  twisting  with  the  wire.  When  the 
cjirtilage  of  the  eyelid  is  divided,  it  is  not  necessary  to  insert  the  stitchi^ 
deefwr  tlian  the  muscular  layer;  the  addition  of  a  compresn  and  roller  will 
retain  the  purls  more  Heturely.  lu  very  slight  transverse  wounds  of  the 
eyelids  the  approximation  nuiy  be  maintained  with  adhesive  or  skin  plaster. 
Woundfi  iijvi»lving  only  the  iiitegtunent  of  the  nose  do  not  ivquire  sutuix's.  a«i 
the  skin  is  inextonsihle.  arui  the  oxoreiso  of  tension  will  result  in  tdrt-rntion, 
by  whieh  the  threads  tut  quiekly  out;  or  it  may  provoku  a  dltfuae  inflamma- 
tion. When  the  cartilage  is  divided,  sutuivs  should  be  employed;  hut  they 
must  not  he  inserted  deeper  than  the  integument.  Large  wounds  of  the 
face  sliould  bo  dres.-*ed  with  the  usual  antiseptic  pads,  bul  stuall  imes  are 
sutticieritly  prurected  by  applying  to  their  surfaces  with  a  eamel's-hair  brOfiih 
the  iodolnrni  and  eollodiyii  mixture. 

Wouniis  of  the  lijis  are  readily  closed  hy  the  interrupted  suture.  When 
the  entire  thickness  of  the  lip  is  divided,  pins  should  be  inserted  as  deep 
as  the  mucous  membrane,  to  control  the  coronary  vessels,  and  the  parts  \m 
brought  together  by  the  twisted  suture.  Except  in  the  lips,  it  is  very  seldom, 
however,  that  I  find  it  neoessarj-  to  use  pins  in  closing  wounds  of  the  face, 
at»d  when  they  are  employed  they  should  be  very  siender  and  delicate.  Tho 
intcgnuient  on  the  posterior  surtace  of  the  auricle  of  the  ear.  when  divided, 
ehouki  be  closed  with  llie  interrupted  suture,  but  such  stitches  should  not 
include  more  than  the  integunient.  even  when  the  cartilage  is  involved, 
though,  it  the  divisitjn  is  exter»sive,  they  should  be  introduced  on  both  sur- 
faces. After  the  insertion  tA'  sutures,  the  wound  may  be  sealed  by  brushing 
it  over  with  the  mixture  of  rollodton  and  iod*dorni.  The  viiscularity  of  the 
purt«  is  such  that  unio?i  takef  pluee  very  (piiekly.  and  it  is  rarely  necet^. 
sary  to  allow  a  suture  to  remain  longer  than  iVirty-cight  honi-s.  In  lacerated 
wounds,  however,  it  will  require  a  l<inger  ]>eriod  ;  and  the  only  circumstance 
which  should  govern  the  renittval  id'siilches  is  ulceration.  When  the  threads 
begin  to  cut  through,  they  should  be  removed,  and  the  necessary  support 
given  by  adhesive  or  other  plasters. 

In  scratches,  the  little  crusts  of  blood  which  form  upon  the  surface  con- 
Btitute  the  best  dressing,  and  should  not  be  disturbed :  by  the  time  these  dixip 
off.  (he  reparation  beneath  will  have  been  completed,  'fhe  numb,  slitf  feeling 
whieh  HO  generally  follows  these  injuries  is  best  relieved  by  covering  the 
parts  with  a  little  boracic  ointment  to  which  some  morphia  has  been  added 
in  the  pro|x>rtion  of  one  grain  of  the  latter  to  one  drachm  of  tho  former. 

Ounshot  Wounds  of  the  Face. — These  wounds  are  by  no  means  uncommon, 
and  may  involve  eitlier  the  soft  parts  or  the  bones.  The  mutilation  which 
iwmietimes  follows  these  injuries  is  horrible  in  the  extreme,  hut  the  wonderf^jl 
power  and  capacity  <»f  repair  possessed  hy  the  parts  render  these  lesions  U*as 
serious  than  their  appeanmee  would  at  fli*st  inaic^ile. 

There  is  a  case  related  by  Guthrie  which  I  never  recall  btit  with  mingled 
feelings  (d*  piiy  and  admiration.  An  officer  at  Badajos  had  his  entire  face 
carried  away  by  a  cannon-shot.  One  eye.  though  displaced,  still  remained, 
by  means  of  which^  forgetful  of  himself,  he  was  enabled  to  write  the  thanks 
which  ho  could  not  si>eak  for  the  kindness  rendered  to  him  by  the  attendants. 

In  the  Trimean  War.  according  to  Macleod,  tliere  were  '3S2  flesh  wounda 
of  the  face,  with  only  a  single  death,  and  155  jwnetrating  and  piM'foraling 
shot  wounds  of  the  bones,  with  13  deaths,  or  a  mortality  of  8.3  per  cent. 


GUNSHOT  WOUNDS  OF  THE  FACE. 


389 


The  deafhrato  in  our  late  war.  ee  shown  by  Dr.  Otis,  is  greater  than  ia 
tiAually  AU|»po!«*<i  to  attach  to  nurh  injuricM  whi'n  attonflcd  with  fracture. 
In  hi'*  analysis,  woutkIh  of  Iho  orbital  r4?gi<m  are  included.  The  following 
tablo*  will  aorve  to  show  tho  v^ariutios  and  resulta  of  9815  Huuh  wounds; 


Babrt  Ukd  Wvoo^t  wounda 

C»a 

Duty.        DlM)hu««d. 

Dtod. 

UKkuown. 

ft4 

40                 1& 

2  7 

3  T 
S       1           ift 

FffMivrs  of  pooM  trwn  r^tittn*  caove*.. 
lahiria*  of  tha  waft  daiI*     

U       1          37 
271                167 

17 

4914             2896 
1190              879 

3.113              1154 

1310 
#T« 

UBfl 

68 
64 

S4U 

1150 

08 

*JQD*hrrt,  orbiUl  rotfioQ...^ 

OQa»tii>l  fracCaresa  of  the  boDW  of  tbo 
tu^ 

Total 

981 » 

4I7S 

3692 

470 

1560 

As  there  are  1580  cases  in  which  the  termination  was  not  known,  it  is 
only  lair  ti>  eHiitnate  the  mortality  fmni  the  renuiiiiing  8235,  which  yields  a 
,ideath-rato  of  5.7  for  all  degrees  of  injiiiy.    Of  the  2982  known  temiinatioiia 
of  facial  fracturcK  the  death-rate  wan  11.4  per  cent. 

The  report  of  M.  Clienu  on  the  "  Medical  Service  of  the  rrimeun  War" 
supplies  the  reconis  of  1414  w<mndfl  of  the  face  from  various  causes,  with 
184  deaths,  or  a  mortality  of  13  per  eent.f  In  the  Italian  War  of  185!»  there 
wer©  reconied  1>55  cases  of  injuries  of  the  face,  by  the  same  author,  with  114 
dealbs,  or  a  mortality  of  11.9  per  cent.J 

When  Citnaidere*!  in  their  entirety,  the  mortality  of  face-injuries  is  very 
small, — a  n»jstilt  whiih  might  be  expected  when  it  is  retnembered  that  there 
^•re  DO  yreat  vesseN  exposed,  that  the  hones  are  for  ibo  most  pari  small, 
'thin,  and  porous,  and  consoqncntly.  when  perforated,  do  not  furnish  extensive 
ij>Unit'rH.  thill  there  arc  nuinor«»us  itotlets  for  iiw  pnxiuets  of  inflammation, 
A«i  the  nkouth.  no^te.  ami  orbits,  and.  hist  and  not  least,  tliat,  by  reason  of 
■llie  rich  supply  of  vessels  fvn-nir<hed  by  the  facial  and  intental  maxillary 
'»rl**ries.  it  is  only  with  great  ditticulty  that  the  vitality  of  the  bones  t-an  ho 
destroyed. 

TnKATMENT. — Wounds  involving  only  the  soft  parts,  whether  incised,  puno- 
luretl.  contused,  or  lucunited.  demand  no  treatnu-nt  dilTctvnt  from  thiit  ajipro- 
priatti  to  similar  wounds  fmm  other  causes,  but  when  they  are  made  b}-  lh« 
^pa-vuige  of  a  ball  the  suture  is  genenilty  dispensed  with.  Sloughing  to  some 
•xient,  utdesH  antist^psis  be  obsen^ed.  wilt  follow  in  the  track  of  the  missile, 
anit  hent-e  all  aitiMupls  at  quick  closure  will  prove  ftitile.  The  pnictice  of 
arinjj  away  lhi«  cimtused  edges  of  suclk  wounds,  thus  converting  them  into 
icised  ones,  and  then  uniting  by  stitches,  at  one  lime  advocated  by  Larrey, 
also  tested  during  our  lute  war  by  medical  otticei*s  in  the  ConfiKlerale 
by,  is  of  very  doubtful  propriety.  Afier  arresting  hemorrhage  by  the  liga- 
ture should  any  vessels  ivtpiire  a  thread,  and  removing  any  foi-eign  matter, 
it  will  be  proper  to  inject  the  track  of  the  misnik'  with  sublimnte  solution 
ind  apply  pledgets  of  carbolated  or  sublimated  gauze,  secured  by  an  aseptic 
'iDller,  renewing  (he  drej^sing  as  often  as  may  be  necessary.  Partially  do- 
tAvbed,  distorted,  or  torn  tissues  should  Ite  pressed  into  jHjsiti<m,  and  never 
cut  away  unless  suspended  by  a  very  sletuier  bond.  W  hen  the  soft  parts 
are  severed  in  such  a  way  as  ti>  fonn  ragged  and  displaced  flaps,  the  intro- 
duction of  metallic  or  other  sutures  will  Iw  necessary  as  a  means  of  retaining 
the  parts  in  position  until  the  detachment  of  the  sloughs,  or  until  the  ten- 
dency to  displacement  is  passed.  When  antiseptic  measures  are  impractica- 
ble, water  divssings  (hot,  if  possible)  may  be  substituted.  Adhesive  plasters 
can  sometimes  be  used  with  the  same  object. 

•  ftvfio»l  H\»Uizy  (>r  the  War,  Piu-t  X.  vul.  ii.  y.  382.  f  J^bicL.  p.  383.  %  Jbid^  p.  383. 
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Wlii'ti  balls  penetrate  the  bones  of  the  faeo,  they  may  ho  wetlginl  in  be- 
tween broken  iragniouls.  uithor  in  (he  fi\>ntal,  maxillary,  or  ethmoid  ^iriu»H», 
or  they  ni:iy  puss  into  the  nuiulh,  nt»r*fi,  or  orbit.  A  curoful  oxploraiion  wiih 
the  probe  alnml<l  be  nuiiie  in  onler  to  loealizu  the  raisc^ihs  which  shouW  be 
oxlnu'teil  if  possible.  The  same  eare  is  to  be  observed  in  reference  lo  iho 
manugtiiieiil  of  fiiigniouis  of  bono  as  in  tl)e  adjustment  of  the  soft  tiseiues; 
they  shouitl  be  pressLMJ  into  ]M»sitton,  and  only  removed  when  their  ctmnec- 
tion  with  the  surrounding  parts  is  so  slight  as  to  leave  no  hope  of  their 
vitality  l)eiii^  maintained. 

The  cniiHtituiiunal  trealment  consisln  in  restricting  the  <iiet  for  two  or 
three  diiys.  keeping  iho  bowels  in  a  solulde  condition  b}-  a  iiialine  cathartic 
and  when  pain  im  experienced  administering  opiates  in  doses  sufficient  to 
furnish  relief. 

Sfcojuittry  effects. — Itemorrhajpre  is  often  not  only  a  troublesome  but  also  m 
very  serious  complication  of  t^unshot  injuries  of  the  face.  It  i?*  not  usually 
flirticnlt  to  contritl  when  primary  or  at  the  time  of  the  accident.  The  use  of 
cold  and  the  ligature,  or  tlie  application  of  a  carbolixed  ifauze  tamjion.  with 
compression,  is  tconernlly  quite  siitticient  for  this  purpose,  li  is  ihc  secondary 
heniorrha^fes  th:it  prove  so  aunoyinir  and  a<ld  such  gravity  lo  these  cashes : 
this  bleeding  niay  occur  at  any  |)eriod  frotii  the  iiith  to  the  twenty-titUi  day. 
If  not  controlled  by  the  tani]»on  and  pressure,  and  if  the  vesntd  from  which 
the  blood  escapes  cannot  be  dit^covered  and  tied,  ihei*e  remains  but  one  al- 
ternative, niuiieh".  ligature  of  llie  carotid.  Styptics  are  useless,  and  somo 
of  them^  such  us  Moiij^el's  pi'eparation  of  iron,  are  tilthy  as  well  as  ineflifient. 
The  repi»rts  tiinii.Hlie<i  from  the  oltice  of  the  Surgeontieneral,  and  analyKcd  by 
J)r.  Otis,  show  tiftytwo  cases  of  ligature  of  the  primiiive  carotid,  and  two  of 
the  external  caroti<l,  for  heraoirhage  consequent  upon  gunshot  wounds  of 
the  face.  The  result  was  ascertained  in  all  but  a  single  instance,  rocov- 
er>'  following  in  fifteen  cases,  and  death  in  thirty-eight,  or  71.7  per  cent. 
\\  ith  the  exception  of  two  cases,  which  were  wounds  of  the  soft  parta^ 
all  the  iHjat  requiring  the  ligature  were  connected  with  fractiircs  li>catod 
most  frequently  in  the  lower  jaw  (twenty-three  cases),  next  in  the  nppvr 
jaw  (twenty-twt*  cases),  and  lastly  in  the  malar  and  mastoid  regions  (nine 
casesj.  In  four  ca^es  the  artery  was  ligatod  a  second  lime  :  of  these  one  re>- 
covered.  The  success  of  ligature  is  not  very  Mattering;  but  titUien  suci'essi* 
out  of  fifty-two  cases  will  comi»ai'e  favonibly  with  the  results  in  amputation 
of  the  thigh  at  the  ujiper  thiiti.  The  obstinacy  with  which  simie  of  theso 
deepseateti  vessels  bleed  is  to  be  rcferreil  not  only  to  the  inflammatory 
changes  which  follow  facial  injuries,  but  aUo  to  the  fact  that  on  account  of 
lying  wholly  or  in  part  in  bony  canals  they  are  pi-evented  from  conlnatinij. 
A  very  remarkable  case  nf  obstinate  hcni*irrliage  occurred  in  the  Pennsyl- 
vania Hospital  under  the  cai*o  of  I>r.  Morton,  in  which  the  spheno-palatino 
vesKel  was  wnuiided  by  a  piece  of  glass  penetrating  tlie  parts  hetwcen  the  lip 
and  the  anterior  naros.  80  intnictable  did  the  bleeding  pi-ove  thai  the  cai-olid 
was  tied;  but,  while  this  proved  effectual  for  the  lime,  the  patient  subse- 
quently died  from  hemorrhage  the  result  of  ulceration  of  the  internal  jugular. 

Salivary  Fistnla. — Salivary  fistula,  aa  a  result  of  face-injuries,  is  fVequently 
encountered,  both  in  civil  and  in  military  practice.  It  may  involve  either  the 
salivary  glands  or  their  duets.  The  duct  of  Steuo  is  most  commonly  impli- 
catL'd,  thitugh  that  of  the  sultmaxiUary  ami  ihosu  of  the  sublingmil  do  not 
escape.  Salivary  tistiila  is  caused  by  wounds  of  the  cbt-ek.  by  ulceration  ful- 
lowinir  salivation,  and  by  the  extraction  of  teeth,  the  alveolun  being  bn^ken 
and  the  accident  being  followed  by  inflammatory  closure  of  the  excretory 
canal,  and  absress  whith  opens  upon  the  external  surface  of  the  cheek.  The 
alwesses  which  follow  low  fevers  nmy  open  a  few  lobules  of  a  salivary 
gland  and  give  rise  to  a  fintula.  Bryant  speaks  *»C  such.*  I  once  saw  a  case 
of  congenital  salivary  fiatula  in  which  the  opening  was  ou  the  anterior  part 

•  Sarivrr,  p.  2<3. 
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of  the  helix  of  the  auricuiar  cartilage.     Tbe  obstruction  of  the  Stenonian 

luot  i*y  the  ptvM^nce  of  u  Hutivary  oulcutus  ^omi^timeH  cauaut*  a  ti^tulu.     When 

it  arim»j*  fi-oni  thin  cause  il  will  bo  prcct'ded  by  a  witt,  tlutlualiii^  swelliiit;  in 

tbi*  line  of  the  liuet.     Thy  oponinjif,  when  the  duct  uf  Stouo  rcmaiiiH  tVoo,  in 

•tuilly  Just  below  the  iimlur  bouu  ( Fi^-  <^1*^)>  f^tid  in  HurrounduU  with  a  red 

►r  I'urplo  coli>r.  with  deproRriioii  of  tbt*  hoO  jmris. 

havv  known  the  disoiiHo  U>  be  confounded  with  ^*"  '^^ 

MflOtfeof  the  un[>er  jaw,  whir;h  is  (wcasionull^^ 

gnnncittfiTl  with  the  ut!'oction,  and  indeed  myself 

rommitted  this  Idunder  on   one  occasion.      The 

discharge  which  flows  from  the  tistulous  oritice  will 

indicate  the  true  nature  of  the  atlection.     It  is 

thin  and  water}* ;  whereas  in  caries  or  necrosis  it 

is  purulent.     l>r.  Uarretson*  mentions  a  variety 

of   salivarj'    Hstula    in   Avhich,    by    the   suhenta- 

neous  ulceration  of  a  few  lobules,  the  scci-etion 

eHca[»et^,  and  by  burrowing  in   tlie  tissues  of  the 

fare  form*  a  cyst,  the  opming  of  which  tnay  bo 

.     Mito  from  llie  duct.     In  a  case  of  sublingual 

:  il:»   which   came  umler   his  observation,    the 

cyt^t  formi.-d  in  fri>nt  oi  tlie  hvoid  bone. 

/TBiATMKNT.-The  treaUuciil  of  salivary  fistula  s.H«rT tb.u...-o.rr.r..n. 

18  often  attended  with  inditierent  success.     W  hen 

the  ti»tula  is  situated  upon  the  cheek,  the  internal  opening  of  tbe  duet 
of  SiCDo  shoidd  be  <.*arefully  sought  f<»r,  and  gniduated  pmbes  inserte<i, 
diUting  its  orifice  until  no  obstacle  is  offered  to  the  escape  of  the  seciv- 
lion  ioio  the  mouth.  At  the  same  time  the  external  opening  on  the  taco 
Bbould  bo  («uteriKed  with  nitrate  of  silver,  or  the  galvano-cautery  when 

convenient,  and  immediately  covered  with 
pauxe  and  collodion,  or  the  rubber  plaster. 
The  dilatation  should  be  rei»eated  every 
day  or  two.  Cases  aro  i:>ccasioually  cured 
after  this  manner.  It  wan  the  plan  pursued 
with  suceess  in  the  few  instances  of  sulivary 
tislula  wliich  ocouiTed  during  our  lale  war. 
The  same  ireatment  will  succeed  in  small 
fistula'  communicating  directly  with  a  few 
lobules  of  the  gland.  Many  canes,  however, 
will  be  encounteivd  in  which  we  are  obliged 
to  resort  to  other  metlnHjs.  That  which  in 
my  judgment  will  he  found  to  yiel<l  (he 
most  satisfactory  result,  is  tirat  to  find  (lie 
opening  ai  the  end  of  the  Stenonian  or 
pan^tid  duct,  on  the  inside  of  the  cheek, 
and,  if  possible,  insert  a  line  silver  prob« 
(ihouirb  this  is  not  absrdutoly  nei-essary), 
then,  taking  a  stout  silk  thread.  ])ass  the 
same  hy  means  of  a  needle  between  the  ex- 
ternal surface  of  the  cheek  and  tbe  duct, 
sonu?  distance  alntve  the  opening  of  the  lat- 
ter. The  ends  of  the  tlirea<i.  heing  brought 
out  at  the  corner  of  tlie  mouth,  should  ho 
secmvd  with  a  piece  i»f  adhesive  plaster  to 
the  cheek.  In  making  the  infernal  punctuj-es  tlie  operator  should  be  careful 
not  to  trans(i.\  the  duct,  but  to  ]>ass  beneath  il  so  as  to  i-<olale  it  as  much  as 
|Hm«ible  from  the  cheek.  (Fig.  H44.)  The  pndie.  if  lodged  in  the  excretory 
canalf  will  materially  assist  in  effecting  Ibis  important  feature  of  the  opera- 
tion.   The  external  opening,  or  that  on  the  cheek,  should,  af\er  three  or  four 

*  Syatam  uf  Oral  Surgery,  p.  600,  Sd  adit. 
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days,  be  touched  with  nitrate  of  silver,  and  covered  with  a  picco  of  adbe»ire 
phiHtor  or  i^auzu  and  L-oIIodioii.  The  lliivads  syrve  to  ronvey  iho  Hiilivnry 
sucrction  into  the  iiumth,  and  at  the  name  time  to  detach  the  duct  from  tho 
Hsiuhi.  thiiE^allovvin*^  the  external  opening  to  heal.  Ah  tfoou  a;)  thesahva  bIioW!) 
no  lendenev  to  dinchar/b^e  exlernallv,  the  Hclon  may  ho  rimmvod.  should  it  not 
have  already  ulcerate*!  thi*«>u.i;h.  The  i*eton  Iia^  l>eon  employed  aOer  another 
tai*lii<>n,  by  passin*:^  a  lew  threads'  of  nilk  tlir'nii^h  the  eye  id'  a  tine  pmbc 
and  eondueliinr  thein  tlirouirh  the  fistula  and  the  duet  inti»  the  nmnth.  then 
securing  together  the  eud«  of  the  threads  which  lie  re^peclively  on  the  cheek 

and  within  the  month.  (  Pig.  H45.)  hialHint 
two  weeks,  should  this  plan  pr*>ve  succeesftU, 
the  Haliva  will  drain  into  the  mouth.  aHcr 
which  the  threads  nhould  he  taken  out.  when 
the  opening  on  the  cheek  will  close  up  Bpon- 
lanefiusly.  or  nn»y  he  tivatcd  by  the  cau- 
tery, in  order  to  excite  healthy  granulation 
and  cicat ligation.  Neither  operation,  in  my 
Jiidi^nient.  ])<mHertseK  any  value.  The  oper- 
ation Lpf  rr<)feHHor  W.  lEorner  consistod  in 
excising  a  round  portion  <d'  the  chock,  in- 
cluding the  listuloufi  tnick.  with  a  ehoe- 
maker V  punch,  counter-pressure  being  made 
by  a  wooden  npatnla  placed  innide  of  iho 
mouth.  The  extertml  wound  was  closed  by 
MUtures. 
Dr.  (JarretHon  has  met  with  encouniging  success  in  the  treatment  of  *^aU- 
vary  listulaof  the  parotid  duct  by  (iiftt  making  an  incision  thi-ough  the  tiwtu- 
lous  track  in  iho  check,  and  then  introducing  a  pyramirlal  ct>ti(»n  lent,  tho 
basic  preHeuting  to  the  mouth  and  the  a[>ex  to  the  outside  of  the  check  ;  ihia 
ia  i*etained  in  poHitioii  by  u  hiender  thread  fastened  to  ittt  summit,  and  is 
secured  to  the  skin  with  adhesive  plaster.  This  tent  is  Kubs<H|UeniIy  i*eplaA?d 
with  a  wiiv  seton,  nmde  bv  doubling  line  silver  wire  on  itself  sevcnil  timet*. 
fto  as  lo  ix'cupy  oncdialf  the  thickness  of  the  cheek,  a  single  thread  oi  the 
stime  wiiv  being  continued  tlirotjgh  IheoiittT  half  to  the  .'^urface  of  the  fac«. 
Tlus  wire  seton  is  kept  in  posiliun  by  elantjiing  a  gmin  of  shot  on  each  ex- 
In'Uiity.  The  surgeon  who  has  rniich  lo  do  with  tliene  Hslula*  will  be  com- 
pelletl  to  vary  his  |>lan8  to  meet  narlicuhir  cases,  and  need  teel  no  liisappoinl- 
merit  if  he  is  obliged  to  repeat  itio  operation  perhaps  Hcvcral  times  before  he 
is  successful. 

In  ea.Hi'H  when;  there  is  nmch  loss  of  substance  it  will  often  be  necessary  to 
resort  to  pla-<iic  processes  to  dose  such  openings. 

The  loss  of  the  lower  lip.  or  the  destructiuii  of  submental  portions  of  the 
face,  will  give  rise  to  a  dnbbling  of  saliva,  which  is  vastly  more  detrimental 
to  health  than  a  salivary  tistula,  as  it  tends  nut  only  to  impair  the  digc»tioD ; 
but  also,  by  the  drain,  lo  enfeeble  the  general  strength. 

An  interesting  case,  of  a  colored  boy.  was  treale<l  by  I)r.  Hunter  at  the 
Uruversity  Hospital,  in  which  the  entire  chin,  including  the  middle  of  the 
lower  jaw.  an<l  all  the  soft  parts  down  lo  the  hyoiil  bone,  had  been  carried 
away  \y\  a  gunshot  accident,  leaving  the  tongue  protruding  into  the  chasm. 
After  the  parts  had  eicatrizeil.  a  plastic  <»pei*aiion  was  oxecute<l.  which  sue- 
Cee<K'd  in  restoring  the  lip,  with  the  mental  and  submental  regions,  so  per- 
fectly that  the  saliva,  which  bctbre  had  ke]»t  the  patient  s  clothing  drenched, 
cuidd  be  pert\»eily  retained. 

Necrosis  cousiilules  another  of  the  aftor-effwt>(  of  face-injuries,  though  the 
bones,  in  conse<pience  of  their  high  vitality,  are  not  partictdarly  prone  to  ihi-s 
disease  as  a  result  of  traumatism,  unless  some  constitutional  vice  is  called 
into  activity.  If  a  ball  is  lodged  in  the  nasal  or  maxillary  cavities,  it  will 
after  a  time  excite  inflammatory  disease  of  the  bone;  and  in  all  cases  where 


NBURALQIA. 


393 


B  nhouinjary  hiis  been  rpceivod  in  the  faf^e,  an  escploration  fnhoiild  bo  insti- 
lutoii  wirh  a  view  lo  iletorniiiR'  the  prosenco  of  iho  mis?<ik'.  »tid.  if  found,  '\Xs 
removal,  if  pi-uctimblu.  whuuld  l-»y  pi-timptiy  uttuctcd.  Wh<.*never  uuv  disouswd 
portion^  ol'  the  b^jnen  of  the  Wwi.''  bycoine  loose,  they  nhould  bo  pulled  away 
with  aH  little  division  of  the  BOtX  part»  an  possible. 

Veuralgia. — In  eoiijieqiience  of  iuflammalor}'  thickening  of  one  of  tlie 
iniiikM  ol  the  titth  nerve,  or  of  itu  Hheath,  or  in  consequence  of  an  injury  to 
the  btmy  canal  in  which  it  is  placed,  subjecting  it  to  pivasuiv.  very  diHtreH8- 
iu^  attackA  of  neunilpa  ai'e  developed.  Vidike  thone  fofma  which  afitte  from 
«j|d  and  luianniatic  excitants,  or  trom  reflex  influences,  such  as  u  decayed 
tooth,  int4;riml  treatment  avaiU  little;  but  it  should  never  be  uinitled  l>efure 
advising  Hfi  operation.  1  can  recall  iuKtanecM  of  a  very  unpromising  kind, 
in  which  an  o[H'niti<)ti  had  been  urged  upon  the  patient,  which  nevertho- 
IdM  recovered  tnwior  the  use  of  iodide  of  potanh.  arsenic,  an<l  quinine.  When 
eoiislitutiomil  reniodio.-*  tail,  then  a  resort  to  resection  t)f  the  nerve  al  fault 
become.*  proper.  The  three  branches  of  the  tilth  or  trifacial  nerve  which  have 
Imh-'U  the  Huliject  of  buch  o])e[*ationM  are  the  ojihthalmic,  HUpetior  maxillary, 
and  inferior  tmixiilary.  (Ji-eal  credit  is  duo  to  Carnochan.  of  New  York,  who 
mav  be  8aid  to  have  been  the  first  to  denion(*trate  ihe  feawibiliiy  and  value  of 
euck  MsetionR,  and  whose  rcHultH  liave  been  voritied  by  nuiueruuH  uperatora 
sin<!«. 

When  the  supra-orlutal  branchew  of  the  ophthalmic  nerve  have  been  iu- 
juretl.  j^ivint;  rise  to  neural<i:ia  of  the  brow  and  certain  parts  of  the  sculp,  the 
acrcoinpauying  artery  becomes  distended  and  pulsates  p*troii;^ly,  and  the  pans 
in  the  course  of  the  uervc-diairibuiion  arti  excessively  tender.  This  tender- 
ness i»  ^reateat  when  the  preH-sure  with  the  tiiufor  is  light;  tirm  prcKsure 
over  the  nerve  where  it  isHucH  from  the  ,**upra-orbilal  foramen  wiM  attbrd 
relief.  The  attack?^  of  piiin  will  fivquently  be  nlleviated  or  cured  tcniponirily 
by  nibbing  over  the  parlf*  an  ointment  couNiHting  of  live  graiMH  oJ*  veralria 
and  one  drachm  of  simple  cenite.  or  a  hypodermic  injection  in  the  course  of 
the  nerve  of  one-quarter  of  a  grain  of  morpliia.  After  the  attack  tlie  patient 
should  be  placed  upon  a  course  of  quinine,  arsenic,  and  iron.  This  plan  of 
treatment  failing,  the  trunk  of  the  nerve  where  it  emerges  from  the  j*upni- 
orbitat  foramen  should  be  expo84»d.  and  a  portion  exciwd.  It  is  proper  to 
>,  however,  that  tliis  operation,  while  it  almost  certainly  gives  lempomry 
lllof,  d<»es  not  always  efl^'ect  a  iiidical  cuiv,  the  disease  often  returning  with 
the  origitml  intensity. 

Where  the  disease  involves  the  superior  maxillari^  nen^e,  the  pain  is  ex- 
perienced in  the  soft  parts  of  the  cheek,  and  should  it  prove  rebellions  lo  the 
usiml  thentpeutie  measures  appi*opriate  to  neuralgia,  the  only  alternative  is 
excision  of  the  uer^'e.  The  same  ]>rocedure  will  be  a|)pUcable  to  the  inferior 
maxillary  nerve  umler  similar  conditions. 

Facial  Paralysis  may  tollow  a  guuNhot  wound  of  the  face,  the  trunk  of 
the  liuial  nerve  being  involved  either  directly  by  t!ie  missile  or  indirectly 
by  inflammatory  deposit.  I  have  seen  it  follow  a  blow  delivered  at  the  root 
of  the  ear.  and  in  two  instances  the  |»aralysis  occurred  from  the  intn>duction 
of  aqua  ammonia*  into  the  ear  in  mistake  lor  a  solution  of  moqdiia.  in  each 
[caae  causing  inflammatory  inliltration  of  the  parts  behind  the  parotid  gland. 
'fihould  the  nerve  be  divided,  restoration  of  function  is  scaively  probable. 
"When  it  i**  merely  com|)rcs.Hed  by  plastic  exudation,  a  favorable  prognosis 
Jnay  be  given,  muscular  power  returning  with  Ihe  absorption  of  the  Ivniph. 
The  appri>priate  remedies  in  such  ca>cs  will  be  the  internal  u,se  of  iodide  of 
ptjtaMi  and  bichhrride  of  nienrury,  and  the  occasional  application  of  a  blister 
over  the  nuistoid  portion  of  the  tem|>oral  bone. 

LaohrTm&I  Fistnla,  a  not  unfrtMpient  siH]uel  of  face-injuries,  will  be  treated 
of  utitlcr  the  head  of  diseases  of  the  eye. 
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Deformitiea  consequent  on  U>hs  of  substance,  vicious  cicatricos.  and  slough- 
ini^  are  Miihject.s  upon  which  no  npccial  niles  can  hp  laid  down,  and  miuvt 
he  nmnaged  under  the  ju;eneral  princijilen  given  under  the  head  of  |(ladtic 
surgery. 

WOUNDS  OF  THE   NECK. 

-  W(mnds  t>f  the  neck  may  be  incised,  contused,  lacentteti,  punctureii,  nnd 
gunshot.  They  may  he  self-inHicted,  Huicichil ;  they  may  he  made  with 
murderous  intent,  h<)fiuci<lal ;  or  they  may  be  accidental. 

Wound**  of  the  neck  admit  of  being  classitied  accnnJing  to  the  Rurgical 
(liviBionH  of  this  region, — that  is,  into  wounds  of  the  middle,  hiteral,  and 
posterior  eerrieal  regions. 

Wonndfl  of  the  Kiddle  Cervical  Kegion. — This  ivgion  is  rKcupio<l  chiefly 
by  the  huy-ux  and  Inichcii.  ln^^hini]  whiuh  are  situated  the  jiharynx  and  tlio 
U'fiophagus.  The  thyroid  gland  rests  on  either  side  and  in  tWrnt  of  the  upper 
part  of  the  trachea,  immediately  below  the  crieoid  cartilage.  f)n  ejwrh  side 
ure  situated  the  ciirotid  aricrics  and  the  internal  jugular  veins,  The  anterior 
jugidar  veins  lie  along  the  inner  bordei's  of  tlie  stemo-^leido-mnstoid  musclet*. 
At  the  p(*iiit  where  the  ti-achea  passes  beneath  ihc  sternum  it  is  touched  at 
the  rtghl  iinlt'nor  atwl  outer  siije  by  the  innominate  artery,  and  ban  in  front 
tlie  inooiiiiimte  vein  itf  the  left  side.  The  crico  thyivtid  ailcries  run  aci'oew 
the  nienilimuous  space  between  the  cricoid  and  thyroid  cartilages;  the  supe- 
rior thyi'oid.'s  descend  by  the  side**  of  the  thyroid  cartilage  to  the  thyritid 
b<»dy  ;  and  tlie  inferior  thymids.  and  fK.-casi*mally  the  middle  thynjid.  aiv  iu 
close  rclati(»n  with  the  trachea,  as  ihey  are  distributed  bj'  their  bmnchee  lo 
the  lower  portion  of  the  thyroid  gland. 

Wounds  of  this  region  are  termed  superficial  or  deep  according  as  they 
ai*e  above  or  below  the  deejt  fascia  uf  the  neck.  Wlien  suicidal,  the  knife,  iu- 
aKmucli  ag  most  person^  aiv  rigLit-handcd.  is  drawn  from  letl  to  right,  and  for 
the  sunje  reason  the  wound  is  often  higher  on  I  lie  left  thari  un  the  right  sidw. 
Such  injuries  are  not  necessarily  cimlined  to  the  front  of  ilie  neck,  but  often 
extend  into  the  lateral  regitms.  According  to  Diirlinni.  during  a  periiHl 
of  four  yea i*s  there  were  fifiOti  cases  of  jiuicide  in  Kngland,  of  which  number 
1235  were  cut  throats.  When  inHi^lcd  with  a  view  to  self-destruction,  the 
act  is  generally  committed  under  gn-at  mental  depression,  maniacal  excit<v 
meut,  or  delirium,  and  the  im])lenient  employed  is  usually  a  razor  or  knile  ; 
even  penknives  are  sometimes  used  tor  Iliis  purpose.  The  wound  may  he 
situated  at  any  |K)int  fi'om  the  chin  to  the  sternum.  These  injuries  become 
serious  when  they  peiietnite  the  air- or  food-|)a.'*sages,  or  when  they  implicate 
largo  vessels.  If  the  incision  is  made  above  the  hyoid  bt»ne  sufficiently  deep, 
it  will  enter  the  mouth,  and  umy  divide  the  muscular  connectiims  of  the 
t*>ngue.  or  even  the  tongue  its<df,  allowing  it  to  be  drawn  back  over  the 
hir^-nx  and  produce  sulfocation.  When  below  the  hyoid  bone,  between  the 
latter  and  the  th3'roid  curtilage,  the  epiglottis  cartilage  may  be  cut  and 
topple  over  into  the  larynx.  Should  the  cric(Hth\Toid  mend>rane  be  incised, 
the  cavity  of  the  larynx  will  be  opened  ;  if  the  wound  is  below  the  crici>id 
cartilage,  the  trachea  ia  liable  to  be  penetrated.  Sometimes  the  injury  is  in- 
flicted with  a  dcs|)eration  which  carries  the  vuhierating  body  entirely  thi*ough 
the  Iar>'nx  or  trachea,  iind  may  even  sever  the  phar^'ux  or  the  U'sophagus. 

Mr.  l>urham,  in  one  hundred  and  tifty -eight  cases  of  cut-throot  wounds, 
found  the  liTcation  to  be  as  follows : 


AlMtvr  the  liyotil  twine .......»....*. <.. .....H»*...».t.,..t«..»4  li 

ThrouiEh  the  lliyni'hyoid  roenibmnv ».« •...-.» »•....»»«*•.••.  iA 

Tlirotiirb  thri  thyroid  cartil»Kc « .1.  35 

Tliioii(;li  (hu  vnou-Lhyroid  membrmne  ur  cricoid  outilAge M 

Into  tile  travbo* ,  41 

Ilotnioidal  wounds  on  the  front  i>f  the  neck  are  occasionally  made  with  a 
view  to  turn  popular  suspicion  IVom  th(3  perpetrator  and  give  the  murder  the 
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•omhlAnixt  of  having  been  self-inflictod.  I  know  of  no  means  of  establUhiuj; 
dit«tinction  <tniwn  from  extoniul  appearaucus.  Iti8Huii]  tliat  when  suiciitul 
ic  wound  in  likely  lu  be  obliqiio,  una  more  extensive  on  the  leH  thiin  on  the 
rit;ht  siiiio,  because  UHUully  tlie  knife  in  held  in  the  ri^ht.  hand  ;  but  iiiy  ex[)e- 
rirnrc  doci^  m»t  susiaiu  this  i>bHervuti(>n.  Iniportunce  i^  aUo  uitacheJ  to  the 
diiptb  of  the  wound,  t*uicidea  not  generally  cutlin^^,  it  is  alleged,  as  deep  aa 
bomicideH:  yet  I  ha%'0  seen  the  former  entirely  eever  both  trachea  and  o^woph- 
ai:u«.  The  incisious  nmdo  by  snieides  are  said  to  be  irn^^iilar,  ami  often  inul- 
tinlv  j  but  tho.Hi'  made  by  homicides,  e»pocially  if  there  ban  been  a  Htruggle, 
oiion  partake  of  this  character. 

E'aoGNOHiit. — Woundrt  which  do  not  penetrate  the  mouth,  larynx,  or  oesoph* 
ai^u-*.  or  which  do  not  involve  vesnels  below  the  deep  fascia,  though  not  en- 
jWJvIy  free  IVora  danger,  usually  do  well;  but  when  deep, and  implFcating  tlie 
ive  structures,  the  complications 'are  so  numerous  that  all  such  injuries 
louUi  be  rcganlod  an  very  BeriouH  in  (heir  nature.  Thuue  complicationn  are 
tbe  following: 

1.  Hemorrhufft:. — When  a  large  vetisel  is  divided,  an  the  carotid -artery  or 
the  internal  jugular  vein,  death  tollows  in  a  few  minutes.  In  the  case  of  a 
man  who  divided  his  caroti<l  while  in  a  slate  of  mania  a  potu,  death  did  not 
follow  for  •several  hours  aOer  the  infliction  of  the  wiiund.  The  act  was  com- 
mitted with  a  dull  knife,  which  no  doubt  lacerati-d  the  artery  and  may  have 
prevented  the  fatal  gu^li  of  f>lood  usual  afler  such  woundn.  It  ih  rather  un- 
common for  the  great  veHsels  to  be  reached  in  these  attempts  at  self-dentruc- 
tion,  the  prominence  of  the  laryngeal  apparatus  no  doubt  conniituting  their 
protection.  An  irigcuiouM  explauatiun  ia  given  by  Mr  Hiltoi»,  who  thinks 
that  when  the  air-tube  i»  of>oned  below  tbe  glottis,  the  sudden  runh  of  air 

'Jhoin  the  lun^.  and  the  consequent  contraction  of  the  walU  of  the  chesty 
deprive  the  tlioracico-humeral  mu'^cleiJi  of  their  fixed  support,  and  the  arm 
drop*.  If  Ibitt  be  true,  it  i»  a  beautiful  illustration  of  (hat  mai'vcUous  con- 
AervatiHin  which  is  foun<l  existing  in  every  part  of  the  body,  and  which,  like  a 
?«leeples.<i  nentinel.  is  not  inoperative  even  when  a  man  raises  bis  hand  againnt 
lis  own  life.  1  doubt  very  much,  however,  if  this  be  the  true  explanation  of 
"lo  immunity  enjoyed  by  these  large  vessels.  The  acute  pain  produced  by 
the  edge  <jf  the  knife  nuikes  tbe  would-be  fluicido  shrink  from  his  purpose, 
and  awakens  him  to  a  consciousness  of  llie  fearful  nature  of  the  act  which 
he  is  about  to  perpetrate.  Man  dreads  nothing  so  much  as  pain,  and  I  am 
t'f>nvineed.  from  what  I  have  been  able  to  elicit  trom  those  who  have  made 
ineffectual  attempts  to  destroy  their  lives,  that  this  explains  the  depth  of 
out-throat  wounds.  Such  jiers^jus  rarely  make  a  second  attempt.  Death 
may  ensne  from  wounds  of  the  th3?Toid.  the  lingual,  or  even  ihe  cnco-thyiY)id 
arteries.  sh(mld  the  blood  pass  into  the  air-passages,  producing  asphyxia. 
The  latter  may  be  ]>roduced  by  the  falling  int<i  the  larynx  of  a  partially- 
divided  cartilage,  as  the  epiglottis  or  the  arytenoid, 

2.  Emphyscfiui. — When  the  wound  penetrates  the  larynx  or  trachea  ob- 
liqnely,  so  that  the  i)poning  through  the  integument  doe.*^  not  correspond  with 
that  through  the  air-luln*.  the  air  maj'  extend  either  Nubcutan»"»usly  or  be- 
iientli  the  naieous  mefuhnuie.  in  the  tirst  position  permeating  the  sot\  parts 
of  the  neek  and  the  thorax,  and.  should  it  enter  the  loose  tracheal  fascia, 
reaching  to  the  mediastinum ;  and  in  the  Inst  encroaching  so  much  upon  the 
cavity  of  Ihe  larynx  jih  to  pnMiuce  asphyxia.  1  once  saw  a  patient  die  frtjm 
embarrassed  res[iii-ation  caused  by  pressure*  upnr»  the  phrenic  nein'es  by  an 
emphvheraa  of  the  neck  and  chest.  This  is  tlie  explanation  given  by  Hilton 
for  death  under  similar  conditions. 

3.  Entrance  of  air  into  vejus. — The  admission  of  air  into  a  vein  has,  in  rare 
insiances,  proved  a  cause  rd'  death.  Partial  division  of  a  vein  exposes  a 
jKT>*on  tt»  such  an  acci<ient  more  than  dites  a  complete  section. 

4.  Dysphagia. — Inability  to  swallow  rnay  result  from  two  conditions, — from 
a  vcound  of  tne  cesophagiiH,  by  which  solids  and  fluids  can  escape  into  the  neck, 
or  fmm  flome  injury  to  the  sjnnal  aoces94>ry  or  glosso-pharyugeal  nerves,  by 
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whieh  the  complex  e<>-«nerHti(»n  of  tho  faueial  and  constrict-or  muscles  wm- 
cemed  in  dejirlutition  i»  ncMiroyed  or  i-einlervd  imperfL'or,  and  whioh  rnay  allow 
llie  sidmlaiu'ws  taken  into  the  tiioutli  to  past*  into  tlie  larynx  or  to  ho  rej«ctv<l. 
Nor  are  the  daris^ers  of  suoli  wounds  routined  to  the  tlmo  of  the  uixident 
Thoy  may  he  ]»wtponed  to  ti  later  jieriiMJ,  and  tnanil'ejst  themselves  by  in- 
flammatory eoniiitionH,  such  as  |)iiriilent  intillnition  ot'tlie  loo^^e  lissue-s  ahoni 
the  larynx  and  traehca.  (edentn  of  rhe  u^lottis.  inid  hroneho-puenuionia.  Thd 
latter  hiw  been  the  causu  otMuulh  in  most  ot*  the  fatal  easew  whieh  have  cimie 
under  my  eare,  where  the  patient  did  not  immediately  perish  ;  and  it  in  jttst 
&s  likely  to  follow  whei»  the  injury  in  above  tho  h^-oid  bone  as  when  it  in- 
volves the  voeal  and  ref*piratt»ry  lubes.  I  lost  a  cane  from  this  cause  which 
was  under  my  euii*  in  the  Hurijieal  ward  of  the  Pennsylvania  Hospital.  A 
horrible  j^ash  had  been  made  between  the  jaw  and  tlie  hyoid  bone  whieh 
extended  nearly  t'nmi  one  an^le  to  the  other  of  tho  lower  juw,  o(»ening  tho 
mouth,  and  dividing  the  genio-hyoid.  jjenift-hyo^lossi,  and  portions  of  the 
Jiyo^lossi  musrlen.  Kven  alter  an  escape  from  the  dan^entjubt  enumeruted, 
there  nre'coniplications  which  may  retui'd  recovery,  nuch  as  exuberant  ffpjin- 
ulationn  from  ih^.*  Hurface  of  the  wound  encroaching  upon  the  calibre*  of  the 
iiir-tube  and  obstrnctinjaf  the  respiration,  or  fistulous  openings  affecting  or 
dcHtroyin^  thi'  voice. 

Wounds  of  the  Lateral  Region  of  the  Neck  hto  genenilly  either  accidental  or 
homicidal,  and  uiv  [\*r  the  most  part  intlicied  by  knives  4ir  ballw.  The  vesneU 
which  are  expoHcil  to  tianger  are  the  carotid.  BUperior  lli^Tttid.  lingual,  oc- 
cipital, facial,  internal  and  external  subclavian,  vertebral,  traitnversalis  colli, 
and  inferior  thyroid  urterieH;  and  the  external  and  inlennil  jugular,  subcla- 
vian, and  innominate  veins.  I  remember  a  disti*e»sing  case,  in  which  a  little 
girl,  the  niece  of  a  prominent  ph^'sician  of  this  city,  perished  in  a  few  mo- 
ments, by  faltin;^  u])on  a  piK-htr,  in  which  she  was  curr^'ing  some  water  to 
her  uncle.  A  fragmcni  of  tho  vessel  was  driven  into  the  neck  above  the 
clavicle,  penctraling  the  subclavian  artery.  Bryant  relates  a  case  of  Mr. 
Berketl's,*  in  which  death  was  produce*!  very  much  in  the  same  way.  by  a 
fnigment  of  a  broki-n  chainber-vesf^el  wounding  the  internal  jugular  of  a 
child.  Wounds  ofthir*  region,  wiien  intlieted  near  the  rtK>t  of  tho  neck,  may 
open  the  chest  by  penetrating  the  jdenral  sac.  The  brachial  plexus,  phivnic, 
and  pneumogastric  nerves  are  likcwiw  exposed  to  injury.  l'n>fessor  iJrtwfl 
mentions  a  ca.se  in  which  the  brachial  plexus,  or  one  of  its  branches,  waa 
injured.  The  nmn  lost  the  power  of  the  right  upper  extremity,  wiiirh  was 
followed  by  great  wasting  of  the  part,  and  b}'  severe  pain,  which  invtdved 
the  arm  to  the  ends  of  the  fingers.  On  one  occasion.  I  waH  consulted  by  a 
gentleman  from  the  Southwest,  who  had  been  assaulted  in  the  stroet  of  biB 
imlive  town.  Both  the  brachial  nerves  and  the  subclavhm  artery  had 
been  danniged,  and  there  was  not  only  partial  ])anilysis  of  the  arm,  but  also 
an  aneurisniftl  swelling  above  the  clavicle.  As  the  respiratory  movements 
of  the  diaphragm  depend  upon  the  phrenic  nerves,  any  wound  (»f  these  must 
prove  mortal.  The  brachial  plexus  occusioiuilly  contributes  a  filament  to  the 
phrenic  nerve  which  passes  into  the  thorax  over  the  third  part  of  the  sub- 
clavian artery.  I  have  in  my  possession  a  pix'|»aniti4m  in  which  the  entire 
phrenic  f(dlows  this  course,  so  that  the  nerve  might  Ih»  danuiged  ;»t  a  point 
where  it  would  scarcely  be  suspected.  Bran-*by  rno|)er  lost  a  patient  fmni 
spasmt*  of  the  diaphragm  by  just  such  an  anomaly,  in  a  case  where  the  nub- 
clavian  was  ligaiod.  Wounds  of  the  pneumogastric  nerves  are  fatal  t>i>m 
the  interruption  of  thone  centripetal  influences  whieh  excite  respiration. 
Where  the  uer\'e  on  tme  nido  only  ih  involved,  recovery  is  not  impossible:  at 
least  tho  cases  related  by  tho  lal^  Dr.  John  H.  B.  McClellan  and  oy  Billroth 
favor  such  a  conctunion. 


Wounds  of  tho  Posterior  Region  of  the  Neck,  when  confined  to  the  aoft 

'  TraiutactioDJ  ul'  Ijouilun  PklhulugiuAl  Societjr,  18&7. 
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pttrtK^an.*  much  letm  iniportant  than  tbosi*  in  tVont  and  uii  the  sido.  Ab  thoro 
are  no  groat  vomscU  or  iitrvos,  the  dan^or  troni  honn>iTha^o  and  pafjilysis  \h 
avoidvd.  Should  thu  itijuiy  ponetnitu  wry  deep,  cnpocially  at  tlie  hivao  of  the 
slcull.  il  may  provo  rapidly  fatal,  or  produce  paralysis  l>y  wounding  tho  npiiial 
cord.  The  cxpoMod  condition  of  the  conlenls  of  the  spinal  canal  in  this  region 
ifl  due  to  tho  horiaiontjii  diivction  of  the  spinous  processes,  hy  which  vuliierablo 
spacer  are  leA  between.  The  popnhir  notion  that  posterior  cervical  wounds 
are  followed  by  sexual  impotence  must  bo  founded  on  cases  of  injury  to  tho 
cord  or  its  aiombranos.  The  t(»stimftny  ol'  Lecouesi,  whr»  had  abundant  op- 
portunities for  obsei^ation  on  this  |>oint  durini^  the  conllicU  of  the  French 
with  the  Turks,  ^ives  no  countenance  to  this  opini(»ri.  Should  the  spinal 
catial  he>  penetrated  an<l  the  nunnfmuies  of  the  conl  w<»unded,  the  escajie  of 
the  cerebro-spinal  fluid  would  imiicate  the  nature  of  the  accident. 

Treatment. — Tlie  tirst  duty  of  the  hur^eou  is  to  arrest  hemorrhagic,  in 
whatever  rejjion  the  wound  may  be  situated.  Until  provided  with  the  neces- 
sary means  for  lipilion.  a  tinker  or  tingei-!*  hhouid  be  thrust  into  the  wound 
to  Slav  the  flow  of  bloo<i,  or,  if  the  blee<lin^  is  arterial  and  from  the  npjier 
part  of  the  neck,  the  primitive  carotid  may  be  temporarily  compressed  against 
the  transverse  processes  of  the  cervical  verlebne.  To  attain  five  access  to 
the  wounded  trunk,  it  will  S4)metime8  bo  necessary  to  clear  away  the  ex- 
tnivtisattid  blood-clots  and  enlarge  the  wound  in  tho  direction  of  tlie  vessel. 
When  the  internal  or  external  carotid  is  inv<»lved,  it  iK  better  to  tie  the  primi- 
tive trunk  ;  and  tho  same  course  should  be  adopted  in  cases  whei'c  the  bleeding 
comes  from  even  smaller  branchos,  pi*ovided  il  is  iwraislent  and  the  vessel 
cannot  be  located  or  can  be  iv*ached  only  by  a  tedious  division  of  structure. 
Should  the  hemutTltaire  come  fnjtn  tho  external  jugular,  the  vein  may  bo 
compressed  or  ligated  ;  if  from  tho  internal,  the  vctsscl  should  be  encirelod 
with  a  ligature.  In  canes  where  tho  jugular  or  other  large  venous  trunks  are 
punctured  or  slit,  the  safi^sl  plan  is  to  tie  both  above  and  below  the  wound, 
instead  i»f  dosing  the  oritice  as  one  would  securi'  an  opening  in  a  bag,  namely, 
by  raising  the  edges  with  a  pair  of  toreeps  or  tenaculum  and  tying  a  thread 

>out  the  fohl.  The  risk  of  ligating  large  veins  has  been  overe«timate<l.  A 
rer>"  interesting  and  exhaustive  paper  has  been  written  by  the  younger 
(ipotvi*  on  wounds  of  tho  internal  jugular,  which  ably  iilustraies  this  state- 
ment. I  once  tied  successfully  the  internal  jugular  of  a  child  not  quite  a 
year  old,  thivo-quarloi's  of  an  lumr  aller  it  ha<t  been  divide<i  by  its  mother, 
who,  under  a  tcm]>oi-arv  aberration  of  mind  arising  from  extreme  want, 
cut  the  thn»ats  of  her  two  children  and  of  herself  Her  own  wound  and 
that  of  one  child  proved  suddenly  fatal.  The  other  child,  which  I  pulled  out 
from  beneath  the  bedclothiug.  and  which  I  had  supposed  dead,  until  I 
noticed  some  blood  begin  to  flow  from  the  wound,  was  rescued  by  securing 
the  internal  jugular  vein,  which  had  been  slit.  The  syncope  following  the 
first  gush  of  bIi>o<l.  and  tho  imperfect  expansion  of  the  chest,  no  doubt  had 
arrested  the  hemorrhage.  In  punctured  wounds  of  the  internal  JuguUir,  or 
where  the  source  of  the  bloe<iing  cannot  bo  detinitely  determined,  compres- 
aion,  by  pellets  of  carbolized  gauxe  or  of  patent  lint  forced  into  the  opening 
and  made  fiecuie  by  a  compress,  mller.  or  adhesive  strips,  should  be  first  om- 
iloye<i.  In  cut-throat  wounds,  another  matter  of  great  im]>ortancc  is  to 
certain  if  there  be  any  clot*i  of  blood  in  the  air-passages,  and,  if  so,  to  etfect 

keir  removal  with  the  greatest  despatch.  Patients  have  perished  fn>m  suffo- 
cation by  a  neglect  of  this  pivcaul  ion.  The  fingers  should  explore  the  pharynx 
and  upper  j>arl  of  the  larynx,  dislodging  any  such  clots  ;  and  if  lower  down  in 
the  larynx  or  trachea,  they  mu.st  be  removed  by  foiribly  compressing  the  chest 
while  the  head  is  allowed  to  hang  over  the  odgo  of  a  bod  or  table.  With  the 
aame  object  in  view,  the  air-passage  may  be  assisted  with  the  common  injec- 
tion syringe,  when  nothing  better  is  at  hand ;  and  if  the  case  is  urgent,  and  no 
instrumental  means  are  accessible,  by  sucking  out  tho  blood  with  the  nututh 
applied  to  the  oiK-ning.     When  the  wound  is  situated  alMive  the  hyoid  bone, 

*  AnMfiofto  Jottra&l  of  the  MadioU  Soionom  for  <|»tiit&rj,  lHtt7. 
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and  the  anterior  atiachmeut»  of  the  toni^uo  are  divided,  allowing  extrema 
retrartion  of  the  organ,  another  danger  to  respii'ation  arisos  from  the  resuhiiig 
<ibKlructii>ii  at  the  entraiu-e  tc»  tho  larynx.  In  Huch  a  civso  the  or;yran  must 
bo  drawn  tbrwartl.  and,  i f  iiticeHsary,  ko  maintained  hy  a  (»ilver  suturi>  passing 
between  it.**  under  surfaee  and  the  hyoid  bone.  Il'  t^je  ejnglotiis  is  partially 
divided  and  t'alla  over  tho  glottis,  it  is  boat  to  remove  it  entirely  out  of  the 
way. 

Hemorrhage  being  arrested,  the  next  duty  is  the  approxioiation  of  the 
wound.  When  Ruperticinl  and  in  the  m'iddlo  or  anterior  region  of  tlic  neck, 
it  may  be  closed  by  the  internipted  suture;  but  when  deep,  and  penetrating 
tlie  air-tiilH*.  all  Hueh  HUturi's  am  uhoIosh,  and  Honieliiiies  da»igerous.  (^uick 
union  is  not  to  be  expected.  Theesciipeofair  and  mucUK.  I  lie  movement*  of  I  he 
air-tube  in  reHpiration,  and.,  when  the  wound  in  hiu:h  up  and  o|)ening  into  the 
mouth,  (he  vsenpi-  <d'  '^uliva.  nimbiui-  to  prevent  the  nijud  healing  of  the  parti*. 
Should  there  be  much  i>ozing  of  bloou.  stitches  will  prevent  its  escapt'  ex- 
ternally, compelling  i(  to  tiow  into  the  trachea;  antl  if  there  if*  infiamnmtory 
or  other  swelling  abnui  the  glottis,  the  opening  below  bec<»meH  necessary  for 
the  piii*pi>se  of  respiration.  Il  is  otily  in  easew  where  the  trachea  or  larj-nx 
IB  entirely  divided,  or  where,  in  conHequenee  t)f  several  eula  in  dilTerent  direc- 
tions, portions  of  cartilage  be- 
Fio.  846.  corne     displaeed,     that      wuturea 

flhould  be  introduced;  and  when 
inserted,  they  should  never  touch 
the  mucous  membrane,  as  their 
presence  woidd  provoke  a  spas- 
modic eutigh  calculated  to  pre- 
vent, healing.  The  best  adjust- 
ment, save  in  these  exceptional 
instflnccs,  is  that  by  position. 
Twii  or  three  pillt>ws  being  placed 
untUT  the  shoidderH.  the  head 
should  be  depn^ssed  towanis  tho 
chest  ju(*t  suincieully  to  bring  the 
sides  of  tho  wound  in  eontaei. 
If  ft  be  de]>ressed  too  much,  the 
edges  will  overlap  ;  if  not  enough, 
they  will  gape.  To  maintain  tho 
head  in  the  protier  place,  it  may 
be  covered  with  a  night-cap  to 
each  side  of  which  is  sewed  a 
strip  of  muHlin  long  enough  to 
be  fastened  to  a  band  of  the 
same  material  passing  round 
the  chest ;  or  the  occipiio-stcmal 
handkerchief  of  Mayor  (Fig. 
34 1>)  may  be  used,  and  made 
secure  by  placing  a  night-cap  upon  the  head. 

When  tne  jtharynx  or  w^ophagus  is  wounded  to  any  extent,. the  food  will 
escape  during  fleglntition  into  the  neck,  or  may  find  its  way  into  the  pos- 
terior mediastinum.  If  the  rjjwtphagus  bo  severed,  the  end^  should  be  united 
with  sutures,  and  also  when  only  partially  divided  this  will  be  required. 
In  all  cases  of  wounda  of  the  pharynx  or  cesopliagus,  the  patient  must  bo 
nourished  by  concentrated  broths,  nulk.  and  branfly  convey<?'d  to  the  stom- 
ach, morning  and  evening,  through  a  gum  tube  passed  thmugh  the  mouth 
or  the  noso  to  a  point  boyond  the  wound.  On  no  account  should  the  patient 
be  allowed  to  swallow  except  by  this  method.  This  tre4itment  will  be  equally 
proper  in  cases  where  the  pharynx  or  frsophagns  is  wounded  fi*om  within 
outwards,  as  I  have  known  to  occur  during  attempts  to  pass  an  instru- 
ment through  u  Btricturo  of  tho  tubu.     Casea  will  occasionally  bo  cnuuun- 
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XitroA  in  whicti  llii>  niL*ntul  coiuiititm  is  Huch  thnt  it  is  iiupos^iblo  to  secure  the 
Vo-«*|H»rutiou  o(*  the  patient  in  the  introdiietion  of  aliment  into  the  stomach 
bv  in.strunientjil  inenHiireH.  TI»o  peivou  may  be  nianiaeal  or  sullenly  resistunt. 
Unrlcr  the^e  eircumMUinceft  a  renort  to  ether  or  chlonifonn  will  be  proper, 
or  tho  pntieut  may  be  Hustaine*!  for  a  few  <iayH  by  uutrilious  euemutu  until 
intolMgt^ntre  is  rcHtored.  When,  fnim  duliriuni,  attempts  are  made  to  tear 
off  the  lireHsings,  it  will  be  neeesj*ary  to  reson  to  the  sirait-jaeket.  Cut- 
throat eases  deinanil  the  almost  amount  of  eare  for  some  time.  To  prevent 
inflammatory  attiiikn  of  the  air-|»asH;i^eH  or  lungs,  the  air  of  the  aparttnent 
ehoul<)  be  kept  at  a  uniform  temperature, — alxnit  TO**, — and  to  prevent  tho 
in<ipiration  of  (hist  the  wound  juunt  be  covered  with  a  stpiare  of  linen  moist- 
ened with  carbolic  acid  anti  water  (one  pari  of  the  acid  to  forty  parts  of 
watvT).  All  oeeumulationM  of  mucus  or  blood  iu  the  wound  are  to  be  caru- 
ftilly  wiped  away,  and  cou^h  and  restlessnens  allayed  5y  HUppoaitories  of 
opinni  or  the  use  of  morphia  hypoderrnically. 

iTasert  may  ooeiir  in  which,  from  inllammatory  swelling  or  internal  granu- 
UitionM.  suffocation  will  be  threaiene«i.  When  not  rt^lievod  by  openin^f  the 
wound,  it  will  be  neceMsury  to  perform  tracheotomy  and  iuHort  a  tube  below 
the  point  of  obstruction. 

Snould  the  jiri-anulations  become  exuberant. — a  condition  which,  in  con- 
•equenee  of  the  (li«tnrbance  of  the  parts,  is  not  uiitiv<|uently  mot  with, — 
they  niiwt  be  ri'pre8J*cd  by  the  use  of  nitnite  of  nilver.  The  ctcatri/ation 
irhich  fitUoWM  extensive  woundt*  of  the  larynx  or  trachea  Bometimes  pro- 
duce!^ Huch  ctmtraction  or  narn}wing  of  the  tube  a»  seriously  to  impede  the 
entrance  of  air;  and  if  the  case  becomes  urgent,  the  ouly  alternative  is  to 
open  the  inichea.  if  pofsible.  below,  and  introduce  a  lube.  Through  such 
ftn  i»peiiing  dilatation  of  the  strictui>e  has  been  accomplished  by  me4inH  of 
rublH»r  bitugies.  Liston,  Cohen,  and  othei-a  have  reported  cases  of  cure  by 
this  plan. 

tl  nmy  happen  that  tlio  wound  does  not  enlii*oly  close  up,  but  terminates 
in  a  Mmall  aerial  tirttula,  in  con-tequence  of  which  the  voice  is  letl  iiicomjdete. 
Tho  o[Ktration  for  closure  is  oHen  unsueeetwful.  If  there  be  no  cause,  such 
m»  stricture  or  other  obstruction,  conlm-indicaling  its  cure,  the  ciix-umferencc 
of  the  opening  may  be  ftx^fthened.  and  if  the  edges  do  not  readily  corae 
lojrother  the  integument  should  be  loosened  IVom  the  parts  beneath  and 
nnitoii  by  several  interrupted  sutures  acrt»ss  the  opening,  at>cr  which  a  com- 
piross  placed  over  the  partes  and  tlrmly  ri'lained  by  adliesive  strips  passing 
ti>  the  back  of  the  neck  will  complete  the  dix^Hsing  and  prevent  empnysema 
fh>ni  the  air  getting  between  the  skin  and  cartilage  If  sufficient  integument 
cannot  be  obtained  in  this  way  to  close  the  opening  without  tension,  it  is 
better  to  adopt  an  aniiplastie  method  and  slide  or  turn  in  a  tlaj)  from  the 
neighboring  parts.  I  »u<;cessfully  treated  a  larj'ngeal  fistula  some  time  since 
by  this  plan.  The  (tperatif»n  cijusists  in  first  freshening  well  the  circumfer- 
ence of  tho  fistula  and  then  lifting  a  tongue  of  integument  in  f^-ont  of  tho 
larynx  and  trachea  below,  its  base  corresponding  to  the  inferior  semi-circuin- 
fert*nce  of  the  listula;  this  tongue  is  rolled  uptui  itself,  forming  a  cylindrical 
plug,  pressed  into  the  opening,  and  nnitiKl  to  its  border  bv  the  twisted 
waluro.  In  this  operation  there  is  certainly  less  danger  of  the  air  getting 
U'tweon  the  skeleton  of  the  larynx  and  the  solt  parts. 

The  larynx  may  be  severely  contused  by  a  nlow,  by  the  grasp  of  the 
hands  in  a  street-fight,  or  by  the  ^urroto  of  the  highwayman.  After 
such  injuries  there  will  be  soreness  and  swelling  of  the  neck,  pain  on  swal- 
lowing, and  partial  or  complete  loss  of  voice  from  injury  to  the  laryngeal 
nerves ;  and,  when  the  violence  has  been  severe,  lose  of  consciousness,  and 
oven  death. 

The  treatment  consists  in  surrtmnding  the  neck  with  hot  fomentations  of 
chamomile-tea,  the  warmth  and  tnoisture  being  retained  by  covering  with 
i>ile<i  silk.  Should  much  swelling  follow  the  injury,  with  increasing  diffl- 
euUy  of  breathing,  latyngotomy  or  tracheotomy  wiU  bo  demanded. 
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In  the  treatment  af  wounds  of  the  back  of  the  neck,  the  head  must  bo 
kept  Bomewhat  extended,  iho  wound  washed  with  :i  sulutuin  of  bifljliridy 

of  mcroury  (one  lo  one   ihouwuid),  iho  ed|;ea 
Flo.  847.  brought    together   with    rloi'|>ly-iu8ci*ted    intor- 

i'upt*'(i  suuin's,  uiul  till'  usual  cnrbnlizcd  or  stil>- 
f/^-'^y^  limatetl  gauze  cumprcssus  laid  over  tho  parti*, 

the  con)prGfc«t'8  to  he  retained  by  a  rollvr  or  by 
a  ftling  for  the  nape  of  the  neck.     (Fig.  347.) 


A>vi 
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wrvlciU  r«gk)D  by  tUv  shugur  !)■»•  iia|itt 
of  th*  Daok. 


OunBhot  Wounds  of  the  Neck. — Four  thou- 
sand uigljl  Imndrod  and  niiieiy-live  casea  of 
gunHhol  woundw  of  the  neck  without  injury  to 
the  cervical  vertebra*  liavc  l>een  lahtilaied  tVora 
the  report**  of  the  Surgeon-Gcnei-al  at  Wjwhing- 
ton.*  showing  a  niortnlity  of  fifleen  per  cent. 
Tliis  heavy  raortalit^-  is  cxphiined  by  the  fact 
that  the  ca«es  were  taken  not  only  from  the 
field  and  genei-al  hospitaln,  but  also  Iroin  regi- 
mental and  cuHuallv  reports.  These  wounds 
were  distributed  as  IoIIowh: 
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The  frequency  with  which  balls  imvei'He  the  neck,  threading  their  way 
harmlessly  thn>ugh  a  i-cgion  where  so  numy  lile-nlructures  ai*e  grouped  into 
B  space  so  small  that  one  may  ainmsl  span  it  with  a  single  liarid,  is  a  matter 
of  common  obser\'ation  with  military*  surgeons.  The  only  explanation  which 
seems  plausible  is  to  be  found  in  the  form,  elasticity,  and  mobility  which 
belong  to  the  cervical  componentH.  The  larynx  and  trachea,  being  cylin- 
drical, elastic,  and  loosely  connt'ited  with  surrounding  parts,  favor  the  deflec- 
tion of  missiles,  and  the  movable  nature  of  th*'  other  stnn'turcs  admits  of 
their  slipping  out  of  the  way  of  danger.  On  nn  other  supposition  can  we 
explain  the  very  striking  fact  that  during  our  late  war  the  larynx  and 
trachea  were  injured  only  S2  times  in  478V*  neck  wounds.  The  nnuninence 
of  the  lannx  accounts  for  its  being  injured  oftenor  than  the  tracnea. 

Tkeatmknt. — As  in  other  wounds,  the  indicaliouH  are:  first,  to  arrest 
hemorrhage;  second,  to  remftve  the  foreign  body  when  accessible;  third,  to 
dress  the  wound  antiseptically ;  and,  tourth,  to  prevent,  as  far  as  jxissible,  all 
complications. 

Shttuld  the  blood  flow  (Vocly,  it  can  be  controlled  tempoi-arilv  by  a  tinger 
thrust  intx>  the  opening  or  by  plugging  with  a  intlj  nf  carboli/A'd  lint  until  the 
aurgeon  is  prepared  to  adopt  motx*  rmlical  measui'cs.  Should  the  bhK»d  come 
fVom  one  of  the  branches  of  the  great  vessels  of  the  neck,  the  wound  should 
be  enlarged  and  each  end  of  the  divided  arter}*  ligated.    Only  will  it  be  pi-oper 

*  Surgical  Uinory  of  the  War^  Part  I.  rol,  li.  p.  414. 
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to  lie  the  main  trunk  when  the  source  of  the  bleeding  cannot  be  ascertained. 
This  course  will  be  equally  proper  whether  the  hemorrhage  i»  primary  ur 
(K'condary. 

S-'^'Uffiiry  bleeding  is  of  frequent  occurrence,  and  when  the  ^*ui*^eon  is 
coinitcllc<l  (o  resort  to  li^ture  of  the  carotid  for  its  contnil.  the  tiTminution 
of  tfio  cane  become>*  one  of  ^reut  nnct^rtainiy.  Tliin  will  apiK'tir  iti  a  ileurer 
Ught  when  I  state  that  durin;^  the  late  American  war  the  uurotid  was  tied 
2i>  times  for  injuries  nf  the  neck  alone,  with  22  deaths;  and  wlion  we  add  82 
_oUier  instance)*  in  which  the  same  vessel  was  ligated  for  various  injuries  of 
face  and  ueck,  inakiii|<  a  total  of  131  ctisen,  with  a  mortality  of  97 
iths,  the  operation  is  placed  in  a  still  more  unfavoralile  aspect.  The 
crofttest  success  wan  ul wuyn  obtained  when  the  surgeon  was  successful  in 
nnditi^  the  bninch  involved  and  secured  both  of  llie  divided  extremities, 
Mixlcrn  methods  of  dressinjr  wounds  would  doiibllesr*  give  a  <liffei'ent  result. 

ill  the  extraction  of  halls,  portions  of  elothiiiLC.  or  other  bodies,  the  same 
rttl«e  are  to  lie  observed  as  in  gunshot  wounds  elsewhere.  It  is  even  more 
imprtrtant  to  e.xtract  a  missile  from  this  region,  when  feasible,  than  iu  many 
other  jMirtions  of  the  bodv, 

Sublimated  or  hot-water  dressings  form  the  best  local  application  to  such 
injuries. 

.SKrriM>ARv  (Complications. — Aside  from  hemorrhage,  which  has  been 
treated  of,  the  following  mtiy  be  noticed. 

Injury  to  the  fierves  of  the  neck,  jmi^ilyzing  the  arm.  tongue,  glottis,  and 
other  piirts,  fnim  the  passage  of  balU.  is  quite  common.  A  nerve-cord  may 
be  cut  at  the  time  of  the  injury,  causing  paralysis;  or  iutlamnmtory  thiok- 
ening.  inking  place  fl<ime  time  after,  may  comj)ress  u  norve-trunk  so  as  to 
induce  loss  of  motion  and  severe  pain.  The  couipressiun  of  a  nerve  may 
also  be  due  to  contact  with  a  lodged  ball. 

During  our  late  war  a  ward  in  one  of  the  military  hospitals  in  the  city 
of  Philailclphia  was  sot  apart  for  the  reception  of  such  injuries,  whicli  fur- 
nislie<l  the  material  for  the  valuable  work  publiahed  by  l)rs.  Mitchell,  More- 
houM'.  and  Keen. 

Purulysis  due  to  inflammatory  thickening  is  not  utterly  hopeless.  The 
Abtujqitioii  of  ihe  lymph  may  relieve  the  nerves  from  pressuixv  and  they  may 
Again  become  suitable  condiietors  of  nerve-tbrce,  by  which  the  niu.scular 
jMiwer  of  the  part  to  which  ihev  are  distributed  will  be  more  or  less  com- 
pletely n*guined.  While  time  h:is  much  to  do  with  the  ivmoval  of  these 
phLslir  de]>osits,  the  work  will  be  hastened  by  manipulation,  by  inunction  with 
the  ointment  of  the  iixlide  of  mercury,  and  by  the  internal  use  of  iodide  of 
potZi.*vh.  After  there  is  reason  to  l>elieve  that  the  compressing  cause  has  been 
removed,  electro-gnlvanic  stimulation  in  the  course  of  the  nerves  will  be  pro- 
ductive of  much  good. 

The  fact  that  th4»  moiv  contact  ofa  ball  with  a  nerve  is  sufficient  tosus]>end 
or  destriiy  its  function  has  suggested  the  tiecessity  of  making  diligent  ncaiX'h 
for  such  nussiles  when  lotlged  in  the  neck,  tm  their  removal  would  open  the 
bent  pt^ispect  for  recovery.  Two  very  intei*osting  cases,  one  occurring  in 
(bo  ('Onfede)-ate  and  the  other  in  the  United  States  service^  illustrate  thi^ 
point. 

A  sergeant  Itolonging  to  the  Si.xtieth  Alabama  regiment  was  wounded  on 
the  13lh  of  March,  at  I'elersburg,  by  a  eonoidal  ball,  which  entered  (he  face 
above  the  left  angle  of  the  mouth,  knocking  out  three  teeth,  passinir  Ihrotigh 
the  tongue,  and  lodging  in  the  space  above  the  hyoid  bone.  The  bleed- 
ing, which  was  profnso  at  HrsI,  cimtinueil  for  sovenil  days  Iwfore  the  vessels 
wrri*  Sf'cured.  A  carefid  exploration  failed  to  discover  the  ball.  The  wound 
finnlly  healed,  but  in  the  middle  of  the  following  July,  after  great  interference 
in  hilt  ilegiutition.  hi.s  ttjngue  became  paralyzed,  doubtless  from  the  ball  get- 
ling  into  contact  with  the  hypoglossal  nen'e.  By  the  I5th  of  August  the 
pamivHis  had  disitppeared.  On  the  2(»th  of  Septemlter  severe  pain  set  in.  and 
nn  nb^t'esa  formed  to  the  right  of  the  hyoid  bone.    After  its  cvneuation  he  was 
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relieved  uiiiil  thi-  luirMlo  of  D^'cember,  when  the  neck  l>ecaino  oi^nn  pniriAiL, 
and  the  tlupix^wsor  niust'lcs  of  thi-  Inryiix  wore  found  to  he  piinilyzod.  indi- 
catiiiir  [irt'-^hurc  upon  the  WesocndenT*  noni  bmncli  of  the  h\']30fflosHal  nerv^.*. 
An  oxiiiniiiutioii  ui  this  I'wne  In*  Dr.  Michel^  of  MoniijomorA\*  led  to  rho  dis- 
covery of  the  hull  at  the  lower  puiM  ol"  the  neck,  close  to  thy  liiiehea ;  and 
ilM  extruC'tioii  was  follovvt'ii  hy  a  euinpiete  reeoven'.  The  ball  had  ijradimlly 
truvidlod  the  entire  Icrijcfth  of  the  neek,  reveahng  its  progre«8  by  the  aoaMiaJ 
nerve-sympioms  which  wore  present. 

The  Heeond  case  was  ihat  of  a  private  in  iho  United  States  Shflrpshooters, 
who  WM8  wounfled  at  Chuncellorsville.  May  2,  1S63.  While  in  the  act  of  tiring 
his  piece,  u  <.'(»tn->idul  ball  vuierod  the  letl  hide  of  the  nock,  half  an  inch  above 
and  one  inch  fnvrn  the  sternal  end  of  the  clavicle,  and.  pHHsini;  behind  the 
trachea,  lodj^^ed  under  the  ripht  clavicle,  near  where  Ihe  Bnbriavian  ri(*e&  oni 
of  the  chcHt.  There  was  very  liulc  bleedini^.  but  a  nurnli  sensation  wan  ox- 
peiienced  at  the  eliiow  and  in  the  tingers,  the  latter  boconnnic  flexed.  From 
carrying  the  limb  in  the  Hexed  position,  the  eib(»w-joint  finally  became  per- 
nKinently  tixerl.  but  this  false  anchylosis  was  bi'nkeii  up  under  cLhtrut'orm  and 
the  fnu*  tii'ii  "f  ilie  articulation  restored.  On  the  31st  of  October  following 
the  iiijuty  he  was  returnetl  to  (iuty^aud  on  September  14,  18ti4,  was  dischartreU 
iVoni  service,  thi^  liirdi  still  coniiriuin*;  ])aint'ul  and  very  sensitive  to  cold  iind 
heat.  In  the  fall  of  lHfJ5  he  suddeidy  lost  the  power  of  Hup|>orting  the  head, 
and  eouhi  not  rise  from  IkmI.  the  bead  being  drawn  to  one  side  by  ^ul^culnr 
Bjmsm,  which  lasted  only  for  four  days.  At  the  end  of  December  the  pain  at 
the  point  of  lodgement  began  to  increase,  and  on  the  31st  of  Januaiy.  1876. 
Pn^fessor  N.  S.  Lincoln  cut  down  upon  and  removed  the  ball,  which  was 
found  resting  against  the  subclavian  artery,  with  a  conl  of  the  brachial 
plexus  stretched  over  its  surface.  The  paiieiit  recoveivd  entirely,  the  limb 
becoming  as  hirge  and  as  strong  as  the  other. 

If  the  missile,  houcver.  is  a  liall  alone,  (he  ai«8uniption  is  that  the  wound 
18  ftMcptic.  (ind  that  the  vnlneranng  body,  unless  in  contact  with  some  pal 
which  h  quile  nutvalih\  will  remain  Ijurndessly  in  the  Ki>ot  where  it  lo<1gea, 
Fo  that  unless  the  bull  can  be  readily  reaehed  1  do  not  believe  that  prolonged 
etiorts  ftt  extractitju  should  be  made.  Tnless  such  are  conducto<l  tmder  the 
Btrictest  pliins  of  <'leanlinesH,  Ihe  w(mnd.  which  if  let  akme  would  probably 
have  healed  kindly,  is  converted  into  a  suppurating  sore. 

Aphonia. — Partial  or  complete  bms  of  vou'e  following  gunshot  wounds  of: 
the  neck  is  due  to  damage  sustained  by  (he  larj^nx  or  traclma,  to  inflammft- 
tory  or  cicatricial  changes  about  the  vocal  cords,  and  finally  to  injurv  of  the 
laryngeal  nerves.  Many  cases  from  these  causes  were  reported  both  by 
United  States  and  by  Confederate  surgeons.  In  some  the  disability  waa 
permanent,  in  others  temporary.  The  treatment  consisted  in  combating 
the  inHanunation,  and  where  the  life  of  the  patient  was  endangert»d  by  the 
occurrence  of  apnoea,  a  tracheal  tube  was  inserted. 

Spftsmottic  cough  which  follows  injuries  of  the  vocal  and  respiratory  tube 
may  be  caused  by  ner\*e- pressure.  Of  this  natui^e  was  the  case  of  a  colonel 
in  the  Second  Xew  York  t  'avalry,  who  was  wounded  in  Alabama  on  the  28th 
of  August,  18G4,  by  a  ct)noidal  ball,  which  entered  the  neck  just  alwve  the 
right  etemo-<'lavieular  articulation,  injured  the  sternal  origin  of  the  stemo- 
nmstoid  muscle  and  the  trachea,  and  j>asHcd  out  at  the  upper  point  of  the 
right  shoulder.  He  was  mustered  imi  of  service  Novemoor  8.  1865.  The 
mu(*cular  p4>wer  of  the  arm  was  greatly  enfeebled,  and  when  a  finger  wi 
pressed  over  the  cicatrix,  which  corresponded  to  the  clavicular  origin  of  th** 
8torniM'leid(»-mastoid  muscles,  ctmgh  and  a  spasmodic  contraction  of  the 
laryngeal  and  jtharyngeal  muscles  were  excited.  Lotui  sj»ettking.  or  the 
pressure  of  a  bolus  of  food  passing  through  the  cpsophagus,  would  provoke 
similar  spasms.  At  night  he  frtvjuently  experienced  attacks  of  sevei'O  dysp- 
n<ea  and  constriction  of  the  trachea.  No  amelioration  of  his  symptoms  had 
taken  place  after  the  lapse  of  eight  years,  and  the  inference  was  in  t^vor  of 
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cicatricial  pressure  of  the  recurrent  laryngeal,  rather  than  of  inflammation 
of  its  structure.* 

Necrosis  of  the  cartilages  of  the  larynx  is  not  an  unfrequent  sequel  of  gun- 
shot wounds  of  this  organ ;  and  the  hyoid  bone  may  share  a  similar  fate. 
The  existence  of  sinuses  and  the  use  of  the  probe  will  reveal  such  a  condition. 
The  surgeon  must  wait  until  the  work  of  separation  has  been  well  effected 
by  natural  processes,  when  the  fragments  may  be  pulled  away  by  the 
forceps. 

Torticollis  may  follow  gunshot  wounds  of  the  neck  from  cicatricial  con- 
traction, from  inflammatory  adhesion  of  muscles,  and  from  injury  to  the 
nerves.  Several  instances  are  given  in  the  "  Surgical  History  of  the  War," 
where  there  was  no  reason  to  suppose  that  any  nerve  was  damaged.  This 
does  not  agree  with  the  statement  of  Stromeyer,  who  believes  that  perma- 
nent wry-neck  does  not  follow  gunshot  wounds  of  the  neck  implicating  the 
muscles  alone. 

Pycemia,  according  to  our  army  reports,  was  not  a  common  sequence  of 
neck-injuries. 

Erysipelas  frequently  occurred  after  such  injuries,  but,  independent  of  other 
complications,  was  rarely  fatal. 

*  BargiwI  History  of  the  War,  Part  I.  vol  ii.  p.  407. 
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Wounds  of  the  Chest. 

Cheht  woutkIh  are  divitied  irito  Ihu  non-pcnetrutitnj  and  the  penetratiny.  and 
muy  Ik'  incistMl,  ]miu*turrd,  liiccraled,  conlUHt'd.  ur  giinnh(>t. 

HoQ-penetrating  Wounds. — There  are  two  varieties  of  the  Don-penetrating 
clasH,  VIZ.,  the  tegniiu'iitary  and  the  muHCulo-K'^umontary. 

Tcgumi'/ttartf  wounds  jxwsi^hn  ini  Hpccial  peculiarities.  They  do  not  extend 
deejiiT  than  tho  fascia  which  uovera  tho  imif*(lcs  of  the  thoi-ax,  and  no  vc*- 
bdU  of  nin/LTUitudi'  arc  exposed  to  injury.  The  integument,  except  in  front  nf 
the  Hternuni,  in  ctjUHi'ijuenee  of  the  abundant  cellulo-adipoae  tiH.sue,  is  quite 
extensible,  and  thcretbro  its  woun<is  admit  td'  an  on8y  approximation,  either 
by  adhenivo  ntrips  or  b}-  sutures ;  the  latter  are  to  be  pi-oferred,  as  the  former 
are  liable  to  becomo  dis]daeod  liy  the  moveruonts  of  the  mnseles  which  pa«fl 
from  the  chest  to  the  arm.  The  disturbing  intlucnce  arising  from  the  great 
mobility  of  the  shoulder  renders  it  alnioHt  imperative  for  rapid  repair  that 
the  arm  should  be  seeurod  to  ihe  side  alter  the  dressing  of  even  super^cial 
wounds  in  this  regicm. 

Mmctilo-tfijumnitnry  wounds. — ^Tho  ehief  mnnclefi  which  ovorlie  the  chest 
are  of  two  kitids, — the  extrinnic  and  the  intrinsic.  The  former  consiisit  of  the 
pectorals  in  front,  the  latisHlnius  dorsi,  trapezii.  and  rbomboidei  pi>Rteriorly, 
and  laterally  the  sernUi  and  t^xternal  ol>lifiuo.  These  arc  broad  niusilos.  and, 
with  the  exception  of  those  last  named,  are  intluenced  much  by  the  movo- 
monts  of  the  arm.  Wiien  a  wound  extends  through  the  integument  and 
divides  a  portion  of  one  of  these  nuiMdes  imnsversely,  theiv  will  be  a  marked 
retraction  of  ita  sides,  save  in  Ihe  case  of  the  external  oblique,  which,  fnim 
the  extended  surfhce  of  its  costal  origin,  mlmits  of  a  verj-  slight  separation. 

To  meet  these  peculiarities,  it  will  be  necessary,  in  addition  to  closing  the 
tcgumontary  wound  with  interrupted  sutures,  to  carry  the  arm  in  such  a 
diiX'Cticm  as  will  relax  and  npj>roximate  the  divided  edges  of  the  muscles, 
and  to  so  maintain  tlie  member  by  a  proper  bandage.  I  have  not  found  it 
necessary  U*  adopt  the  practice  of  carrying  the  sutures  through  the  divided 
muscles  except  when  the  wound  includes  the  tendinous  part  of  their  struc- 
ture, when  it  will  be  proi)er  to  do  ho,  as  the  threads  will  retain  their  hold 
for  some  time  before  cutting  out.  If,  however,  a  ditfeivnt  course  is  de- 
termined upon,  thei-e  can  be  no  objection.  The  dressing  should  bo  made  ' 
antiseptically. 

The  reports  from  the  Surgeon-Gonorafs  Office  at  Washington  f\irui&h  11.549 
cases  of  flesh  wounds  of  the  chest  during  our  lato  war.  The  result  was 
ascertained  in  all  save  658.  Of  the  remaining  number,  10,891,  only  113  died, 
or  about  1  per  cent.  Macleod  recoixlB  255  similar  wounds  during  the  Crimean 
War,  with  but  3  deaths. 

The  intrinsic  muscles  overlying  the  chest  aiv  the  intercostals.  placed  be- 
tween the  ribs,  and  consisting  of  two  planes  running  in  opj>o8ite  dirt^ctions. 

Three  planes  of  faseia*  als<5  exist. — one  over  the  external  intercostals.  one 

between  the  internal  intercostal  and  the  pleura  eostalis,  and  one,  quite  thin, 

between  the  twit  inter(^<)slal  nuts<*les.     Wounds  which  extend  into  the  inter- 

oostalfl,  so  long  as  thoy  do  not  penetrate  the  innermost  layer  of  faecite.  are 
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not  «eriou8,  though  the  movements  of  the  ribs  in  respiration  will  interfere 
with  ihtMr  rapid  reparation,  and  the  Iosh  of  intercoetal  rosiHtance  may  poa- 
nibty  admit  of  a  hernia  of  a  jKirtion  of  the  Inn^. 

The  treatment  doe«  not  dift'er  from  that  proper  to  te^unientury  wounds. 
No  Btitehfs  tthould  he  innurtud  into  the  inteivoHtaK  and  \\\m  ehcHt  move- 
mentt)  on  the  atfeoted  sidoHhould  be  limited,  either  by  cncireiing  tlie  thorax 
with  a  bandage  or  by  bn>ad  adhenive  etrip?  carried  fn>ni  the  npino  to  the 
ftiemnrn.  If  the  patient  HutTern  from  oou^h,  opiates  will  bo  ilcinanded. 
Ilvniorrha;^'  in  non-|H?net rating  woundn  iit'  the  chewt  ifl  usually  wli^ht. 
Alon^  the  posterior  boi*der  oi'  the  neapnla,  and  below  iht^  axilla,  ii  will  Honie- 
times  be  neeesnary  to  li^le  a  vu^sel.  A  danj^eront*  hemorrhage  it*  poHHiblo 
lh>ni  either  the  »upra-«eupular,  posterior  i*oapnlar.  or  lon^  thoracic  arlvriew. 

fatal  case  ia  given  by  l)r.  I>eart.  of  the  army,  h-om  a  wound  of  the  former 

these  vessel?*,  the  bloediiif;  occurrinij  on  the  tenth  day  alter  the  injury,  and 
another  Ls  ^ven  by  Dr.  Crosby.  U.S.V'.,  in  which  the  liie  of  the  patient  was 
in  i^orious  jeopardy  from  a  wound  of  the  latter  trunk.*  The  blood,  when 
there  is  not  a  diTOCl  oi>enin^,  may  collect  between  the  muscleH  and  form  an 
exteuHive  extravaAiititin  over  the  side  of  the  chest.  There  arc,  however,  two 
Tulnorable  points  upim  the  chest  where  import4int  vessieU  are  greatly  ex- 
posed. t)ne  IH  inime<iiately  below  the  clavicle,  in  a  Hmall  trian>!;ular  Hpace 
Dotween  the  deltoid  and  pectoml  muscle,  in  which  lie  the  cephalic  vein  and 
the  Acromial  thoracic  arterj'.  The  other  is  situated  between  the  clavicular 
and  sternal  |>«>rtions  of  the  fjreat  pectoral  nuiscles,  at  the  bottom  of  which 
are  «itnated  the  axillary  art<»ry,  vein,  and  plexus  of  nerves.  When  the 
axillar^^  vchscIs  are  divided  in  this  situation,  one  of  two  results  is  inevitable, 
— «udden  death  or  aneurism.  In  the  event  of  such  an  accident,  should  there 
U>  time  for  surgical  interfei*ence,  the  subclavian  should  bo  compressed  upon 
tb«  6rsr  rib,  in  the  supra-clavicular  space,  until  the  wounde<i  vessel  can  bo 
oxposed  beliiw  the  clavicle  and  its  divided  extremities  tie<i. 

Botween  the  two  pianos  of  intercostal  muscles,  neiir  the  lower  bnrder  of  the 
rib«i,  rest  the  intercostal  vessels  and  nerve.  The  position  of  the  artery  is  not 
an  ex|>osed  ono,  ami  it  is  rarely  torn,  except  in  wounds  accompanied  by  a 
comminuted  fracture  of  the  rib.  in  which  event  it  is  liable  to  be  opened  i»y  a 
ttpicuJe  of  the  b»>ne.  Hence  wounds  of  the  intercostal  vessels  are  most  com- 
luonly  the  result  of  shoi-injuries.  and  are  generally  of  n  very  serious  import. 
The  intcrcostttis  are  quite  large  vessels  posteriorly,  and,  coming  directly  from 
»o  targi<  a  trunk  as  the  thttnu-ic  aorta,  will,  if  wounded,  give  rise  to  an  ob. 
Htinatennd  profuse  hemorrhage.  In  a  case  n^ported  in  the  "Surgical  History 
of  the  AVar,'  two  quarts  of  Idood  weiv  found  in  the  cavity  of  the  thorax  ;  and 
of  the  fifteen  cases  recorded  in  the  same  volume,  eleven  pn>ved  fatal,  or  73.3 
per  cent.  Seven  rd'  these  cases  were  treateti  by  compression,  two  of  which 
Dumber  recovered ;  and  eight  by  ligature,  with  two  recoveries.  Of  these  eight 
operatiims.  one  was  fiir  primary  bleeding,  ihj-ee  for  secondary,  and  four  for 
intermediary  hemoiThago. 

When  thi'iv  is  a  comminution  of  the  rib,  the  wound  should  be  enlarge*!, 
the  loofte  fnigmentsof  hone  removed,  and  the  vessel,  if  possible,  exposed  and 
tiod.  If  this  be  not  deemed  advisable,  a  piece  of  carbolizod  gauze  should  be 
fiiaerted  into  theojwning,  and  be  well  packed  by  do.ssilsor  [>ellet3of  the  same 
material.  This  pi-oving  inado<|Uate.  the  rib  may  Iw  encircled  with  a  ligature, 
by  takings  strong.  sharply-fur\-*;d  needle,  with  a  blunt  point  (Fig.  3-IK)  having 
m  it  an  eye  for  the  thivad.  Introducing  a  stn>ng  silk  thnsad,  catgut  ligature, 
or  silver  wire,  through  this  eve.  prohuig  the  wound  a  little  posteriorly,  and, 
dipping  the  point  of  the  needte  under  the  lower  edge  of  the  nb.  follow  closely 
itii  inner  surface,  and,  by  depressing  the  handle  of  the  instrument,  make  the 
point  present,  covei-ed  by  the  integuments,  at  the  upper  margin  of  the  rib. 
An  incision  should  now  be  made  so  as  to  uncover  the  point  of  the  instrument 
and  unable  the  operator  to  remove  the  thread  from  its  eye,  after  which  the 
instnimenl  should  be  withdrawn      The  ends  may  be  disposed  of  by  tying 

•  Surslc&l  lliitorj  of  ihv  Wftr,  Pftrt  I.  rol.  U.  p.  61V. 
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them  together  over  n  roll  of  lint,  or  by  passing  them  through  the  openings 
in  a  bone  button  Hiui  then  secunng  the  knot.  Another  i>lau  ot*  dealing  with 
the  ligature  ailer  thus  eueii-cling  the  rih  is  to  pasa  the  end  which  wtw  removed 


Fto.  848. 
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Aalhor'a  u««aie  (»r  MKurtug  tlw  iDl«roc«ul  ut«f7. 

from  the  eye  of  the  instrument  ihroui^h  un  onlinar)'  good-eixed  needle,  Hiightlyi 
curved  at  \ts  extrenuty.  and,  re-innej'ting  it  at  the  ]mneture  made  at  the  uppep^ 
part  of  the  rib,  carry  it  between  Ibo  iiitegiinientK  and  the  external  surface  of 
the  rib,  bringing  it  out  at  (he  orij^inal  wound.  This,  which  is  quite  eaj^ily  ac- 
complished, constitutes  a  subcutaniMmH  ligation,  without  the  inclusion  of  soft 
parte.  The  unper  punctui-o  8houkl  then  l»e  cloned  with  an  adhesive  strip, 
liignturea  applied  in  this  way  unavoidably  compress  arter)%  vein,  and  nerve. 
The  vessel  mjiy  be  conipreei»ed  in  another  way  by  an  instrument  which  I  have 
had  constructerl  for  this  purpose.  (Fig.  349.)  This  instrument  consistH  of  two 
branches,  the  permanent  one  (a)  having  a  little  mortice  on  its  concave  HuHace, 
into  the  middle  of  which  is  fitted  a  short  piece  of  sea-tangle.  The  other  branch 
of  the  instrunicnt  (b)  is  movable,  and  can  he  nin  down  or  up  on  the  nhank 
(c)  by  turning  the  handle  (rf).  In  applying  this  compressor,  the  fixed  branch 
IB  passed  into  the  wnund  and  over  the  inner  surface  of  the  rih,  after  which 
the  outer  brunch  is  ti*  be  screwed  down  upon  the  outride  of  the  rib,  a  thin  com- 
press being  iuterposud  to  prevent  excoriation  of  the  skin.     The  objoci  of  the 

PlQ.  849. 
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little  piece  of  sea-tangle  set  into  the  gi*<>ove  on  the  inner  branch  of  the  inntru- 
ment  is  that  by  it8  ewelling  it  may  compress  the  vessel  which  lies  tielow  the 
common  level  rtf  the  rib  in  the  ccistal  groove.  Profcseor  Gross  has  suggested 
drilling  a  hole  through  the  rih,  and  passing,  in  this  way,  a  silver  wire  around 
the  vessel.  IVliatever  plan  is  adopted,  care  must  be  taken  not  to  wound 
the  pleura  unnecessarily,  which  can  only  be  avoided  by  keeping  eloae  to  the 
inner  surface  of  the  rib. 

Another  source  uf  hemiuThage  is  from  a  wound  of  the  internal  mam- 
mary artery.  This  vessel — a  branch  of  the  subclavian — passes  through 
the  chest  between  the  pleui-a  and  internal  intercostal  muscles,  ivsting  Ufiou 
the  cartilages  of  the  ribs  parallel  with  the  sternum  and  alx^ut  half  an  inch 
from  itri  margin.  At  the  space  between  the  &ixlh  and  seventh  ribs  ita 
division  reduces  the  size  of  tne  vessel  so  much  that  it  becomes  much  less 
important  than  at  a  higher  point.  The  vessel  is  exposed  to  injury  from  shot 
and  other  wounds  which  take  effect  near  the  borders  of  the  sternum.  The 
accident,  though  quite  rare,  was  recognized  five  or  six  times  during  our  late 
war,*  five  of  the  cases  proving  fatal.  The  operation  adapted  for  lying  the 
vessel  is  that  of  (toyrana.  The  first  throe  or  four  intercostal  spaces  offer  the 
moat  conveuieut  points  of  access  to  the  vessel.     An  incision  is  made  two  or 

*  Surgicai  Uiitorjr  of  the  Wu-,  Part  I.  toL  ii.  p,  &23. 
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tlireo  inchea  io  leiigih  along  tho  mtirgin  of  the  stcruum,  and  the  ekiu,  subeu- 
tanoouHi  tisHue,  utul  gtvut  pectural  niusck*  aro  dividt^l,  exposing  the  aponeu- 
r*»Hifi  of  the  exiermil  intercoHtal.  This  laMt  miintle  is  next  iiuriAiMl  from  one 
rih  to  tho  other ;  ihon,  tho  internal  iniuiX'Orttul  boing  exjiosed,  it  in  ulno  divided, 
tinderneaTh  which,  unless  dirtliirhod  or  (iiftpluucd  by  tho  injury,  will  be  found 
lh4*  arterj'  with  its  ncoompaiiying  veina,  which  can  now  be  encircled  with  a 
lii;u!ur?,  conducted,  by  meaiiHof  an  eyed  probo,  along  the  groove  of  a  director 
passed  undenioath  the  vcbsoI. 

Penetrating  Wounda  of  the  Chest. — There  are  two  divisions  of  penetrating 
Witunds, — ih*A^e  simply  opening  the  cavity  of  the  thorax,  and  those  impli- 
cating some  portion  of  it«  contents. 

The  cavity  of  the  thorax  is  entered  whenever  a  vulncniting  body  penetrates 
tlie  pleura  costalis.  Such  wounds  are  mode  by  dirks,  knives,  sabres,  needles, 
bayonets,  torks.  balls,  and  other  bodies. 

Symptoms — When  it  is  cotisidercd  that  the  lungs  most  accurately  till  up 
the  pleural  sacs,  pressing  against  the  costal  arches  at  all  points,  and  follow- 
ing the  movements  of  the  thoracic  walls,  it  seems  ditticult  to  believe  that 
le  costal  pleura  can  be  peneti*ated  witht>ut  injury  to  the  lungs.  Of  the  pos- 
pbility  of  such  an  occurrence,  however,  there  can  be  no  doubt.     I  have  seen 

number  of  such  ca:*e^  and  tho  experience  of  almost  any  surgeon  will  furnish 

imiJar  examples.    The  entrance  of  air  and  a  traumulie  pleurisy  are  the  con- 

snces  of  such  an  accident.     The  first   may  be  fraught   with  evil.     Tho 

»cid  di-^es  not  ot^en  become  more  thnn  a  local  iuHammation,  ami  usually 

proves  quite  nmnagcablo. 

In  penetrating  wounds  of  the  chest,  how  are  we  to  determine  with  absolute 
ceiiainty  that  the  pleural  cavity  is  opened  without  damage  to  \{»  contents? 
Exce]>t,  perhaps,  in  a  very  extensive  wound  of  the  intercostal  structures,  by 
which  the  cavity  of  the  chest  is  exposed  to  the  eye,  all  surgeons  agree  that 
such  a  diagnosis  is  one  of  great  difficulty,  sim]>ly  because  it  is  well  known 
that  those  signs  which  ordinarily  indicate  a  wound  of  the  lung  may  be  present 
without  the  existence  of  such  injury. 

Trkatment. — ^The  womid  should  be  examined  by  tho  fingers  or  the  probe, 
and  the  surface  of  the  chest  critically  inspected,  with  a  view  to  ascertain  the 
tdireetion  and  l(M*ation  of  the  ball,  if  the  missile  be  of  that  nature,  alwuvs  re- 
lnemlK*ring  the  tendency  '>f  a  bullol  to  be  deflected.  Sometimes  the  ball  will 
be  found  under  tho  skiu.  at  other  timcH  impacted  between  the  ribs,  surmunded 
with  a  portion  of  the  clothing  of  the  paiient,  or  often  hslged  under  the  scapula. 
Wherever  found  to  be  accessible,  it  must  be  extracted,  and  tho  opening  covei*ed 
with  a  curbolized  or  sublimated  compress.  When  the  wound  is  an  incised 
one,  it  should  be  closed  by  sutures  and  a  compress,  with  a  broad  bandage 
carried  around  the  chest  and  secured  sufficiently  tight  to  control  its  move- 
mtoits.  The  quiet  of  the  chest-walls  is  a  very  important  element  in  the 
treatment,  in  view  of  the  tendency  to  the  formation  of  sinuses  after  such 
wounds.  The  diet  should  be  restricted  for  ten  or  twelve  days,  and  opium 
a«lmiuistercd  to  allay  any  cough  which  may  be  present.     The  existence  of 

\\n  in  the  location  of  the  wound,  aggravated  on  taking  a  dee]>  inspiration, 

ind  accompanied  by  an  inci'eas*^  in  the  Temperature  of  the  bo<iy  and  by 

K'Celerated  pulse,  denotes  the  develoj)raent  ot  pleuritis,  which  may  extend 

lo  the  lungs,  giving  rise  to  a  pleunHpneumonia.    If  the  Bym]>toms  are  urgent, 

it  will  be  proper  to  abstract  olood  ;  if  not,  wet  cups  over  the  si<le  of  the  chest 

will  answer.     These  should  bo  followed  by  a  large  warm  flaxseed-meal  or 

lUsh  jM>ultice,  covered  in  with  oiled  silk  or  rubber  eloth,  and  renewed  every 

is  or  eight  hours.     To  allay  irritation,  relieve  pain,  and  maintain  an  active 

condition  of  the  glands  of  the  skiu.  four  or  tive  grains  of  Dover's  powder, 

given  once  every  Inur  or  tive  hours,  will  act  beneticially. 

WoTinds  of  the  Diaphragm. — Tt  is  somewhat  diflScnlt  to  determine  the  exact 
im[Mjrt  of  wounds  ot  the  diaphragm,  as  they  are  rarely  uncomplicated,  the 
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attendant  injury  suHtainod  by  tho  thoracic  and  abdominal  viscera  bein>7  qtiil 
8utticient,  independoiit  of  uny  dianliratjmalif  lesion,  to  cau^e  death.    They  ai 
however,  not  iiivarialily  fatal.    Tlie  constant  movement  to  which  this  niimd 
is  subjected  in  carrying  on  the  work  of  rospiration  prevents,  (generally,  tl 
restoration  or  healing  of  perforation^*  or  inciHions  nia<ie  through  ilBHtructni 
ThiH  fact.  lirHt  stated  by  (rulhrie,  wum  ain|»Iy  cunlirnKHl  by  the  observatioi 
made  durim;  our  late  war,  in  which  one  huiidriwi  and  t  wenty-eix  cuhch  occurr* 
On  thin  accomu  it  in  quite  common  fur  portions  uf  the  abdoniiual  vim-ci 
which  fi-om  their  connectiLms  admit  of  much  movument.  to  jmihs  thronj 
these  abnormal  oju^nings  into  the  chest,  const itutintj  diaphratrmatic  hemil 
In  a  catvti  recordLMJ  by  Dr.  Sarjfeant.  a  portion  of  the  colon  was  altache<l 
the  Hocond  rib.     Death  has  followed  from  slranp^nlntion  of  the  interline 
the  opeuinjL^.     Htmugulation  of  Huch  hernia  would  justify  a  laparotomy. 

Tho  diaphragm  in  tiometimoa  torn  or  rnpiuivd  by  violence  applied  to  t] 
external  walls  of  tho  thorax,  such  as  forcible  cumpression,  or  fallH, — an  effc 
which  is  no  doubt  due  to  the  extraordinary  eifort  made  by  the  muscle 
resist  the  squeezing  of  tho  border  of  the  chest.  In  this  view,  the  nipture 
more  the  result  of  inuBCulur  power  than  of  the  outwai*d  injury*.  The  lo] 
side  of  tho  nuiscle  is  much  more  fn-querUly  ruptured  than  the  right,  a  fad 
which  is  explained  by  the  preponderance  t»f  the  muscular  over  the  tendinoiu 
structure  on  that  side. 

There  are  no  symptoms  characteristic  of  wound  or  rupture  of  the  dia- 
phragm. If  after  an  injuiT.  f*hot  or  othorwi!«e,  involving  the  region  of  thta 
muscle,  there  shoulil  be  alidominal  respiration  with  severe  fiain  beneath  the 
cartilaginous  border  of  ibu  rhesi.  a  lesion  of  the  ili;iphragm  nuiy  l»e  inferred ; 
and  if  arter  a  wound  similarly  located  gurgling  sound;*  and  a  tympanic  reso^ 
nance  are  discovered  in  the  chest,  indicating  tfie  presence  of  some  portion 
the  abdominal  viscera  m  tho  thorax,  such  an  acoident  will  bo  i-endered  at 
moiv  proliable. 

No  treatment  other  than  rest,  local  and  general,  with  anodynes  to  retiei 
pain  when  present,  will  be  ivquired. 

Wounds  of  the  Contents  of  the  Chest  include  those  which  affect  the  orgai 
in  tho  pulmotiary  chambers,  namely,  the  lungs,  and  those  in  the  modiasiinumT 
the  y>ericardium,  heart,  and  great  (dood-vessels. 

Symptoms  of  a  iround  of  the  lungs. — The  lungs  may  sustain  extensive  dama 
by  a  contusion  or  concussion  of  the  thoracic  walls,  producing  laceration 
the  pulmonary  tissue,  without  the  presence  of  an  external  wound.  The  san 
result  may  follow  a  broken  and  displaced  rib.  In  the  "Surgical  History 
the  War"  will  be  found  twcnty-tivo  cases  of  viscenil  ruptuix*.  including  the 
heart  or  its  great  vessels  and  the  lungs,  without  wounds  of  the  thoracic  walls. 
When  these  injuries  r>ccur  in  civil  practice  the  subjects  are  generally  quite 
'young,  the  great  elasticity  of  the  chest-walls  in  this  class  of  patients  being 
favorable  to  such  accidents.  Dr.  Rennet^  Pn»fessor  of  Surgery  in  Triniti 
College.  Dublin,  has  tabulated  thirty  cases  of  these  injuries  in  adults,  wil 
nineteen  deaths  and  cloven  recoveries.  More  commonly,  lung  wounds  orij 
nate  tVom  knives,  sabres,  bayonets,  and  balls.  By  whatever  cause  a  woui 
of  the  lung  is  produced,  there  is  an  immediate  consciousness  on  the  part  of 
the  patient  of  having  received  a  ven'  serious  injurj'.  It  is  followed  by  abirm, 
ti-embling.  pallor,  and  sometimes  collapse.  Among  tho  immediate  efl'ects  will 
be  the  escape  <jf  blood  and  air.*  This  bloml  may  enter  the  air-passages  and 
be  spit  tip  by  the  mouth  (hienioptj-sis).  or  it  may  flow  into  the  cavity  of  tho_ 
chest  (hajmothorax),  and  also  into  the  lung-tissue  by  intiltration.  The  nei 
the  wound  is  to  the  root  of  the  lung,  whei-e  the  vessels  are  large,  the  moi 
profuse  will  be  the  homorrhage  and  the  greater  the  danger.  Should  tf 
opening  in  the  wall  of  the  chest  be  direct  and  sufficiently  patulous,  bit 

*  Tfa«  nir  io  the  ftir-oellt  oontaioi  do  orgaaiimi,  b«ing  free  (Vom  dtut,  and  ooDteqaenilj  tb«  «i 
renltlng  from  ftj  pr«efrQo«  fn  the  ploaral  mo  kn  much  low  duig«rDU»  tbui  thoee  frnieh  folloir  wl 
Air  enton  Ihfl  no  uiroagb  &u  extarDal  wound. 
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may  Itow  externally;  ami  fpora  iho  Haiup  condition  of  the  wall»  a  follapse  of 
the  I'ln^  will  Iki  probabio,  prodiictxi  by  the  air  tV(»m  withoul  and  that  f^-om 
ihe  dania^t'd  orj^n  rushing  into  the  pulmonary  chamber  during  inspinition. 
A  patient  thuH  suddenly  deprived  uf  une-half  of  the  surface  of  aeration  will 
bo  in  imminent  danger  of  doatb. 

The  sigu!*  denotive  of  the  at-eident  arc  a  struggle  for  breath,  gnispiug 
anxiouHly  at  any  object  within  reach,  and  wildly  toKsing  fi-om  i»nc  ]M>si(ion 
to  another.  The  power  of  the  heart  is  diminished,  the  pulso  becoming  very 
feeble;  the  surface  iH  cold,  clammy,  and  bloodlesH;  and  there  is  inability  to 
lie  tor  any  time  on  the  iM)und  side.  The  physical  **ignH  are.  the  absence  of 
the  Ui^ual  i-espiralorj'  Hounds,  pivternatunil  resonance,  and  immobility  of 
the  walls  of  tne  chest,  on  the  atl'ecled  side,  while  on  the  sound  side  both  the 
movements  and  the  pulm<>nar\'  sounds  are  great lyexaggenited.  in  consequence 
of  the  extraonliaary  demands  made  upon  the  uninjured  bing 

Esciipe  of  air. — This  is  another  evidence  of  perfonition  of  the  lung.  When 
ibe  air  ei^eapes  into  the  cavity  of  the  pleural  sac.  it  constitutes  ])neuniothorax. 
A  Atrntum  of  the  atnumpherc  surn)unding  the  lung,  while  it  incivasiw  the 
difficulty  of  respiration  froni  the  re**i?<tance  which  it  otters  to  the  inspiratory 
Jision,  does  not  necessarily  involve  collapse:  indeed,  both  side«  of  the 
*i  may  be  opened  withour  collapse  of  the  lungs,  though  the  occiUTence  of 
**ueh  a  condition  must  be  exceedmgly  rare. 

8honlti  the  opening  be  sufficiently  large,  the  Fio  800. 

ttir  may  l>e  heani  passing  in  and  out  of  the 
chot  during  expiration  and  inspiration. 


Fromotopna'a. — Airexpelled  from  the  wound 
i[*»o 


!o  cr 


^ 
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intermixes!  with  b[*»od  and  mucus,  pre- 

iting  a  frothy  or  foam-liUe  ajijteMntnce,  is  a 
■^ry  significant  sign  of  a  wounded  lung;  and 
the  tMime  is  true  if  a  bloody  and  frothy  mucus 
i*  expectorated.  The  air  may  escape  into 
the  interlobular  tissue  or  beneath  the  pleura 
pulmonalirt.  constituting  pulmonary  emphy- 
sema \  or.  instead  of  passing  out  of  the  wound, 
it  may  be  disseminated  through  the  cellular 
tiMHue  of  the  Hide,  giving  rise  to  exienial  tho- 
raeic  emphvHema.  indic^Ued  by  the  erackling 
sound  experionciHl  when  pressure  with  the 
fingers  is  made  upon  the  integument.  This 
eniph^-scuia  may  extend  over  the  entire  side, 
or  even  over  the  whole  body.  (Fig.  350.) 
The  facility  with  which  air  may  be  <iiflused 
through  the  open  spaces  in  the  subcutaneous 
connective  tissue  i^  Kometirnes  taken  advan- 
tege  of  by  pmfeeaional  beggai-s,  who,  in  order 
to  excite  popular  commiseration,  make  a  punc- 
ture tlirough  the  skin  (»f  a  child,  and,  inserting  the  fine  nozzle  of  a  Hyringef 
inftate  the  integument. 

It  must  be  observed,  however,  that  all  of  the  enumerated  signs  may  be 
present  wiihoul  a  wound  of  the  lung, — a  Ikct  whioh  renders  the  diftgnosis 
one  of  considerable  uncertainty. 

Hjemoptysis  may  follow  a  concussion  of  the  chesl  and  also  a  non-pene- 
trating wound  tif  the  same;  and  it  is  {K>s8ible  to  mistake  the  sourct.i  of  Auch 
bomorrhage.  I  recall  a  case  in  which  it  was  suppoeed  to  have  come  from  a 
loAion  of  tho  lungs,  when  on  a  closer  scrutiny  it  was  found  to  proceed  from  a 
large  syithilitic  ulcer  in  the  fauces.  If,  however,  the  blood  be  intermingled 
with  ft  frothy  mucus,  the  evidence  i«  in  t'avor  of  a  lung- penetration. 

Hmpbysenm  and  pneumothorax  are  also  possible  without  any  implication 
of  the  lung.  The  air  may  bo  drawn  into  the  chest  through  the  external 
uponing  ituring  inspiration,  and,  in  consequence  of  the  non-corret?pondeuce  of 


EmphyHBin  uf  tbv  t»iiUr«  mrfttw  otibv  body. 
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the  opening  in  the  integument  with  that  through  the  intercofltal  spac«, 
Ir  not  expollod  in  the  iicl  of  oxniriition.  but  Ihscoiuch  ditluHod  thi*uui;h  tF 
cellular  tiK8ue  exterior  to  the  walls  of  tho  tlioi*ax,  giving  ritto  to  einphysfui 
That  this  is  not  a  einnmoii  HtMjm'iuo  of  ncnotrating  woumJs  will  appear  tVoi 
the  Htati*niunt   niudr  in   iho  Sunrical   History  "t*  <>ur  lute  war.*  that  in  8]^ 
canes  it  was  oh>*ej"vi.Ml  unly  thirly-t;i^l»t  times.     Air  may  also  collect  in  t] 
pleural  cavity.  iWnniiii;  piieiiniotliorax.     The  (iiml  dispor*al  of  the  uir  in  ei 
phyw*?n»a  or  pncunitttlmrux  has  boen  the  subject  of  much  conjecture.     There 
can  be  little  duubt  thai,  mixed  with  tlie  fluids  with  which  it  in  8un*«jundei 
it  hefrimes  absorbed.      It  ia  diftictdl   lu   iniugiue  atiy  other  solution  of  ll 
problem,  when  we  see  an  enormous  tympany*  of  the  inieslineei  disappear  in 
few  hours  without  exnulsiim  through  either  outlet  of  the  alimentarv  canal. 

Pain  and  cough. — Tue  pain  is  UHually  burning  in  character,  and  tLe  cou( 
a  8up])resfted  and  w(»rrying  oue. 

There  are  other  diagnostic  signs,  which  are  equally  equivocal  with  th< 
already  named,  such  as  the  size  of  the  wound  an<i  it«  comparison  witli  t 
dimensions  of  the  vnlueratiiig  blade,  and  the  relative  position  and  posti 
of  the  assiinllef  and  assaulted.     While  it  \a  (pnte  ]irojK'r  to  take  thi'rte  ini 
the  cousideratiou  of  obs-cure  easos,  tlu-y  must  not  be  invested  with  too  niui 
importance.     A  wound  t-tiual  tf>  or  much  greater  timn  the  widest  part  of 
knife-blade  is  of>en  inHic-te^l  with  a  tritling  depth  of  penetration.     A  nahi 
or  sword  wound  may  ]*ass  sevenil  inches  tietween  the  sot^  parl^  an<i  the  ril 
without  openini^  the  cavity  of  the  chest  ;  and  balls  often  I'ollow  a  eircuitoi 
n>ute,  ftoth  wiihrmt  and  within  lUf  chest,  without  iiiipliciUing  the  lungt*. 

The  Murgeon  may  be  indurcd  to  try  certain  tests,  which  1  nieniiou  only  to 
condemn,  as  being  not  only  hwzardous.  but  also  unreliable.  The  first  is  to 
instruct  the  patient  to  endeavor  to  ftM'ce  air  through  the  external  wound  by 
1-aking  in  a  full  inspiration,  and  tlien.  holding  the  breath  in  order  to  close  the 
rima  glottidis,  to  make  an  attempt  at  exfuration.  while  a  tA|>er  is  held  at  the 
orifice  of  the  wound  (tliL'  sidts  of  whieh  aw  sepanUed),  under  the  supportition 
that  if  the  lung  be  wounded  the  air  will  be  driven  out  and  disturb  the 
flame.  The  pot*sibilily  that  the  expelled  ail"  haf?  entered  tlirough  the  wcanH 
or  that  a  clot  or  a  transudation  of  lynipb  with  infliunmator}'  swelling  ml  _ 
prevent  the  escape  (d'  air,  even  when  a  lung  is  wounded,  is  a  sufficiently" 
cogent  reascm  for  objection  ;  but  there  is  anolher  of  much  more  weight, — i.£, 
that  the  experinjcnt  is  not  unattended  with  danger,  as  it  maj' dislodge  a  d 
break  up  adhesions  of  the  lungs,  and  oUierwise  disturb  tho  work  of  repi 
upon  which  the  life  of  the  patient  nuiy  be  suspended. 

Tho  same  objections  apply  with  equal  i!"  not  givater  force  to  that  ineddle- 
Bome  surgen,'"  which  dares  to  introduce  a  probe  or  a  finger  through  the  o[>eti- 
ing  in  the  walls  of  the  chest.  The  tbllowing  case  will  sen'e  as  an  instance  of 
the  evil  etfecls  of  Buch  interference.  A  private,  belonging  to  the  111th  Xew 
York  Volunteers,  was  wounded.  .April  2,  lS(i5,  at  Petersburg,  by  a  conoidal 
ball,  which  entered  the  left  side,  near  the  spine,  between  tlio  eighth  and  ninth 
ribs,  and  lotlged  in  the  thorax.  He  was  sent  to  a  field-howpital  at  City  Point. 
He  had  lu-tnorrhage  and  hjetnoptysis,  and  was  greatly  depressed.  He  rallied, 
however,  from  the  shock,  and  wan  sent  to  the  Armory  Hospital,  Washingtoi 
on  April  5.  where  he  died  April  (1,  fnmi  the  dis]>lacement  of  a  riot  during 
examination  of  the  wound.f 

Lumbar  eixhymoMa  has  been  noticed  in  chest  wounds,  hut  is  ao  rare  that  il 
value  as  a  diagnostic  sign  will  be  seldom  appreciated. 

Seeing,  then,  that  there  are  no  signs  whicli  dei-lare  with  absolute  eortainl 
the  existence  of  a  lung  wound,  and,  moreover,  since  it  is  not  essential  to  t| 
management  of  a  case  that  such  knowledge  should  be  attained,  the  surj 
will  wisely  refniin  fnmi  pressing  his  inquiries  into  the  region  of  danger. 

Complications. — These  are  immediate  and  remote,  or  primary  and 
ondary. 

The  immediate  or  primary  eomplicalionfl  result  fVom  tho  presence  of  a 

*  SoTflOftl  Hiftor;  of  ibo  War,  P&rt  I.  vol.  IL  p.  013.  f  Il>t<l->  P*  ^3. 
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;n  hody  in  ihe  cavity  of  the  chest  or  in  the  lung,  such  as  a  ball,  shot,  wadding, 
or  iMirliansuf  tlie  clothing  ;  air  in  the  ploural  j«ac, — ]>neunK»lhi>rwx;  air  in  the 
Ctmiilur  tis^^no  on  the  outHidc  nt*  the  chest  and  in  the  inli'riohidar  tisHnooftho 
Inng. — cmphysftna ;  blood  in  the  plennil  sat', — hivmothorax  ;  blo(Ki  in  the  tissue 
of  the  lung, — tniuniatic  iiiilmonary  apoplexy  ;  and,  lanlly,  hernia  ot*  the  lung. 

The  remote  or  f*eco»aary  fomplicaiionH  are  the  result  of  inrtatuniatory 
changes,  and  are — an  accumulation  of  serum  or  pus  in  the  cavity  of  the  pleura, 
constituting  hydrothonix  and  ]»3'othoi*ax ;  pleuritis.  gluing  the  pulmonary'', 
ctwtal.  and  diaphragmatic  pleura^  together  ;  ]>neumonia,  fistula,  and  hernia  of 
the  lung,  or  pneumocele.  The  la^t  is  occasionally  a  primaiy  complication,  aa 
has  already  been  stated. 

I*a«MjNosi8. — The  gravity  of  woundB  involving  those  portions  of  the  chest 
whirh  a<^comm(idate  the  organn  of  i*eHi)iration  niUHt  be  determined  by  their 
d«'pth.  When  the  wound  docs  not  penetrate  tlic  thoracic  parietes,  a  favorable 
termination  rnay  be  expected.  Even  iu  gunj^hot  Hesh  wounds.  whei"o  there  is 
oAen  the  aitditional  element  of  visceral  concussion,  the  mortality  is  very  low. 

When  the  chest  has  been  subjected  to  severe  contusion  ur  conctission,  such  aa 
is  caused  by  railroad  accidents,  by  the  falling  of  walls  or  the  timbers  of  houses, 
by  spent  cannon-balls,  or  l)y  fragments  of  shells,  the  prognosis  should  be  given 
with  great  resen'c,  as  exlonsive  damage  is  fi-equently  iidlicted  upon  the  in- 
ternal organs  without  any  very  marked  injury  being  visible  upon  iiic  surface. 

In  penetrating  an<l  perforating  wounds  the  danger  to  life  is  very  givat. 
The  testimony  of  all  military'  surgeons  concurs  on  this  point.  Balls,  pieces 
of  clothing,  and  other  materials,  may  remain  quiescent  tor  some  time  in  the 
cavity  of  the  chest ;  or  they  may  find"  their  way  by  ulceration  into  a  bronchial 
itibe  and  be  coughed  up.  r»r  into  the  oesophagus  or  even  the  intestine,  and 
find  their  way  safely  out  of  the  body,  the  patient  making  a  good  recovery; 
but  these  are  the  exceptional  cn.ses.  Ofiener  the  patient  is  worn  out  by 
protracted  suppunition  and  the  c<msequeni  irritative  fever.  By  some,  these 
mjurie«>  of  the  conlont-s  of  the  chest  are  supposed  to  develop  phthisis  ptd- 
monalis.  llennen*  mentions  one  case  of  this  kind.  Other  writersf  have 
funushed  instances  in  which  it  is  asserle*!  that  tuberculosis  of  the  lungs  was 
cured  by  wounds  of  the  pulmonary  organs.     The  evidence  ottered  in  either 

lae.  h*»wevor,  will  not  bear  even  a  lenient  criticism. 

Id  the  late  American  war  the  result  was  ascertained  in  8404  cases  of  this 
cl&ss  of  chest  wounds,  t'uniishing  a  death-rate  of  li2.5 ;  and  when  this  is 
placed  in  comparison  with  the  reports  of  others,  the  result  is  found  to  vary 
but  little.  This  is  well  exhibitetl  in  the  following  table  of  chest  wounds, 
collated  by  Dr.  OtisJ  from  ditferent  writers. 


Action. 


N«ir  Zwimnd  (Stout) ».»^ 

Frvnch  in  the  Criae*  (Cbenu) 

Brititih  in  tin'  Crimas  (Hatthew) 

Fr«n(?b  in  \\u\y  (Chena) - 

AqttriAni  ami  li&liiini<  (Deinmo) 

UAUuverUiu  ID  Schtenwig-Iiolitnin  (8trotn«jrer). 

Pructinii*  in  Danish  War,  1SB4  (L«ffl«r) 

D»nr*  ID  Ditnidh  Wur,  |S6l  (Lcefflor) 

Pni*si*i(t  in  Sii  Weekj*"  Wur  (Mnai) -....,„., 

FruttfikM*  ftt  Langtrnnnlt*  (Struiuofor) „, 

Pntaian*  at  Ltiadeiihut  iBruful) 

OavMan*  in  Pranco-Pruuian  War  (Billroth] 

OtFW»n«  near  Meti  (Fiiobvr) 

ItaoMb ftt Saiaa  (AtaeCormao) .«• 

Tetsl „ „ «... — » „ 


Woonda. 


IflO* 


XH*d. 


1049 


MMrtaMty. 


a5j 


*  Heiinvn*!  Principlei  of  Military  Burger;,  p. 
t  Larrej's  M6nioiroa.  torn.  ill.  p.  376. 


391. 
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Whon  tho  riba  aro  broken  by  tho  penetrating  iniBsile,  extensive  laceratit 
of  the  luuijH  may  follow.    It  bus  bewi*  observed  i>y  Dr.  Brinton  that  Iracliin 
al  tho  jjoint  or«nlrHm*e  arc  miurli   more  serious  than   tho^e  ni   ihe   jn»ii 
of  exit, — that  is.  whon  a  luill  <tn  ciitcHujLr  ihe  chest  strikes  a  rib.  cam-ini 
before  it  fragnieiils  ami  Hpituhe  of  the  l>n)keii  bone,  the  injury  ih  usually 
fatal,  whorous  whi-ri    it   enters    through    an    inter<;o.slal   npace   and    breal 
the  rib  in  pussinjLT  oul.   the  dantror  if*   miiterially  loHsenetl.      Thiy   may 
anserted  of  all  penetrating  woinuls  of  the  ehesl.     The  danj^er  is  enhano 
by  the   addition  of  a  fracture  ot'   ihe    clavicle  and  (tf  iho   ne^tpula.      Th< 
laceration  prudueed   by  bull^t,  fni^iiients  of  eholU,  and  portions  of  clothing 
renders  nueh  wounds  more  fatal  than  thoHo  made  by  incision  or  puncture, 
on  account  of  the  Hloughln^  and  Huppuration  which  follow  the  former.    The 
less  the  penetration  and  the  nuire  remote  frora  the  root  of  the  lun^.  the 
greater  is  the  ]>rospect  of  recovery,  in  consequence  of  the  diminished  risk  of 
profuse  heniorrhii^e. 

When  tiio  foroi<^n  body  ri»main8  in  the  cheat,  the  prognosis  becH)mefl  leae 
favorable,  though  should  it  become  encysted  the  danger  mav  be  delay*  ~ 
to  u  distant  day.  Judging  from  my  own  obsei'vatitm,  and  {nm\  case^ 
reported  recoveries  in  which  the  certainty  (d'  the  lesion  was  ol^en  obscure, 
I  cannot  resist  the  conclusion  that  the  mortality  is  much  greater  iu  wounds 
of  rlie  liin<^s  than  writers  gcruM-ally  represent.  The  chances  of  recovery  are 
greatly  enhanced  if  the  j)atient  sun-ive8  five  or  six  days  without  sloughing 
symptoms. 

I  am  not  aware  that  there  are  any  cases  of  permanent  recovery  after 
gunshot  wound  of  both  lun^s. 

Treatment. — The  tpeatraeni  in  penetrating  wounds  of  the  chest  is  loci 
and  conHtitutional. 

The  Iwal  treatment  includes  a  car^ftd  inspection  of  the  wound  and 
removal  of  any  foreign  body  which  can  be  discovered.     How  far  such  cxai 
inaiion  is  to  be  carried  must  be  determined  by  the  juilgtneiit  of  the  surgeoi 
If  there  ha^  been  much  heiiiorrliage  before  the  patient  is  seen,  and  clots  ai 
discovered  in  the  o|jui»in^.  it  will  be  wise  not  to  disturb  them  for  the  prt*»enl. 
as  their  displacement  will  probably  provoke  a  renewal  of  the  bleeding;  but 
where  such  a  condition  dix's  n(>t  exist,  it  is  allowable  to  use  both  the  !ing< 
and  the  pifd>e  to  determine  if  any  foreign  matters  aiv  accessible.  Beyond  estal 
lifthing  this  |>oint,  further  explorations  an*  pernicious.     When  the  opening 
made  by  a  ball,  a  carbidized  or  sublimated  gauze  dressing  should  be  apy)hed,' 
and  confined  by  a  carbidized  iN)lIer.  a  T-bandage  of  the  chest,  or  bmad  ad- 
hesive strips ;  if  the  opening  is  a  punctured  or  an  incised  one,  it  should 
closed  with  sutured. 

When  bhwvl  and  air  escape  very  fVeely,  the  question  arises,  Is  it  proper 
seal  up  the  wound,  or  not?  This  is  best  determined  by  the  circumstanot'S 
the  case.  1  have  had  occasion  to  adopt  both  plans  with  success.  To  attempt 
what  is  called  "  hermetically  sealing"  every  case  of  penetrating  and  |H*r- 
foratintr  wounds  is  simply  iinphilosophical.  'fhe  absui*dity  of  such  a  practice 
has  been  very  thoroughly  shown  by  the  masterly  analysis  of  Dr.  Otis,  of  the 
United  Stales  Army. 

When  a  moderate  amount  of  hloiMl  and  air  escapes  through  a  chest  wound, 
the  opening  should  be  drawn  together  by  sutures  and  adhesive  plasters.  If 
the  tlow  is  nnifuse.  the  wound  should  be  allowed  to  remain  open,  as  otherwise 
there  will  tolhtw  h»moth(»rax  and  pneumothorax,  with  attendant  distr-vss  iu 
the  breathing.  If  under  any  circumstance  severe  dyspofea  should  follow  the 
chjsure  of  the  wound,  it  should  be  opened.  In  order  to  favor  the  evacuation 
of  the  hhH>d,  the  patient  should  be  laid  on  the  sffected  si<le,  so  as  to  make  t! 
wound  de]K!ndent.  Much  comfort  will  be  realized  by  giving  to  the  chest 
proper  support,  leaving  the  opening  unclo.sed,  but  covered  with  sublimati 
or  carboIate<l  gauze  and  absoroent  cotton.  The  support  can  be  made  either 
by  the  many-lailed  bandage  or  by  adhesive  plasters  passing  from  the  s])ine 
to  the  Bterrjum,  as  is  done  in  the  dressing  of  a  broken  rib.     The  latter  mode 
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i«  Co  be  preferred,  aa  the  plastiim,  bein^  confined  to  Iho  affeotod  «ido,  leavo 
the  other  tim;tnhuri-usH<'d  i'or  the  work  of  rer(pinil.ion.  When  the  ribs  are 
if>mminutcd.  Ioohc  fmirinonts  are  to  be  eaiiliously  picked  awiiy,  iu  onier  that 
no  additional  injury  may  be  done  to  ihe  pleum  or  the  luui<^. 

The  oon.siiltilional  ireaimeni  ooiiHiHl**  in  contining  the  patient  rigidly  to  tho 
mcmnbeul  position.  He  nhould  mtt  be  allowed  to  rise  either  to  urinate  or  to 
def'wTate.  Cmigh  will  be  bent  relieved  by  Dtiver'n  powder.  The  Ixjwela  must 
be  regulated  with  laxativei*.  when  necessary;  ana  the  diet  must  consist  of 
Datriiiims  but  unsliniulaliuir  food,  Hucb  as  iced  milk,  and  chicken  or  beef 
hmth.  The  deprei»«ed  or  collapsed  slate  which  so  frequently  attends  w<mnds 
of  the  lung,  unless  extreme,  is  of  vastly  more  itn|x»i-lauco  to  the  patient  than 
ftil  the  remedial  resources  of  the  surgeon,  as  it  conduces  to  a  tmtuml  ha'nio- 
stasis.  When  reaction  set«  in.  it  must  be  WHtchod  with  the  utmost  vigilance. 
The  small  clots  which  have  obstructed  the  divided  vessels  must,  if  possible, 
not  be  Hislislged  ;  and  whenever  the  heart  begins  to  beat  with  a  Wivw  which 
impels  tho  blood  too  foiTibly  against  these  little  blockades,  it  must  be  weak- 
eneil  by  a  depressiinl.  the  best  being  either  veratriu  or  acoiuLe. 

Im.mkimate  Comi'lications.  Hemorrhofje. — This  is  among  the  most  common 
|to^^Il  a*  the  gravest  of  the  complications  of  penetniting  chest  w<uinds.  It 
Hcurrcd  in  :Ub  out  of  fi7I5  eases  during  the  laie  .American  war,  KIT  proving 
fatiil,*  When  the  hemorrhage  is  profuse,  ami  comes  \\\*\n  the  wound  or  tho 
mouth,  or  from  both,  the  chest  should  bi^  surrounded  with  ice-bags,  und  full 
do»c8  of  fluid  extract  of  ergot  administered  every  balf-h<mr.  The  wound 
must  Ix'  allowed  to  remain  open,  and  the  patient  be  placed  in  a  p<^«*itiou 
to  admit  of  the  i'v\}ii  escape  of  the  blood, — tliat  is,  on  the  woundtMl  side. 
If  the  hu'moptysis  does  not  diminish,  and  the  strength  •>f  the  patient  bejjins 
l«  fail,  tile  wound  must  be  closed,  the  external  refrigenmt  applications  con- 
tinued, :uitl  heat  applied  to  the  extremities.  Should  the  pulse,  color,  and 
(«m[H*ralure  improve,  there  is  encouragement  to  iwrsevere  in  this  comxe  ;  but 
if  the  pallor  and  dyspini^a  increase,  and  the  pulse  becomes  more  feeble,  it  \» 
apparent  that  the  blond  is  flowing  into  the  chest  and  compressing  the  lung, 
consctiuently  the  wound  should  be  immediately  opened,  and  the  patient 
turned  on  the  injured  side,  to  favor  the  e^ea|)e  of  the  bl(x>d.  But  suppose, 
DotwithHianding  this  be  done,  that  the  hemorrhage  contimies  with  unabated 
violence:  whall  the  wound  be  again  closed,  in  the  hope  of  stopping  the  How 
by  imparting  pressure  to  the  bleeding  lung  and  thereby  favoring  coagulation, 
even  at  the  risk  of  being  compelled  to  open  it  again?  Such  und(»ubiedly 
would  be  the  i»roi)er  course  to  adopt.  In  addition  to  this  measure,  the 
surgeon  should,  besides  keeping  the  external  appliaiiion  of  cold  to  tho  chest, 
administer  one-dnichn)  <li>seft  of  the  wine  of  ergot,  with  a  few  drops  of  hiiid- 
anuin,  evei^  twenty-tive  minutes,  until  eight  or  ten  doses  have  been  taken, 
when  the  reme<ly  should  bo  diHconliniied,  or  exhibited  at  ionger  intenals. 
Id  emergencies  like  the  above,  it  was  the  practice  among  military  surgi-ons, 
even  as  late  an  the  t'rimean  War.  to  i»pen  a  vein  in  the  arm.  and  by  \'r\}ii 
veneaeotion  inrluce,  as  rapidly  as  possible,  a  state  approaching  to  Rynco|>o^ 
in  imler  t<i  control  the  bleeding.  This  practice,  employed  without  discrim- 
inatiou.  iloubtlens  has  deHir4>vod  many  lives,  and  that  it  is  both  unnccessiiry 
and  dangei'*3U4  has  been  well  shown  by  the  experience  of  I>r  Frazer. — the 
tirst  to  expose  this  error, — as  well  as  by  that  of  our  own  surgeons  during  the 
late*  war.  In  a  case,  however,  where  the  ha-moptysis  is  flo  prot^ise  as  to 
threaten  to  desti-oy  the  life  t>f  the  patient  in  a  vei-y  short  time,  i^r  where 
tbero  is  reason  tit  believe  that  bl(K)d  is  infiltrating  tho  lung-tissue.  1  concur 
in  the  propriety  of  venesection,  as  I  have  seen  the  most  convincing  pri>iifa 
of  its  efficacy;  but,  except  in  such  a  despenite  stniit.  where  the  object  is  to 
gain  a  little  lime  f(»r  the  action  of  remedies,  bleeiling  fnmi  tho  arm  should  bo 
diftcouraged.  Antimony  has  beoji  recommended,  in  virtue  of  ite  depressing 
influence  upon  the  heart;  but  the  prostration  which  sometimes  IoIIowa  its 
tiBO  renders  it  a  dangemus  agent  ami  one  entirely  unsuited  to  such  castw. 

*  BargieaJ  Hiitorj  of  the  War,  Fart  I,  vol.  ii.  p,  412. 
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The  fact  that  wo  have  in  veiiitruni  virido  and  ergot  reinedion  eajtublc  of 
loswriini:  tin*  ]M)\viM-  <il'  the  liear!  luid  of  cnntm(.-iin^  iht?  calibre  of  vcwseln 
without  pioiiufiii-j^  HJcUrieMH.  and  that  tliese  nMuedion  can  be  niiuia^^  with  ^o 
much  Cfi'tainty,  ivndciN  both  fhe  kincei  and  aniiruony  unniHM'hsary.  oxcopt 
iu  the  cxlrenio  caneM  mentioned.  If^  by  the  means  ali'eady  enumerated,  the 
hemorrlia^e  is  hrou^^ht  uiidur  contrid,  and  the  jmtieut  Hurvivch  tive  or  flix 
days,  thoix*  in  ground  to  hope  that  recovery  will  follow,  though  the  bleeding 
be  ivnewed,  as  it  HonietimeH  is,  even  after  the  lapse  of  thive  or  four  weeks. 
Tlic  word  ri>covor\'  shonhl  bo  used  in  a  ijuarded  Honso.  Il  may  he  complete 
and  pennanetit  as  applic-d  to  the  immediaie  f*ymptoniH.  ihoujirh  often  the 
iiijucv  lays  the  fouiirlaiioii  lor  Hubwequent  dibteaue,  which  will  terminate 
laliiliy. 

H(fntf>fhonrx. — AVhen  the  blood,  inntead  of  encnpiiig,  accumulrtteH  in  the 
cavity  of  the  thorax,  it  conslilulcM  what  is  called  lucnuuhorax.  It' the  quan- 
tity of  the  tluifl  is  ^reat,  the  lun^  will  Iw  cotnpreHsed.  piwenting  itn  ex- 
panHinn.  mul  ^tvin^  rise  todyKpmeu.  This  condition  may  be  wUBpecled  when 
tlie  jmlwe  becomes  feeble,  t)ie  skin  rou!  and  muinJ.  and  the  cotiiitenanoe  pale, 
and  \\'\wu  nauf*ea,  roHtlessness.  and  diniiniHlied  respiratory  chest  tnovenjcnt  are 
present.  The  physical  are  more  (kM-iHive  than  the  nilional  si/rnw.  There  will 
be  dulnesti  on  percuHsiijn.  most  marked  at  ihi.-  depemleni  jMU'tion  of  the  chest, 
with  tt  corresponding  al)f*euce  of  the  respii*atorv  rnurrmn*.  Should  the  pleunil 
sac  become  tilled  with  bh>od,  the  pcrcussicmH  will  be  dull  nr  flat  over  the 
entire  side,  the  intert;os(al  spaces  will  be  bulged  out.  and  all  BOundB,  whether 
roHpiratoiy  or  vocal,  will  be  ontii-ely  destroyed.  Lumbar  ecchymosis  will 
eometimes  exist,  though  thei-o  is  such  a  want  of  uniformity  in  this  |>articular 
si^n  tliat  its  absence  will  have  little  weight  in  our  d)Hu;iiOHis.  The  lumbar 
discolonition  is  produced  by  a  slow  leakage  of  blood  between  the  muscular 
fasciculi  of"  the  diaphragm  and  I  hose  (»f  the  quadrat  ns  liimborum,  the  liquid  ex- 
tending around  to  (he  inner  margin  of  the  erector  spime  muscles  and  diffusing 
itself  through  the  cellular  ti.ssue  over  the  loins.  For  the  existence  of  such 
an  extnivasation  it  is  necesnary  that  the  hlood  Kbonld  iind  its  way  beneuih 
the  ivrtected  pleura,  iind  this  can  take  jdace  only  through  the  opening  made 
by  the  vulnerating  biMiv;  whence  its  infiequency. 

The  prognosis  must  te  formed  by  the  extent  and  persistence  of  the  bleed- 
ing. \\  hen  the  quantity  of  blood  is  not  great,  as  indicated  by  the  percussion 
and  auscultatory  Hounds ;  wheti  the  pulse  increaseis  in  force  and  diminishes 
in  frequency,  the  color  returning  to  the  face  and  lips ;  when  the  patient  be- 
comes composed,  and  the  breathing  less  embarrassed,  a  I'easonable  hope  of 
recovery  may  be  entertained. 

TbeaTwknt. — The  treatment  consists  in  closing  the  wound,  110  already 
deHcribe^i.  in  the  hope  that  the  flow  may  be  arrested  by  the  pressure  of  & 
coagidum.  Shoidd  the  difliculty  of  bri'athing.  and  the  otuer  signs  of  hemor- 
rhage, increase,  the  wotmd  must  be  opened,  and  the  patient  be  placed,  as  tar 
as  possible,  in  such  a  position  as  will  make  the  opening  dependent,  in  order  to 
favor  the  escape  of  tlie  bUxMi.  Should  the  fluid  have  become  clotted,  it  may 
be  found  impossible  to  dislodge  it  tbrdugh  ihe  original  openiue:,  and  other 
measures  should  be  adopted  to  accomplish  tht^  desired  object.  In  sttme  in- 
stances the  opening  has  been  enlarge<!.  If  there  is  sufficient  reason  to  l»e- 
lieve  that  by  increasing  this  outlet  the  blood  will  escape,  then  let  il  be  done; 
and  this  conclusion  may  be  reached  if  the  clots  are  found  pressing  into  the 
wound  and  there  becoming  fastened.  When  such  an  operation  is  not  deemed 
proper,  it  will  be  better  to  dose  up  the  wound,  and  to  aspirate  the  chest 
through  a  lower  intercostal  space  with  a  large-sized  trocar,  so  that  the 
coagula  may  pass  through.  In  any  case  where  there  is  a  considerable  aceu- 
mnlation  of  blood  in  tho  pleura!  mic,  aspiration  should  be  resorted  to  as  soon 
as  pnictieable, — that  is.  in  five  or  six  days,  when  it  is  reasonable  to  infer 
that  the  wounded  vessels  have  Ix^eu  securely  occluded.  If  this  be  neglected, 
the  patient  will  be  subjected  to  the  additional  risks  of  suppuration  and 
septic  poisoning. 


nERNIA    OF  THE  LUSO,  OR  PHEtmOCELB. 


415 


jyv<CTW. — TIk*  oxlmvasation  of  air  ihrouffh   the  fellular  tissue  exle- 

the  cuvity  of  tho  choyl,  which  may  t'e  known  by  tho  crat'kliujt^  Hound 

U|M)n  i>rc!»Kure  hy  the  Hn^ors.  is  not  a  serious  complication.     It  in  a 

imtnon  sccuKTice  of  ii  broken  rib.  whore  the  Uiu^  has  been  Hcmtched ; 

lave  never  found  that  it  KcriouHly  complicated  the  favorable  pro^rross 

ji"*e,  though  -Mr   Erichscn  slates  that  in  :i  casio  of  this  kind  ho  has  seen 

iliitn  ftillow.  bathing  the  broken  ril»8  in  pus.     When  there  exists  an 

mnl  vvouihI.  and   ihe  air  reaches  the  HiihcutaneouH  tissue,  (htritii;  either 

ratioT)  t>r  expiration,  so  Ioul;  as  it  remains  within  reasonable  Uiund:^  it 


piration,  s 
rly  be  letl 


try  pro|M;rly  be  letl  to  naiure.  liie  closure  of  the  wound  and  n  proper 
of  cnuipression  jjoneniUy  ort*ectin«;  its  removal.  If  it  becomes  of  suf- 
it  importance  to  demand  interference,  tho  Mur^eon  should  exannne  the 
'ti<tn  of  the  wound  If  liu*  external  and  internal  opening  do  not  corre- 
d. — ihftl  is.  if  the  conimuuication  between  the  two  is  indii^ect  or  cir- 
lua  (a  peculiarity  id'ien  causing  the  empliysenui), —  lot  the  comuiunicA- 
bo  made  direct  by  an  incision  ;  or  if  tho  ditticulty  is  not  explainable  iD 
ray.  a  iew-  punctures  may  be  made,  followed  by  compression  with  a 
to  an  extent  cotwirttent  with  the  comfort  of  the  ])atient.  Pul- 
emphyHenm  is  an  occasional  result  of  a  lunt;  wound,  the  air  passing 
the  lobules  or  beneath  the  pleura  of  tbe  Iung8.  It  will  be  noticed 
Jhc  next  hea<i. 
_  mothomx. — Like  emphysema,  with  which  it  is  generally  associated, 
imot  borax  may  arise  from  the  air  entering  the  chest  through  an  external 
ing.  or  fn.»m  tlie  air-cells  of  the  injured  lung-  When  it  accumulates  lo  a 
ee  sufficient  to  conipresw  seriously  the  lung  towards  its  root,  it  will  give 
to  much  distre^*,  ottering  the  same  resistance  to  the  entrance  of  air  into 
Utig  OS  is  presijuted  when  the  latter  is  compressed  by  blood, 
ke  symptitnis  which  indicate  pncun\othorax  arc.  dvspn(va.  pain,  cxtnior- 
rv  resonance  of  the  chest,  the  absence  of  the  usual  respiratory-  and  vocal 
fift  upon  the  affected  side,  and  an  exaggeration  of  these  sounds  on  the 
jurea  side,  in  consequence  of  the  increased  labor  devolving  upon  the 
uil  lung.  When  the  injured  side  is  only  partially  tilled  with  air,  the 
motion  to  the  function  of  the  lung  being  less,  both  the  rational  and 
physical  signs  will  be  ratxlilied.  The  percui*sion-80und  will  bo  lees  tym- 
tie.  and  the  vocal  and  respiratoi*A'  niurmurH  posdess  a  pitch  which  ia 

rEHl  by  the  term  "  metallic  tinkling."  The  difficulty  of  breathing  will 
less  urgent.  The  chief  distinguishing  characteristics  between  lung- 
mre  from  blood  and  that  from  air  are,  that  in  the  latter  there  is  reso- 
le  of  the  chest-walls  and  the  ordinary  signs  of  internal  hemorrhage  are 
dL 

hen  the  air-cells  become  dilated,  or  when  the  air  infiltrates  the  interlobular 
Lof  the  lungH  or  the  space  beneath  tbe  pulmonary  pleura,  it  will  give 
Pb  ftymptoms  nnalogoun  to  those  <d*  pneumothonix,  but  susceptible  of 
^  distinguished  from  them.  In  these  forms  of  emphysema  the  pereuB* 
Ipunds  are  somewhat  less  resonant  than  in  pneumothorax,  tho  expira- 
■ore  prolonged  and  ditficult,  and  the  respiration  more  feeble  and  asth- 
^with  abhenee  of  metallic  tinkling. 

lEATUENT. — So  long  as  the  air  in  tho  pleural  sac  does  not  seriously 
1^  the  breathing,  interference  is  unnecessary,  as  this  air  will  event- 
^e  absorbed.  When,  however,  the  respiration  becomes  labored  and 
pitient  is  threatened  with  sutTtx-ation.  an  attempt  must  be  made  to 
t  its  escape.  Here,  as  in  hemorrhage,  the  wound  should  be  ojiened, 
if  not  sufficient,  may  be  enlarged.  If  the  opening  has  healed,  or  does 
Lfibrd  vent  for  the  air.  the  chest  should  be  tapped  with  tbe  aspirating 
"fctufl. 

fi  of  the  lung,  or  pneumocele. — A  portion  of  the  lung  may  insinuate 
etween  thi*  lips  tjf  a  chest  wound  and  protrude  externally,  consti- 
what  is  culled  a  hernia  of  the  lung.  This  may  follow  immediately 
10  accident,  or  it  may  take  place  weeks  Uter,  in  which  last  ease  it 
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overcomes  the  resiaianoe  of  un  insufficient  cicatrix.  This  complication  waa 
noticeii  Bovun  limes  in  twenty  thousand  cant^H  of  chest  wounds  i'«j>ortLHl  during 
our  hitc  war,  rive  of  which  seven  wcri.'  urinuiry.  Thouijh  it  is  said  that  I  bene 
prf»lru[*ionM  nocur  nii»Nt  IVefjuently  at  ilie  anterior  part  of  ihv  che«t  and  nn 
a  hue  with  the  nippk-.  yet  in  tht^  canes  noticed  uhovo.  tivo  were  as  low 
a?*  thf  iiintli  rib.  AH  were  the  renuU  of  gunshot  woundn.  and  varied  in 
Bize  from  une  to  tive  iuchos'  in  diameter.  Several  rea**onfl  have  been  offered 
in  explanation  of  these  protnwionH  of  the  lung.  I  am  disponed  to  believe 
that  the  cause  is  to  be  referred  to  peculiarities  of  structure.  Every  anatomist 
will  have  observed  anion/^  a  lar^e  number  of  cases  certain  ones  in  which  the 
fissures  separating  the  lobes  of  the  lungs  are  very  deep,  by  which  great  froe^. 
dom  of  movement  is  allowed,  thus  favoring  a  pnttrusion  when  the  rcHistancOi 
of  a  pnrtinn  of  the  walls  is  remcfved. 

DiAONosis. —  In  i)rimarv  |tneunioeele  the  diagnosis  is  not  difticult.  The 
extended  mays  is  of  a  deep  cboeuUile  color  and  crepitates  under  preshure. 
When  it  is  secondary  it  will  be  covci-ed  by  the  inlegumenis  and  Boine  con- 
nective or  cicatricial  tissue.  It  will  exhibit  a  noticeable  change  of  form, 
swelling  during  insjnmtion  and  subsi<ling  on  i^xpiration.  When  pressed  under 
the  tingers,  crepitation  will  be  felt.  iVrcuHnion  will  elicit  a  clear  e^uud,  and 
auscultation  will  detect  the  sott  vetJicular  murmur. 

pRooNosis. — t)f  the  cases  ivported  to  the  Surgeon-CIenenil  of  the  Unit-ed 
States  Army,  three,  it  is  believed,  proved  I'atal ;  but.  as  there  were  additional 
complications  involving  the  abdominal  viscera,  death  cannot  he  fairly  attrib- 
uted to  the  pneutnocele.  Tlierr  is  reason  to  believe  that,  aside  from  other 
injury,  the  accident  is  one  from  which  recoverj'  may  be  looked  for. 

Trkatmknt. — As  there  is  hut  a  single  case  on  record  wheiv  a  sucoeftsfhl 
Induction  of  a  pneumocele  has  been  etfecle<l,^  all  efforts  witli  that  end  in  view 
will  most  likely  pmve  fruitless,  and  for  this  reason  ])ersistcnt  attempts  to 
restore  the  lung  should  not  be  made.  When  projecting  thmugh  a  wound 
it  is  likely  to  become  htranguIiUcd  l>y  the  entrance  of  blood  and  air,  in  which 
case  it  becomes  dark-colored  und  sloughs  ott.  Two  plans  are  open  to  ibe 
surgeon :  either  to  leave  the  rimss  alone,  only  protecting  it  by  a  pie<'«  of  liut 
wet  with  carlwilic  acid  and  oil  until  natui*e  casts  otf'  the  sinugh,  or  lo  encircle 
the  neck  of  the  tumor  with  a  ligature  on  a  level  with  the  surface  ot  th«. 
chest,  and  strangLilale  it  at  once.  When  the  mass  is  dead,  it  should  be  sIicimI 
otf  externally  to  the  cord  with  a  scal|«cl,  and  the  stump  treated  with  carbolic 
acid  and  oil.  In  secondary  cases  of  ])nenrut)cele — generallv  the  most  Common 
— the  only  thing  to  be  done  is  to])rotect  the  swelling  against  injury  by  wcnr- 
ing  a  shield,  which  can  bo  attached  to  a  T-bandage  surrounding  the  chest  or 
lo  a  spring  similar  lo  that  used  in  the  ordinaiy  truss. 

The  pntnary  or  immediate  complications  of  chest  wounds,  such  a«  the 
presence  of  missiles,  hlood,  or  air,  together  with  the  traumatic  violence,  tend 
to  excite  secondary  complications  of  an  inflammatory  nature.  These  are  as 
follows : 

Pleurisy  and  pneumonia. — It  has  not  been  my  privilege  to  examine  many 
fatal  peneti*ating  and  pertoniting  wounds  of  the  chest;  but,  so  far  as  my 
experience  extends,  in  cases  where  the  patient  has  lived  sutRciently  long, 
inflammation  either  of  the  pleura  or  of  the  lungs,  or  of  both,  has  been  in- 
variably present,  thonch.  as  a  rule,  cjuile  circumscril»ed  in  extent.  If  is 
doubtlcHs  true  that  this  form  of  plenriHy  and  pneumonia  is,  save  in  »^xre|>- 
tionul  cases,  generally  limited  to  the  neigldw^rhood  of  the  wound,  and  does 
not  gr»'ally  exceed  the  extent  which  is  nrccssary  for  the  repair  of  the  injur*'. 
If  this  be  so,  neither  pleurisy  nor  pneumonia  can  be  justly  regarded  a.s  a 
complication. 

Symptoms  of  traumatic  pleurisy  do  not  differ  materially  fVom  those  of  the 

idiopathic  disease.     There  is  pain  on  inspiration,  though  not.  as  a  rule,  9*> 

acute  as  in  the  latter,  and  this  pain  may  exist   in  so  slight  a  dcgive  as  iQ ^ 
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exciU)  no  complaint.     The  iVict ion-sound  in  traumatic  pleurisy  is  gtniorully 
circumscribed. 

Tbo  signs  which  are  said  to  indicate  traumatio  inflammation  of  the  lung 
Mv  of  doubtful  value.  Thu  escape  ni'air  into  the  che«t.  the  imperfect  itilata- 
tion  of  the  pulmonarj'  organ,  and  Romotimert  its  eomplete  eollapHo.  ivndor  ihe 

r^rcuMion  anfl  aupicultaiory  sounds  excecdinjt^ly  unreliable.  ]n  a  ease  which 
raw  with  a  phvHician  in  the  southern  part  of  this  city,  in  which  a  man  in  a 
fit  of  jealousy  plunged  a  knife  into  the  nide  uf  a  youii^  w«irnan,  and  where 
there  could  scarcely  be  a  doubt  that  the  lung  was  wounded,  which  injury 
I  have  reoMjn  to  bcliovo  wimj  followed  by  a  limited  |>neutnouia.  the  ]>hysieal 
BijB^ns  were  valueless.  Instead  of  flatness  on  percussion  in  ilicne  cases  we 
may  expect  resonance  from  the  piieumothoi-ax  pitjsent,  while  the  ii(in-ex|iau- 
RJon  of  the  lung  will  prevent  our  recognizing  either  rrepitant,  snherepilant, 
or  bronchial  sounds.  The  same  uncertainty  will  attach  to  all  infeixniceH 
drawn  from  the  rational  signs.  The  dirticully  of  respiration,  cough,  pain, 
li^tcoloi^jd  hputuni,  and  accelei'aterl  circulation  may  exis!  entirely  indepen- 
icDt  of  pneumtHiia.  An  intermixture  of  bUiod  wiili  ]>urnleiit  matter  in  the 
Dcpeotomtion.  coming  on  from  thive  to  tonr  days  at^er  the  an-ident,  will 
iUriiish  a  reasonable  ;;round  for  supposing  the  pi*vsonce  of  the  diseano. 

Tbeatme.vt — The  tivatment  in  cases  of  ti'amnalic  pleurisy  and  pneumonia 
ihould  be  chiefly  expt-eiant.  Too  much  im]>ortance  caimot  be  attached  to 
Jie  mutter  ot'  rest.  The  chest  shmdd  receive  a  support  uf  broad  adhesive 
trips,  carried  frt>m  the  spine  to  the  sternum.  Opium,  in  the  form  of 
)over's  powder,  to  allay  cough,  pain,  or  nervous  rx'Stlessness,  and  to  secure 
Dore  perfectly  the  enjoined  quiet  or  rest,  will  prove  invahmble ;  and  shouh) 
be  puNe  become  too  troniicnt  and  full,  veratria  will  be  the  best  remedy 
E>  secure  its  reduction.  The  diet  most  denirable  for  the  first  four  or  tive 
ays  will  bo  milk  and  light  broths.  atYcr  winch  solid  t<>o<l  may  be  allowed, 
ffeither  bleeding,  calomel,  nor  antimony  is  indicated,  for  if  the  inflammatory 
li>H*aNe  is  hR-al  in  its  character  it  is  probably  not  greater  than  the  neccasities 
iS  the  case  demand.     A  transudation  of  lymph  and  leucocytes  is  ix-quired 

0  unite  the  damaged  parts,  and  whatever  tends  to  interfere  with  sueh  a 
irnrk   must  cause  evil  instead  of  good.     Of  all  the  inflammatory  affections 

f  '  wounds  of  the  chest,  whieh   I  have  treated   in  civil  and  military 

;  jind  in  j)rivate  practice,  in  none  have  I  taken  blo<>d  (W>m  the  arm  ; 

d  when  I  hua  reason  to  believe  that  the  disease  was  trjinst-ending  the 
iuit«  of  safety,  dry  cupping,  followed  by  a  blir*tcr,  was  found  to  answer 
cry  pnrpOHc.  And  I  may  say  that  so  uniform  have  been  the  recoveries 
at  there  remains  but  one  of  two  conclusions  ;  either  there  was  an  error  in 
iai^nosi.s  or  the  treatment  was  peculiarly  suited  to  the  injury. 
HyiirothortiX  and  empyema — tne  tjivt  an  accutnuhuion  of  serum  and  the 
contl  of  pus  in  the  pleural  sae — are  frequently  met  with  as  secondary  com- 
licafions  of  chest  wounds,  and  also  as  primary  and  se<'oridHry  results  of 
flammation  of  the  pleura*.  From  whatever  cause,  we  aiv  not  to  expect  to 
nd  these  fluids  t\*pieal  examples  of  serum  and  pus.  The  former  is  of>en 
ftin»*d  with  bltwd.  os|>ecially  when  of  traumatic  origin.  When  hydrothorax 
t  t 'ute  pleurisy,  the  fluid  may  be  almost  colorless  or  of  a  ^traw  color. 

1  -tonce  thin  and  watery,  or  thick  like  sjTup.  and  containing  flakes 
i  lymph.     The  pu**  in  empyema  docM  not  answer  to  what  we  nniinarily 

e  discharged  from  an  abscess  in  a  healthy  person.  It  is  puritorm  rather 
lan  purulent,  thin  rather  than  consistent,  eoniains  curd-like  masses  of  un- 
y  lymph,  is  oiten  diHoolored  with  bh>od,  and  nmy  l)e  charged  with  foul 
emitting,  when  drawn,  an  otVensive  odor.  It  is  astoniKhirig  with  what 
ipidity  such  accumulations  will  form  I  once  saw  a  young  man  who,  imme- 
diately on  beintr  attacked  with  a  severe  pain  in  the  side,  left  Prineeion  and 
«sme  direct  to  Philadelphia. — a  two  hours*  ride.  On  the  evening  of  the  same 
^y.  when  I  visited  him.  the  right  chest  was  filled  with  fluid. 

Accumulations  of  this  natuT-e  may  occur  so  quietly  and  gradually,  and  canso 
•0  little  iineaHincss.  as  scarcely  to  be  suspected.    In  chronic  inflammatioos  of 
VOL.  1—27 
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the  pleuno  we  have  oxarapleB  of  thin  kind,  unU  espeemliy  where  they  have  • 
tubercular  origin.  Tht'He  are  tho  t-ascs  which  furnish  i  lliwt  ml  ions  nf  enor- 
mous thickening  of  tho  plcui'a.  with  its  Hurtace  enoruii'led  with  a  thick  "1v|h>- 
Bilionol'soditnenlary  matter,  or  of  trausloriualions  hen>  ami  there  intoadciiHO 
fihro-carlilaginous  or  bonc-liko  substance.  Pus  may  accumulate  in  the  cavity 
of  the  chest  by  the  rupture  of  a  vomica,  the  opening  <fl' a  puluicuiary  abscess, 
and,  in  rare  cases,  of  an  hcpiitic  abscess.  The  purulent  matter  is  (K'caaiunully 
found  encysted  by  a  circumscribed  adhesion  of  tho  costal  ami  pulmonnry 
pleurre,  and  Dr.  Townsend  records  the  case  (»f  a  patient  who  died  in  the  Whit- 
worth  Hospital,  in  whom  the  pleund  sac  was  divided  into  three  chambers, 
each  contuiuin^  pus.*  Several  yeare  ago  I  tapped  a  child  four  months  old, 
in  whom  a  post-mortem  revealed  this  &epanitioii  of  the  pleura  into  diHUnci 
compartments.  This  is  a  matter  of  mucn  practical  importance  in  the  oper- 
ation of  paracontems  thoracis,  as  each  sac  wilJ  probably  requiw  a  distinct 
puncture  of  tho  trocar. 

Symitoms. — The  jational  signs  of  hydrothorax  or  of  empyema  are  short 
and  ditiicult  breathing,  often  performed  with  a  peculiar  ^runtinjtf  sound,  a 
constant  sense  of  (fppi-ession,  and,  when  the  accumulation  is  tcreat,  a  ^enerai 
enlargement  ctf  the  side,  with  bid^in/;  (»f  the  intercostal  spnc<*s  and  sometimoa 
oedema  of  the  overlying  integument.  The  jtatient.  in  most  caseH.  will  tind 
theeusiest  p*jHition  to  bo  that  ou  the  atTected  side.  Tho  history  of  the  patient 
must  he  taken  into  account,  such  us  the  existence  of  a  previou.s  injury,  jiain 
in  the  side,  rigors,  fi*equent  pulse,  ftaslies  of  heat.  etc. 

Tho  ])hysical  signs  are  the  fid  lowing :  a  dull  nr  tint  sound  on  perousftton, 
corrcspou'ling  to  the  height  of  the  accumulation,  nud  therefore  most  marked 
at  tho  base  of  the  chest  when  the  patient  is  phicod  in  the  Hitting  posture. 
If  the  thorax  bo  shaken,  a  spla-^h  may  he  heard  and  felt,  provided  tho  fluid 
be  sutficiently  liquid,  similar  to  that  which  one  hears  when  a  partially- 
filled  vessel  is  agitated.  Tho  vocal  resonance  will  be  diminished,  and.  if 
the  collection  ii*  of  sutTicient  magnitude  and  on  the  let\  side,  there  may 
follow  displacement  of  the  heart,  or  the  lung  uuiy  be  compressed  u.guiust 
tho  posterior  pan  of  the  chest  so  as  to  foree  out  its  air.  Such  a  eondiiitm 
will  prevent  pulraonury  expansion,  and  will  obliterate  all  voice  or  breuihing 
sounds. 

In  onior  to  make  the  diagnosis  perfect  it  is  alwayn  safer  to  use  the  ox- 
ph>riiig  noodle,  the  introduction  of  which  will  communicate  tho  dei«ired 
mformalion.  It  is  posiiible  to  confound  an  abscess  in  tho  parietea  of  the 
thorax  with  a  deposit  of  pus  in  the  pleural  cavity  pressing  its  way  through 
an  intercostal  space.  The  ditferenlia!  diagnosis  may  be  established  by  re- 
membering that,  if  tho  external  swelling  communicates  with  the  cavity 
of  the  chostf  its  size  or  prominence  will  be  iutluenced  by  full  inspirations  and 
expirations,  being  diminished  in  the  former  and  increased  in  the  latter;  if 
in  the  parietos,  the  swelling  will  not  be  affected  by  these  movement**. 

Treatment. — When  the  accumulation  of  .-^erum  or  })us  is  small,  the  health 
of  the  |>ationt  not  too  much  broken  down,  and  the  diseast.-  n(»t  duo  to  tuber- 
cul<»un  disease  or  to  the  presence  of  foreign  bodies  in  the  lung,  much  may 
be  done  by  pi'opor  local  and  constitutional  ivmodies  in  otTecting  tho  romovul 
of  the  fluid.  Where  there  is  reason  to  believe,  in  consequence  of  local  pain 
and  an  elevated  tetujierature,  that  a  chronic  inflammatory  condition  (»f  tho 
pleune  still  exists,  a  large  blister  over  the  chest  will  be  indicated;  or,  where 
such  condition  does  not  exist,  the  thorough  application  of  tlie  compound  solu- 
tion of  iodine  will  prove  of  value.  Should  tne  accumulatitm  huvo  an  acute 
origin,  we  may  administer  active  cathartics,  such  as  bitartrate  of  potash,  or 
diuretics,  the*i)est  of  this  class  being  the  infusion  of  digitalis. 

In  the  mnJoiHty  of  the  cases  under  consideration  we  have  to  deal  with  a 
low  grade  of  inflammation,  and  in  constitutions  much  enfeebled  by  previous 
disca.Ho  or  injury  wo  arc  compelhMi  to  rely  upon  tonics  and  alteratives,  with 
nourishing  fcK>d  and  fVesh  air.     Tho  syrup  oi  the  iodide  of  iron  and  e«j<l-liver 

*  CoD|»r'«  Surgical  Diotiuiur/,  vol.  t.  p.  022. 


TBE  OPERATION  OF   THORACENTESIS. 


419 


jdU,  and  the  iodide  of  potash  with  the  tint'lure  of  ciachomv  are  remodieH 
^hich  will  alBo  be  found  to  ]>iv3ve  exceedingly  useful.  Jabonindi  poHso.ssea 
'live  diuretic  prt)|>crtie8.  and  has  been  used  with  BUct-eHs  in  thoraeic  uccutnu- 
laiioUh  of  a  senvpurulent  nnturt*.  When,  however,  the  eollectiou  is  lar^yo.  so 
much  so  aA  to  eiubarra.s8  the  i*e9pirutiou  and  injuriously  compress  the  lungs, 
the  unly  alternative  is  the  evacuation  of  the  fiuid  through  an  artificial  open- 
iQ^  iti  the  walb  of  the  chedt,  aud  the  introduction  of  a  rubber  dnuuage-tube 
wrth  aiitJBeptic  dre88ing8. 

Durinjf  our  late  war  paracentosis  thoracis  was  performed  28  times,  with  9 
riH.*overii*M ;  in  all  of  lhei*e  cases,  save  8,  the  ueccsHity  tor  the  opcmlion  anjso 
fn>m  truumalie  injury.  Of  the  25  cawes  reported  by  Dr.  Hughes,*  in  which 
thin  (iporutidti  was  done  in  (ruy'fl  ILwpitjil.  Ij(M»don,  If?  iv<*overed.  Of  10 
cttHfM  (if  oin[»yeniu  treated  by  operation  under  the  care  of  I>r.  Peter,  at  La 
Piiic.t  7  Were  entirely  succesMfuI.  The  Frein-b — and  among  them  Tn»usseau 
specially,  who  was  one  of  the  tii'st  to  perfonn  this  operation — are  more 
ivcn  to  lappini:  the  client  than  either  the  Kii^lish  or  the  American  sur- 
geons. Among  Americans,  Drs.  Wyman  and  Bowditoh  have  done  much  to 
popuhirize  the  j>i*acliee.  Of  79  cai*e?*  lapjK'd  by  the  latter  gentleman,  t9 
recovered.  More  recently  I  learn  that  Dr.  Howditch  ha.s  ojieratcd  200  times 
upon  154  patients;  but  tlie  i*esults  I  have  not  been  able  to  ascertain. 

There  is  reason  to  believe  that  we  ai-e  generally  loo  backwartl  in  |>unc- 
turiiii;  the  chest  for  the  relief  of  the.se  collections.    A  large  accumulation  of 

Sus  cannot  lie  harmlessly  in  the  pleural  cavity  for  any  length  of  time.    It  is 
nnmging  to  the  lung,  and  muHt  m  some  degree  vitiate  the  blood  and  induce 
(*eptic  .*ymptomH. 

Thr  opt'Tiition  of  thorarenit'Sis. — In  the  purfiirniauce  of  this  operation  the 
indications  are  Ui  open  the  chest  at  the  Jowe.-^t  point  consistent  with  safety, 

id  to  avoid  wounding  either  the  lung,  the  diaphragm,  or  the  intei-costal 
istils.  On  the  rigfit  8ide  the  .'lixth,  and  on  the  letY  the  seventli.  intercostal 
mmco  will  bo  the  projxsr  one  to  puncture.  The  ])re!seuce  of  the  liver  makes 
it  Kf*fer  to  select  a  higher  point  on  the  right  thuu  on  the  left  nide.  In  pcr- 
Nun^  who  are  very  fat.  rendering  it.  dittieuit  tO'li-'^tinguinh  the  ribs,  the  pmper 
intercostal  space  on  the  right  may  be  ascertained  by  remembering  that  the 
seventh  ril) — the  lower  boundary  of  that  stpace — is  the  last  one  attached  di- 
rectly to  the  sternum  ;  by  placing  the  tinger  upon  this  point,  nnd  tracing  the 
rib  towards  the  spine,  we  are  enabled  to  recognize  the  place  for  operation. 
For  the  left  side  a  similar  procedure  will  answer  equally  well,  as  tne  lower 
border  of  the  seventh  rib  forms  the  upper  boundary  of  the  proper  or  sevenl  h 
interco-ttal  space.  In  these  diivctions  it  must  ho  nnderatt>od  that  the  inter- 
coettal  spaces  ai*e  enumemted  fi*om  above  downwards.  Having  ascertained 
the  |>i*'i|ter  space,  the  next  impurtant  stop  is  U)  determine  the  point  for])unc- 
lure.  which  ^hould  be  about  midway  between  the  spine  and  the  sternum  and 
immediately  above  the  upper  margin  of  the  rib,  that  the  vessels  which  lie 
within  the  lower  border  shall  not  be  endangered. 

There  are  four  instruments  in  use  for  the  operation  of  thoracentesis, — the 
Iiow*lilcb  syringe,  the  as|)initor.  the  trocar  and  canula.  and  the  bistiiury. 
""he  second  and  the  lant  are  best  adapted  for  the  purpose.     The  aspirator  of 

'ieulafov.  or  its  modification  by  Potain  (jk^c  Fig.  17(>).  is  decidedly  the  beet 
instrument  ;  and  in  cases  of  hydi-othorax  following  acute  pleurisy,  or  where 
lht?rc  is  reason  to  believe  that  the  inflammation  has  subsided,  it  should  have 
the  preference.  The  instrument  is  used  in  the  same  manner  as  directed  in 
tapping  a  c<dd  abscess. 

Should  the  operator  not  be  provide<l  with  this  ingenious  instrument,  ho 
_liiay  use  one  which  I  devised  for  this  purpose,  consisting  of  a  canula  and 
ir  with  a  stopcock,  and  a  gum  bag  or   bottle  having  a  nozxle  at  one 

ixtremity  fitted  to  the  end  of  the  C4inula,  and  at  the  other  a  Btopc<M?k.  by 
which  il'caii  be  emjiticd  when  tllletl. 

•  Guy's  UoopUat  Rcportt,  vol.  ii.  p.  ^M. 

■f  BriUsh  M«aio&l  Journal,  OoLuber  iO,  lSfl9,  p.  476. 
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In  the  operation  the  instrument  should  be  thrust  through  the  pariotes  into 
the  ohoBt,  a  smaii  iuuision  through  the  integument  having  been  first  made 


Fio  861 


Ouialft  and  tranr  vlUi  cum  Img,  Httacbcd  at  ou«  end  to  tbe  aiupcwck  of  tho  <nnnla,  i 
bartog  at  tb*  other  avtramlt;  a  gtopcock  wlwo. 


Fig.  362. 


I 


to  facilitate  its  pUHwage.  (Fig.  351.)  The  entrance  into  the  cavity  of  the 
pleural  sac  having  been  effected,  the  nozzle  of  the  gum  bag  must  l>o 
luimediately  fitted  into  the  canula.     Should   iha  Huid  not  flow  freely  into 

the  rubber  receptacle,  the  instru- 
ment may  be  converted  into  an  an- 
pirator  by  first  clomng  the  stopcock 
between  the  canula  and  gum  bag 
and  opening  the  one  at  tho  other 
extremity  of  the  latter.  If  the  bag 
be  now  eoinj)re»sed  with  the  baniJ, 
so  as  to  expel  all  its  air,  and  the 
stopcock  then  closed,  a  vacuum  is 
produced,  which,  the  moment  tho 
cock  connecting  with  the  canula  is 
opened,  causes  the  thoracic  ac'cumu- 
hition  to  rush  in  and  till  the  bag.  By 
the  repetition  of  this  procesii*  the 
fluid  may  be  drawn  out  by  suction. 
In  the  absence  of  the  rubber  bag  a 
bullock's  or  hog's  bimlder  may  l»e  em- 
pK»yo<l  a.**  a  Hulbstitute.  (Fig.  352.) 
There  is  a  modification  of  tbe  trocar  and  canula  which  is  more  convenient 
for  tapping  the  chest  than  the  one  just  described.  The  canula  is  fumi^ihud 
with  a  branch  (a),  and  a  stopcock  (h)  between  the  latter  and  its  outer  ex- 
tremity.    (Fig.  353.) 

In  using  this  instrument,  slip  over  tho  branch  a  piece  of  gum  tubing,  allow- 
ing the  free  end  to  ivst  in  a  basin  or  other  vessel  containing  water,  AtU-r 
making  tho  pumturo  in  the  usual  manner,  wiLhdniw  the  trocar,  and  imm(>- 
diately  turn  the  stopcock,  shutting  ofl'  all  communication  with  the  external 
opening  of  the  canula,  when  the  fluid  will  pass  through  tije  tube  into  tho 


TipplDc  tbe  cbflat  with  tbe  tmcar.  canala.  and  bal- 

luck'i  blatld«r. 
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Trocar  (ur  (iiiDehirii4t  lti«  i 


water,  thus  preventing  tho  entrance  of  air.  When  the  fluid  begins  to  flow 
less  fVeely  tnan  at  firat.  pJX'ssing  tho  sides  of  the  lower  part  v»f  the  thorax 
together  will  serve  to  force  it  out;  a  voluntary  cough  on  the  i>art  of  ihe 
patient  will  effect  the  same  object,  or  a  change  of  posturt*  from  the  sitting  ti> 
a  hcmi-recumbonl  or  i-ecumbont  position,  or  turniog  upon  tho  affected  nde. 
Immediately  on  withdrawing  the  canula  tho  oponlug  should  l>e  closed  with 
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ndhet^ive  strip,  over  which  should  be  applied  a  compress,  secured  with  an 

additional  planter. 

I  am  euuviiiced  thai  too  much  importance  cannot  be  attached  to  the  ex- 

chii^ioD  of  air  lr»*m  the  cht^t  in  these  operations.     In  cases  of  chronic  sero- 

jjuruleni  accumulations  it  will  bo  proper, 
■aOvr  tupping,  to  introduci.*  a  dmina^e- 
^tube.  in  onJer  timt  tlio  pleura!  sixv  may  be 
[kepi  drained  uniil  a  cure  is  etteoted  ;  this 
fobviales   the  necessity  ot*  repeating   the 

tappint;.     The  best  drainage-tube  is  made 

of  rubber,  and  is  |)errorated  with  holes. 
In  ]>erfiu*niinj^  the  operation,  nuiko  an 
toisiou    close    to  and   parallel  with    the 
ftiftper  borfler  of  the  pniper  rib,  dividing 
Ithe    ditVerent    layers  of  tisHue    until    the 

cavity  of  the  pleura  is  opened  ;  then,  pass- 

iDi;  one  end  of  a  s^iout  thread  through  the 

eve  of  a  needle  nimilar  to  thai  used  for 
Igatin^  the  intci-costal  artery  (see  Fig. 
I),  fasten  to  the  other  end  of  the  cord 
^iini-elastic  drainage-tube.    Introducing 

th(»  needle  into  the  incision,  carry  it   up- 

wanls  around  the  rib,  or  ribs,  making  the 

point  project  beneath  the  inlegumcnls  at 

the  upper  bonier  of  the  rib  above;  then 

cut  down   upon  its  extremity,  disengage 

the  thread  from  irseye,  remove  the  needle, 
^ttod  pidl  the  drainage-tube  into  position, 
l^hen.    to    kei^p    it    from    becoming    ilis- 

l^biced.  the  ends  may  be   tied   together. 

(Fig.  354.)  The  fluid  will  be  drained 
laway  as  it  accumulates.    The  &ame  result 

wiHbe  obtained  by  simply  inserting  the  drainage-tube  Ihixiugh  the  wound  a 

short  difttanee  into  the  chest  and  properly  securing  it  in  place.     An  excellent 

way  to  do  this  is  the  mixle  suggested  by  Erichsen,  which  consists  in  passing 

a  piece  of  rubber  tubing  throui^h  a  square  piece  of  gum-cloth,  splitting  it  in 
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DisttiftfEc-tiilx-  HitnMiucwl  lubi  thn  cb««t. 
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four  partw,  and  attaching  each  to  a  corner  of  the 
shield.  (Fig.  355.)   A  silver  tube  with  a  shoulder 


is  fivquently  used  for  the  same  purjiose.  I  havo 
seen  a  luiniber  of  accidents  occur  from  drainage- 
tubes  slipping  into  the  chest.  Quite  recently  I 
had  occasion  to  remove  a  catheter  nine  inches 
in  length  from  the  pleural  cavity  of  a  physician, 
where  it  had  l>een  for  many  months.  Two  ribs 
were  resected,  lor  tlie  double  puq>ose  of  reach- 
ing the  tube  and  of  eti'ecting  the  cure  of  the  sup- 
purating cavity.  In  old  cases  of  empyema  in 
which  the  sujtpuralion  refuses  to  subside,  the 
excision  of  a  portion  of  two  or  three  ribs,  so  aa 
to  allow  the  walls  o!'  the  chest  to  collapse,  offers 
the  only  prospect  for  accomplishing  a  cure. 
Antiseptic  precautionsshonldbeonserved  when 
performing  this  operation,  by  placing  the  instruments  in  carbolaied  water, 
making  the  puncture  under  the  antiseptic  spray,  and  dressing  with  carbolaied 
Ipiiue  and  salicylizeil  cotton,  oakum,  mackintosh,  etc.  When  the  dressings 
are  renewed,  which  for  the  tiret  few  days  should  be  twice  and  aflerwards 
ooce  a  dav.  the  spray  and  other  details  belonging  to  the  antiseptic  method 
mtibt  be  (aithfully  carried  out. 

If  the  case  does  well,  the  drainage-tube  may  be  removed  ai  a  period  vaiying 
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from  two  to  four  nionthH.     Occasionally,  aftor  puncturing  the  chest,  a  qui 

tity  ot'bl(>o<i  discharge?*  with  the  purulent  matter.   This  s*>metiine6  contimM 
80  as  to  create  uneasiness  an  the  part  of  the  patient's  frienris.     I  have  nev^ 
seen  il  prove  serious,  and  liolinvo  Ihai  it  is  due  to  the  rupture  of  the  delical 
vessels  which  exist  in  the  grunuluttons  of  tbe  thickened  pleurip.  juKt  as  tbi 
arc  found  in  the  walls  of  an  ahscess.  and  which  give  way  in  consequence 
the  removal  of  pi-essure.    The  tise  of  injections  into  the  cavity  of  the  ple» 
aller  tapping,  has  been  advot^ated  by  some  pnictitioners.     The  tincture 
iodine,  and  solutions  of  earholic  acid  and  of  perman^annlo  of  potash, 
the  articles  reconiiuended.      In  chronic  cases  their  use  is  of  excfedin^li 
doubtful  uropriely.     A  number  of  deaths  have  taken  place  at  tlie  lime 
the  injection. 

Fii^tula:  of  the  thorax. — Opeiiinp^s  made  into  the  cavity  of  the  chest,  eitheF 
from  cjunshoi  or  by  openUiou,  may  refuse  to  heal  and  remain  as  fistula*.  It 
will  be  found,  in  !*uch  cases,  that  a  sac  exists  some  distance  below  the  ex- 
ternal opening,  in  consequence  of  failure  in  the  iileune  to  unite.  A  HstuU 
may  be  due  to  necrosis  of  a  rib.  InJi-rtionH  for  Ihe  ivtief  of  such  conditiotia 
are  iiselesfi,  The  pi*opcr  course  is  to  ustablibh  another  ojfening  at  the  bottom 
of  the  sac  and  introduce  a  draina^rt-.tube,  after  the  manner  described  iu  treat- 
ing empyema.  If  the  tislula  depends  upon  u  diseased  rib,  the  latter  should  be 
excised. 


Mediastinal  Wounds. — It  is  possible  for  the  mediastinum  to  be  penetrated 
and  yut  its  contents  escape  injur}'.  Even  a  body  so  larpe  as  the  shalY  of  a 
carriage  bus  passed  through  the  anterior  mediastinum  without  injury  to  any 
orgtin  within  the  chest ;  and  numerous  exan)]>leH  of  balls  and  sabres  traversing 
this  space  have  been  furnished  by  anthor's,  in  which  no  damage  was  sustained 
by  the  contained  organs.  There  is,  however,  danger  of  pericarditis,  plcuritis, 
and  abscess  succeeding  such  injuries.  The  njosl  important  constituents  of 
the  nieditiHtinal  space  are  the  heart,  8urrounde<l  witb  its  pericardium,  the 
great  vessels  wliich  pn>ceed  from  its  base,  the  descending  aorta,  and  the 
CBHO])hagns,  with  the  pneumogastric  nen'es. 

The  pericardium,  the  heart,  and  it»  vessels. — These  parte  are  frequently  dam- 
aged by  concussions,  by  punctured,  incised,  hicorated,  and  gunshot  wounds. 

SyiiPTOMs.-^A  severe  concussion  of  the  ehest  will  often  produce  a  feeble, 
irregular  action  of  the  heart,  aecompanicd  by  dyspnoea,  pallor,  and  extreme 
weakness,  and  has  been  known  to  cause  rupture  of  the  pericardium. 

The  pericardium  maA*  occasionally  be  wounded  without  the  heart  partici- 
pating in  the  injury.  \Vhen  the  vulueraling  htaiy,  like  a  needle,  remains  in 
the  membrane  of  the  pencardiuin,  or  lies  loose  in  its  cavity,  as  sometimes 
happens  with  balls,  the  danger  is  necessarily  enhanced,  not  only  from  the 
pericarditis  and  consequent  et^usion.  but  also  from  injury'  to  the  heart.  The 
signs  of  a  wounded  pericardium  are  very  ambiguous.  The  pericai*ditis  which 
ensues  may  be  expected  to  iurnish  the  peculiarly  localized  lriction-f*ound,  nnd 
after  effusion  an  extended  area  of  dull  percussion,  with  perturbation  of  the 
heart's  action  ;  but  toalfinn  with  certainly  the  existence  of  an  uncomjdicated 
wound  of  this  membrane,  after  an  injury  of  the  chest,  is  scanvly  possible. 
During  the  late  American  war  a  number  of  such  cases  were  recorded.  The 
flymptoms  were  pain,  dysjunjea,  and  delirium,  but  in  some  of  the  cases  the 
lung  participated  in  the  injury,  and  may  have  been  as  influential  in  producing 
these  phenomena  as  the  pericardial  injury. 

Wounds  of  the  heart,  though  among  the  most  dangerous  of  all  injuries,  are 
not  in  all  cases  necessarily  fatal. 

S^'MPi'OMS.- — The  signs  which  indicate  a  wound  of  the  heart  are  not  uniform. 
Syncope,  deadly  pallor,  and  a  soareely  perceptible  pulse,  with  a  cold  perspira- 
tion, are  among  the  most  common,  and  follow  as  a  result  of  the  escape  of 
blo«Ml  into  the  perieardium.  compressing  the  heart.  Should  tlie  wound  be 
small,  or  in  a  direction  in  which  the  muscular  fibres  of  the  heart  are  not  cut 
transversely,  thus  avoiding  retraction  or  gaping,  or  where  a  clot  closes  the 
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orifice,  these  signs  may  not  apiwur  immediately,  but  gra<lually.  In  addition 
to  thctto  tlivrv  may  bv  thirst,  dygputeu,  anxiety,  fear,  and  |)uin.  though  this 
last  symptom  is  said  to  bo  more  common  in  wounds  of  the  ]>oncardium  than 
in  those  of  the  heart.  A  singular  convulsive  mouKnit  of  the  muscles  of 
*»De  fool  was  noticed  by  Dr.  Keen,*  an  hour  and  a  half  alter  <leath,  in  a  case 
of  la<x<ration  of  the  heart.  These  sometimes  involved  the  entire  foot,  at 
other  times  the  ^rcat  toe.  and  occasionally  all  the  toos. 

In  the  452  ca)*cs  collected  by  Dr.  Fisher.-f  death  was  immediate  in  104 
instances,  and  iu  276  took  place  at  perimls  varying  from  mio  hour  to  nine 
months.  Of  the  452  cases  there  weiv  72  i-ecovertos.  In  'ACt  vi'  these  the 
fact  of  a  previous  wound  uf  the  organ  was  verltied  by  an  examination  hold 
long  after  the  injury^  and  this  is  fairground  for  supposmg  that  the  remaining 
36  hail  been  prttpcriy  diagnosed.  Of  these  72  cases,  10  were  punctured,  43 
ineim*d,  12  gunshot,  and  7  lacerated  wounds.  They  were  distributed  as  fol- 
li>ws  :  50  were  wounds  of  the  heart,  and  22  wore  wounds  (tf  the  pericanlinin. 
The  vulnerating  bodies  intlicling  the  injury  to  the  heart,  and  producing 
punctured  wounds*,  were  needles  in  8  cases,  and  a  style  and  a  thorn,  each,  in  1 
case.  Those  producing  incised  woundn  were  knives  in  10  cases,  daggers  in 
7,  pttniunl^  in  2.  a  bayonet  in  1,  and  in  10  the  rmrdemenlH  were  uneertain; 
7  weiv  rauwed  l>y  gunsluit,  in  4  of  whicli  the  balls  remained:  and  3  were 
Jieeratetl  and  ruptured.  Of  the  22  wounds  implicating  the  pericanlium.  13 
were  incise<l,  5  gunshot, — in  1  case  the  ball  reiiuiining  in. —  and  4  laccmted 
and  ruptured.  Tlie  same  author  nciiices  the  rtdative  frequeney  wiih  which  the 
din'erent  portions  of  the  organ  were  wounded.  In  123  instances  it  was  the 
right  ventricle,  in  lOl  it  was  the  KdX  ventricle;  the  right  auricle  was  injured 
iu  28  instances,  the  lef>  in  13,  and  the  apex  of  the  heart  in  17.  In  all  wounds 
inflicted  in  fn>nt,  the  right  ventricle  is  most  exposed,  forming  as  it  does  so 
laive  a  portion  of  the  heart  presenting  anteriorly.  This  greater  frequency 
with  which  the  rit;ht  ventricle  Miftei*s  has  been  still  further  cormborated  by 
the  statistics  of  Ollivier,J  who,  in  an  article  upon  the  heart,  and  in  a  collec- 
tion of  HI  cafics  of  wounds  of  that  i)rgan,  found  that  the  right  ventricle  wa« 
implicated  in  29,  the  Icit  ventricle  in  12.  and  both  ventricles  in  9  inslances. 
In  the  same  collection  the  right  auricle  suffered  in  3  cases,  the  left  auricle 
iu  1  caf*e,  and  in  the  remaining  7  the  wouudn  were  divided  between  the  base 
and  the  apcx  of  the  organ.  Very  much  to  the  same  purport  is  the  analysis  of 
M.  Jamain.§  Of  121  cases  collected  by  this  author.  43  were  w*ound»  of  the 
right  ventricle  and  28  of  the  left  ventricle.  The  duration  of  life  after  the 
infliction  of  fatal  heart  wounds  ditl'ers  very  much  In  diffei*ent  cases. 

Rupture  of  the  heart  may  occur,  with  or  without  laceration  of  the  peri- 
canlium. in  connequence  of  force  afiplicd  directly  or  indiivctly  to  the  ex- 
ternal walls  of  the  chest.  It  may  also  take  place  spontaneously.  Gamgee 
has  reported  28  cases  of  rupture  td'  the  heart  by  external  force.  The  lesion 
took  place  with  almost  equal  frequency  on  the  right  and  on  the  let\  side  of 
the  organ.  The  right  ventricle  suffered  nearly  three  times  as  often  as  the 
left,  while  in  the  case  of  the  auricles  the  left  was  ruptured  seven  times  and 
the  right  four  times.  In  a  patient  of  Dr.  Packani  s.  who  was  struck  by  a 
locomotive,  both  the  auricles  and  the  intermediate  septum  were  ruptured. 
Of  spontaneous  rupture  of  the  heart  Barth  gives  24  cases,  in  all  of  which 
the  rni>tu]*e  was  lixated  in  the  let^  ventricle.  There  are  instances  of  a  similar 
losioti  recordcii  by  dittcrent  writers  in  which  the  right  ventricle  and  also  the 
right  auricle  have  given  way.  In  traumatic  rupture  death  may  be  instanta- 
neous, or  that  event  may  be  delayed  for  ten  or  fourteen  days.  Iu  spontaneous 
ilnre.  death,  though  usually  sudden,  tnay  not  occur  for  soveml  days. 
*Eo«N08is. — In   most  cases  of  wound  or  rupture  of  the  heart,  death  is 


*  TrBBMetionfi  of  Ibfi  Patboloiciml  8ooiet,v  of  Plilliv]e1]ihU,  vol.  r,  ji.  9A, 

t  t«'l>cr  die  Waodeo  dca  Heneu*  and  dei   Uertbeatels,   Arohir  f.  KUd.  Cblr.  voo  Luig«nb«Qk, 
IBM.  B.  it.  li.  ill. 
t  Dietionnftiro  dc  M6d*ciDe,  18.14. 
I  Th^M  dft  Cosooiin,  cto.,  vaI.  rLH.,  1867. 
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iDstanlftneous.  or  at  least  takes  place  in  a  few  momenta,  the  patient   only 
uttering  an  exelnmalion  mt  giving  a  tew  conviilnivo  ^art|i8.    In  (*onio  ini<itaiK-< 
howL'vor,  lifu  has  hcon  ])roIon^t.'a  for  »evoral  woeks.  and  in  a  tt»w,  denpiie  tl 
fourfiil  nntuiv  of  the  aet-ident,  recovoiy  han  lakon  place. 

Dr.  PuiijKr*  records  42  wouudn  of  tLe  lioart  whitdi  ilid  not  prove  imme- 
diately fatal.     In  the  caso  of  Pool,  reported  l)y  Carnoohun,  of  New  York,  tj 
patient  survived  eleven  days  with  a  hullet  einbodded  in  the  apex  of  the  heai 
I)r.  Kaiidalls  haw  narrated  theeaneof  a  negro  boy  who  HvitI  Hixty-seven  dai 
with  a  number  itf  shot  in  the  subtitanee  of  the  heart,  and  a  nliJl  more  renmri 
ablo  instance  is  furnished  by  FerruK.  in  which   a  patient  lived  twenty-oi 
days  with  the  hrart  iranstixed  by  a  skewer.     A  curiouH  case  is  relaledt  of 
patient  who  survived  three  weeks  with  a  watclimaker'e  tile  in  his  heart,  the 
tool  having  paHHed  through  the  left  ventriole  and  the  right  auriele.     Hen- 
nen|  gives  tlie  history  of  a  patient  from  the  Royal  Hospital  at  Haslar,  who 
i*uceived  a  bayonet   wound   through   tlie  colon,  Htoinacli,  diaphragm,  lun^ 
and  right  voulricle,  and  yet  survived  the  accident  nine  hour«i.     (^"haaiene 
a  militaiy  surgtoii  at  lii^le,  luenTions  a  case  of  bayonet  wound  of  tJie  rij;] 
ventricle  in  the  ]>erson  i)i'  a  soldier  who  lived  ten  days  aHer  the  injury, 
died,  as  he  ln^lievcd.  fnitn  niortttioaiion  of  the  extreniilies,  tlie  wound  in  th^ 
perieardiuni  and  lu-art   having  cicatrized,  as  was  shown  at  the  posl-morlem 
examination  <d'  the  body.     Foun»ior||  gives  an  instance  of  a  soldier  who  wi 
shot  thi*ough  tlie  breast  ;  a  groat  flow  of  blood  immediately  followed,  and  t] 
man  wtis  tlniught  to  lie  dead.     lie,  however,  gradually  rallied,  and  in  thi 
months  refovored.  but  suffered  for  a  long  time  from   palpitation.      Tlji 
vi-ars  aftLTwiirds  he  dii-d  from  another  cause,  when  the  bail  was  found  buri* 
in  the  apex  of  llie  heart. 

Four  cases  of  gunshot  wounds  of  the  heart  not  proving  immediately  fatj 
are  recorded  in  ihc  Surgical  History  oi*  the  American  AVar,Ti  oi»e  of  whi< 
lived  fourteen  days  after  a  shot-injury  of  the  right  auricle.     In  the  sai 
work  is  recorded  the  ease  of  Private  John  Re^molds,  a  Michigan  shai 
shooter,  who  was  shot  in  the  left  breast  at  Spottsylvania,  Virginia.     At  the 
necropsy,  held  two  years  after,  the  evidence  of  a  previous  wound  of  the 
right  auricle  was  discovered.     A  distinct  cicatrix  was  seen,  from  the  eilect 
oi  which  a  rupture  of  the  cavity  took  place,  which  was  followed  by  instai 
taneous  death. 

Mr.  Poland**  alludes  to  the  case  of  a  lad,  reported  by  David  and  Stewart.' 
who  liveil  tive  weeks  with  a  piece  of  woo<I  in  the  right  ventricle  of  the  heart. 
Velpeauft  menti(»ns  the  history  of  a  |K»rson  who  received  a  stab  in  the  left 
side.  The  syniptoms  which  followed  were  of  such  a  nature  that  ar  the  time 
the  heart  wa.s  su}»poMed  to  have  been  pieree<l.  Nine  yeai*s  after,  tho  man  died 
from  causes  altogether  independent  of  the  previous  injury.  The  aulopsy^^ 
established  the  truth  of  the  former  diagnosis,  as  the  cicatrix  of  the  wounifl^| 
was  found  in  both  the  i>ericanliuin  and  the  right  auricle.  ^^ 

Mr.  r)urhani  had  a  case  of  bayonet  wound  of  the  heart  imjilicating  both 
ventricles,  the  septum,  and  the  auricle.  The  patient  lived  forty-six  hours 
and  walked  some  yards  after  receiving  the  injury.  Dr.  Andrews  reports  a 
case  of  heart  wound  which  was  under  the  eai'e  of  Professor  von  Bergmann, 
of  Dorpat,  in  which  the  injured  man  walked  Hfteen  miles  al\er  receiving  the 
wound,  and  finally  recovered. 

In  the  London  "  Lancet"  for  January.  1879,  is  recorded  the  case  of  a 
who  rt'ceived  a  perforating  Hhot  wound  of  the  left  ventriclej  which  did  m 
prove  fatal  for  tiHy-four  days. 

*  Ntrw  York  JourD»l  of  Medioinp,  Ma^,  \%!th. 

Repertoire  d'Anntouiic  et  dc  Clinique  ChirurgioUe. 

llennoD,  Militirv  Surfcery,  p.  404. 

Journifti  do  Mf^dtTL'tDF  MilitAtrc,  ro).  ii. 

Dlctiunnaire  de  MC'dooine.  1834. 
if  Surg,  vol.,  \i.  63K. 
••  Syntcm  of  ttargery.  vo!.  il.  p.  8()6. 
ff  Traits  d'.iiuiiomlo  Cblrurgicala,  torn.  1.  p.  A04,  2e  4d. 
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Mr.  JackHon*  ix*portH  thu  caau  of  a  raau  who  reooivud  two  shot  woundn  of 
iht'  cheat,  on*?  ol'  the  balls  passing  through  the  right  ventricle,  and  who  lived 
for  thrco  honitt  and  a  half,  being  able  in  the  mean  time  to  make  a  de{KiHitiou 
aad  to  name  hiA  aHMiK^in. 

Surgeon  (i.  F.  Nicholson,  of  Poshawer,  India.f  recoitla  a  cane  (»f  shot  wound 
uf  the  heart  in  which  the  ball  |iaKtie<i  throii;^[|  butU  aui'icleH  and  aUo  thnmgh 
both  lungs,  the  patient  living  forty-two  hoiu-s  atler  iht-  injury. 

That  bodiett  of  ditlerent  kindn  may  tind  their  way  into  the  heart  and  peri- 
raniiuin  of  man  and  other  aniinalM,  and  renmin  for  a  htng  period  wiliumt 
creating  any  trouble,  hiw  been  frL»(juenily  e.xaniplcd  by  ditferent  authors. 
Uallori  given  liu  iuHtuuee  of  a  needle,  and  Ilennen  ol'  a  pin,  found  in  the 
heart  of  n  Itullock.  I  once  hhw  a  nail  enibeddt'd  in  tlie  heart  of  a  bullock, 
which  doubtle^^!*  Inid  remained  tor  a  connidei'able  time  in  (he  organ,  a^s  the 
meta]  wum  quite  c<u-rt)ded  by  oxidation.  Frotessor  (iroHs  had  in  hi;^  pos- 
ion  a  ]>ericardiuiu  tnken  I'roni  a  nmn  twenty-two  y^arK  of  age.  which 
tiuu»  ati  ency^terl  tK<<?dle  that  is  two  incben  in  length,  and  that  given  evi- 
dence tjl'  haviiiiT  Won  long  a  bartnlerts  intruder  in  ilw  j»r»'tsiMit  liM-alily.  J>r. 
Ivvr  Hanlt  reporlh  twenty-lwo  ea?*L'H  ol'  needle  in  the  heart.  Most  t)t'  these, 
ntueteeu  in  numiier.  were  di^^coverid  atU^r  death  in  making  autopmeu,  their 
presence  not  having  been  suspected  beforu  the  post-morlera. 

Treatment. — Tlu-  patient  must  be  kept  in  the  recumbent  position,  with 
the  head  low,  in  order  to  prevent  fatal  syncope  IWim  brain  aim^mia.  External 
warmth  should  be  applied  to  the  extremities  and  along  the  spine,  atid  opium 
administered  to  allay  pain  and  quiet  fear  and  nervous  restlessness.  The  hope 
of  the  surgeon  must  rest  upon  the  continuance  for  some  time  of  a  condition 
approac'hini^  collapse,  by  wnich  the  p4:>werof  the  heart  will  be  greatly  weak- 
ened and  tlie  Hiubility  of  a  clot  more  assured.     If  signsof  dnngL'i*ous  reaction 

I  in,  the  tincture  of  veratrum  viride  should  be  employed  to  restrain  the 
on  of  the  organ.  Should  life  be  pmlongcd.  and  subsequent  inllammatory 
phenomena  arine,  reliance  must  be  plaeeil  ui>on  blisters,  opium,  and  heart 
d«dative«. 

The  removal  of  foreign  bodies  from  the  heart  is  quite  within  the  pale  of 
operative  surgery.  Von  Bergmann  extracted  fixmi  the  heart  of  a  young  girl 
ft  kniiiing-ntedle  which  had  been  driven  in  by  a  blow  from  a  slipper.  The 
needle  passed  through  the  walls  of  the  chest  below  the  third  rib  of  the  lefl 
aide.  The  injury  was  followed  immediately  by  asphyxia,  and  the  needle 
was  detected  by  a  dark  discoloration  between  the  Hternum  and  the  mamma. 
There  could  be  no  doubt  of  the  needle's  having  entered  the  heart.  A  blowing 
eyst^jlie  murmur  was  heard  at  the  apex,  and  the  pendiLlura-like  movement 
of  the  vulnerating  iMjdy  and  the  rapid  pulse,  both  of  which  cea»e<l  on  the 
extraction  of  the  I'oreigti  body,  sutficiently  attesteii  the  nature  Kii'  the  injury. 

An  interesting  ca.sc  is  reported  in  the  " ('entmlblutt  tur  t'hirurgie"  of  a 
heart  wound  under  the  care  of  SletKucr.  A  student  who  had  been  dnnking 
heavily  forced  a  sewing-nee<ile  into  his  hejirt.  Thirty-six  hours  alter  the 
injury  the  symptoms  became  so  urgent  that  a  portion  of  the  tifth  rib  was 
nwtfcted.  exposing  the  left  pleural  cavity.  The  pericardium  was  next  opened 
and  the  needle  discovoiiMl  lying  diagonally  in  the  let^  ventricle.  In  attempt- 
ing Xa)  remove  it,  the  violent  action  i>i'  the  heart  chatiged  its  position,  so  tbat 
it  was  lost,  which,  logelher  with  another  accident,  that  of  an  iodoform  tam- 
pon slipping  into  the  pleural  cavity,  where  it  n^mained,  induced  the  operator 
lo  abandon  further  attempts  at  extniction.   The  patient,  however,  recovered. 

Hytirops  pericardii. — I  believe  that  dropsy  of  the  pericardium  rarely  follows 
woun<ls  either  of  this  sac  or  of  the  heart.  llennen§  mentions  a  single  case, 
in  which  eight  ounces  of  serum  were  f(mnd  in  the  pericardial  sac.  Peri- 
canlitis.  attended  with  tmnsudation  of  serum,  however,  will  t^-equently  follow 


*  R«Dkia;*B  Abfitraot  of  the  Medical  ftvieocea,  vol.  xxxt  p.  16&. 

iUodinl  Ncwi,  Jul^  31,  188B,  p.  123. 
Bibliotbeo  Chirurgicu,  vol.  ii.  p.  378. 
UUtUry  Sar««i7,  p.  413. 
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Other  wounds  and  contusions  of  the  chest,  and  may  also  arise  from  rheumal 
and  other  influinmalions,  ais  well  an  from  (>r>;anic  diMcase  of  the  heart. 

Tho  symptoms  of  etfusion  an-  pymmidal  ciulncRs,  and  fiHubloeardiac  !3r»nn( 
most  distinct  towards  the  upper  part  of  the  8tenium.     In  the  early  Htagi 
Hueh  aeeuniulutioTis,  and  when  ihey  are  the  result  of  ehninic  iutlamnmtioi 
fnclion-HouiiiIrt  may  he  nH*o*;nized.    Wl»on  the  coUeetion  hecomee  large,  thei 
will  be  irregularity  of  the  heart's  action,  a  feeble,  invgular  pulne,  and  gi 
anxiety  and  distix'sn  in  breathing,  aeeompatiied  with  a  eorlain  degrw?  of  ful- 
ness of  the  parieles  of  the  chesl  over  the  region  of  the  heart.    The  diagm 
should,  where  (he  case  becomes  one  of  extreme  urgency  and  involvoi^ 
question  of  oiiei*uiion.  bo  veritled  by  the  use  of  the  exploring-needle. 

Tapping  the  penoardintu  was  (irnt  perfL»nned  in  America  by  Dr.  John 
Wnrren  in  1852.  Thiw  was  a  sueecssful  tase.  The  ]>roposal  to  open  the  i 
dates  back  to  the  seventeenth  eenlury,  though  its  execulion,  so  far  as 
known,  was  not  accomplished  until  18Ii).  by  Homero,  of  Barcelona. 

There  is  a  difterence  of  oi>inion  «s  to  the  projwr  place  for  making  tl 
puncture,  some  advisiiiij  the  space  between  the  fouiih  and  tilth  ribs,  soi 
the  one  between  thetitth  and  sixth,  and  otheiv — among  them  Larrey — the<u 
between  the  seventh  riband  the  ensiform  eartil:ige.  Looking  at  the  Mibj. 
simply  from  an  anatomical  point  of  view,  the  space  between  the  sixth  anil 
seventh  ribs,  one  inch  lo  the  letlt  of  the  margin  of  the  sternum,  would  appear 
to  be  the  most  accessible  route  to  the  cavity  of  the  pericanJium,  reme: 
bering  that  the  internal  manHuary  artery  lies  a  little  external  to  the  9i( 
of  the  stennirii  and  the  intcrconlal  at  tlic  lower  margin  <d'  the  rib.  As 
abscesses,  the  prominence  of  tlie  swelling  sliould  have  due  weight  in  det* 
mining  the  place  of  puncture,  as  the  presumption  is  that  the  cavity  can 
reached  most  safely  wheiv  the  bulging  is  most  marked.  The  7vsislan< 
which  the  skin  t»ffers  to  puiictui-e  should  be  rcmove<i  by  a  prcliminat 
incision  with  a  bistoury,  ibroui^b  which  the  trocar  should"  be  passed  and 
pressed  cautiously  onwai^d  until  there  is  reason  to  believe  that  the  pel 
caixlium  has  been  |>eH'oi*}Ued.  when  the  Htylet  should  be  wiihdniwn.  If 
fluid  escapes,  the  tit»car  must  be  inserted  and  C4irried  farther  inwartls  nnl 
tlie  collection  is  ivaclied.  Tu  prevent  uir  from  entering,  a  piece  of  gUl 
tubing  can  be  slipped  over  the  canuin  :ind  its  end  dmpjied  into  a  basin  of 
water.  The  aspimtor  may  be  more  advantageously  em|»loyed  for  the  purf»os« 
of  tapping. 

The  results  of  the  operation  will  be  determined  in  a  great  measure  by  the 
cause  of  the  dropsy.  If  it  arise  from  organic  disease  of  the  heart,  the  ri'lief, 
of  course,  can  only  bo  of  a  tempotnin,*  nature.  Of  the  22  eases  collected  bj 
Giinther,  7  proved  successful,  4  died*  and  in  the  remainder  the  result 
not  obtained. 

I>r.  John  li.  Roberts,  of  Philadelphia,  has  published  an  analysis  of  41  ei 
of  paracentesis  pericardii.  Of  this  number  "27  wore  males,  8  females,  and 
6  the  sex  wjis  n*>l  known.  The  age  »d'  the  patients  was  as  follows:  11  caa 
were  under  21  years,  15  were  over  21.  and  in  15  the  age  could  not  be 
termined.  The  oldest  person  operated  on  was  sixty-eigbt  years  of  age.  ai 
was  tapi>ed  twice,  once  on  the  right  side  of  the  sterimm  ;  the  youuj 
was  six  yean*  old,  and  was  also  tapped  twice.  TIk*  result  of  these  ojw] 
tions  is  extremely  eticowniging :  ll»  of  the  patients  ix'covered,  21  died,  and 
1  case  remained  uncertain  as  Co  its  termination,  yielding  46.34  ]fer  cent,  of 
recoveries."* 

The  operation  has,  I  believe,  been  performed  t»nly  once  in  this  city,  fti 
that  by  Dr.  Herbert  Norris.     The  patient  did  not  nnrover.     A  noticeable 
feature  in  this  case,  I  am  told  by  the  doctor,  was  the  existence  of  violej 
movements  imparted  to  the  canula  by  the  heart. 

Wounda.  of  the  i^Hsds  of  the  thorax. — Wounds  of  the  internal  mammary  ai 
intercostal  arteries  have  already  been  considered.     Wounds  implicating  the 
great  vascular  trunks  c<tntained  in  the  chest  aiv  generally  quickly  fatal,  ai 
*  New  York  Uoditiki  Juuroal,  Decauibvr,  1876. 
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ytx  in  Aome  rare  oases  the  prolongation  of  life  for  a  short  period  of  time,  in 
eorj*»equence  of'  pivssurv  upon  the  iujured  vessel  by  fragments  of  bone,  balls, 
clothing,  otc,  should  bo  inciteraont  onoujjh  tor  tlie  surgeon  to  make  an  effort, 
hu^foless  though  it  may  seem,  for  the  rescue  of  a  dyiii^  man.  Kveii  a  w«»und 
of  the  aorta  may  not  prove  immediately  fatal ;  and  one  catie  is  itjcorded  in 
which  recovery  followe<i  this  accident.  This  is  the  case  of  Iloil,*  in  which 
jibe  patient  lived  a  year  alter  a  wound  of  the  ascending  aorta,  and  died  from 
joiner  disease,  relletan  records  the  case  of  a  man  who  lived  two  months 
after  a  punoture  of  the  aorta  near  it«  origin,t  and  Snviard  that  of  ani»ll»er, 
who  survived  the  wound  eleven  days.  Acting  AHsislant  Surii;eon  Pijwrt 
A:ruitil)os  the  notes  uf  the  case  of  a  private,  accidentally  shot  by  a  pistol-ball 
throui^h  the  arch  of  the  aorta,  who  lived  lung  t'nougb  to  bo  carried  from  the 
place  where  the  wound  was  Inflicted  to  the  post-lioHpiial,  a  short  distance  off. 
Acting  Assistant  Surgeon  White§  also  met  with  an  instance  uf  a  pujictured 
Wound  of  the  aorta,  near  its  root,  in  which  the  patient  died  on  the  day  of  its 
n*<t'ption. 

Htuwis  of  (he  caiur  terminate  fatally,  though  doatli  is  not  in  all  inHlances 
ioslantaneous.  Acting  Assistant  Surgeons  Wliite  and  llortonjl  each  i*eport 
a  ca!*L«  of  a  wound  of  the  descending  cava,  the  fii'st  caused  by  a  pistol-ball, 
the  patient  living  long  enough  to  be  carried  to  a  convenient  post-hospital; 
the  s*:*cond  produced  by  an  ari-ow,  and  which  did  not  prove  fatal  for  forty 
hours. 

Wounds  of  t)ie  innominaU  vessels. — In  two  instances  where  the  innominate 
arlvry  was  woundod,  one  lived  twenty-four  houi-s  and  a  second  six  days. 
How  much  longer  this  l«i»t  case  might  have  sur^'ived  it  it*  impossible  lo  nay, 
inasmuch  as  death  was  bmughl  aboiit  by  an  attempt  to  extract  the  ball,  in 
doing  which  a  furious*  homorrhago  was  provoked,  destroying  the  patient.^f 

Wounds  of  the  subclavian  vesseU. — A  wound  of  these  vessels,  though  in  all 
probability  fatal,  is  not  utterly  hopeless.  Five  cases  aiv  reported  during  the 
mie  Amfrican  war.**  which  demanded  surgical  interference,  the  patients 
living  from  two  to  nixteen  days,  and  in  one  of  which  a  Confederate  surgeon 
successfully  tied  the  left  subclavian. 

One  of  ilicso  cases  illustrates  very  forcibly  how  a  ball  may  not  only  wound 
a  large  vessel,  but  may  also  at  the  same  time  obstruct  its  canal  in  such  a 
manner  as  to  prevent  a  fatal  bleeding.  It  was  the  case  of  a  private  belonging 
to  the  Sixteenth  Pennsylvania  Cavalry',  who  was  admitted  mto  the  Satterlee 
llt^pital.  August  26,  1864,  with  a  gunshot  fraotui-e  of  the  clavicle,  tirst  rib, 
and  scapula.  There  was  no  pulse  at  the  ^vrist,  and  both  sensation  and  motion 
were  wanting  in  the  arm.  on  the  injured  side.  On  September  1.  several  spicule) 
of  bone  wen*  removed  from  the  wound.  .Six  days  after,  hemorrhage  occurred, 
when  an  unsuccessful  atloiupt  was  made  to  ligate  the  subclavian.  The  patient 
ehortlv  after  died,  and  on  making  the  autopsy  the  subclavian  was  foiind  both 
pinned  and  plugged  with  spicula^i  of  broken  bone  for  two  inches  of  its  course. 

Tkeatment- — In  wounds  «d'  the  large  Mood-ve.ssels  of  the  chest,  when  life 
18  noi  immediately  extinguished  by  hemorrhage,  the  duty  of  the  surgeon  id 
to  disturb  the  patient  as  little  as  pfissible.  If  moved  into  a  hospital  or  other 
place  of  shelter,  it  should  be  done  on  a  stretcher,  in  the  gentlest  manner  pos- 
sible, keeping  the  head  and  shoulders  low,  applying  external  warmth,  and 
giving  little  heed  to  collapse.  All  attemptn  to  explore  the  wound  or  to  scai'ch 
for  the  foreign  body  are  of  secondary  importance,  especially  if  there  is  reason 
m  believe  that  the  missile  is  acting  the  i>art  of  a  tampon.  Assistants  should 
be  instructed  what  course  to  adopt  in  case  of  renewed  bleeding,  and  if  the 
v«(«cl  is  aeoeesiblo,  as  the  subclavian  or  the  innominate,  a  cool,  derided,  and 
persistent  attempt  should  be  made  at  ligation.    No  patient  should  be  allowed 


•  HcDkc,  Z«ilflrbrin,  IS37. 
riiDioa«  CliirurKic»Io,  1310,  L  iii.  P.  341. 
<'ircular  No.  3,  8urg.  Oeol.  Office  U.  6.  A., 
[bid.,  p.  Ufl. 

SurKicKl  HUtory  or  tb«  W»r,  Ptrt  I.  vol.  ii.  p.  6X0. 
Ibid.,  p.  i31.  M  Ibid.,  p.  i»2\. 
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to  perish  uuhelped.  If  there  be  but  a  single  ray  of  hope  coming  from  o\ 
the  li^htof  jiaHt  conturios  ofHiirgical  history,  let  the  sufferer  have  the  bond 
of  it.  anti  the  surgeon's  efforts  cease  only  when  death  has  decided  the  confli< 

Wounds  of  the  (Esophagus  in  its  thoracic  portion  are  very  rare.     Durii 
our  late  war  no  easvs  of  i^uch  injuries,  ho  far  as  1  can  ancertairi.  wei-e  observi 
save  one  by  Assistant  Surgeon  J.  C.  McKee.  thai  of  a  private  belonifin^  U 
the  Fifteenth  New  Jersey  Volunteers,  who  wa**  shot  in  the  chest  by  a  coonidal 
ball  at  Spoltsylvania.     At\er  death  the  rpsoyiha^us  was  found  laoeraiod  by  thi 
misHJIe.  which  remained  in  contact  with  the  tube.    There  were  no  aymptoi 
to  indicate  the  nature  of  the  injury.    The  only  sign  which  would  indicate 
existence  of  such  a  wound  would   be  the  escape  through  the  external  opei 
in^  of  fluids  taken  by  the  mouth.    Holmes  notices  a  case,  taken  tnmi  B<iyei 
•'Treatise  on  tSurjt;ieul  Maliidies,"  produced  by  a  bayonet-slab  in  the  chof 
through  which  wej-e  discharged  diffon.^nv  materials  swallowed.     This  patiei 
ultimately   ivcovered.      The   treutUitnU  of  a   case  of  this  nature  will   coi 
siHi  in  sustaining  the  patient  by  nutritious  injections  of  milk  and  beef^^ssem 
thn»wn  into  the  bowel  for  several  days,  until  there  has  been  time  for 
to  take  placo.  i 

Woonds  of  the  Thoracic  Duct  euiiHt  be  not  only  fatal,  but  also  amon^;  the 
rarest  <d"stu'gical  injurie-i;  and  it  is  ditiicult  to  conceive  of  such  an  accidentj 
occurring  without  the  contiguouft  parts  participating  in  the  damage.     (' 
Injuries  of  the  Lymphatics,  vol.  iii.) 


CHAPTER  VIIL 

WOUXDS  AND   DISEASES  OF  THE  ABDOMINO-PELVIC 
CAVITIES   AND  THEIR  CONTENTS. 


General  Directions  in  Laparotomy. — In  order  Xo  avoid  neodlefts  ropelition 
iji  (it!«cvi  n-quirini^  ihc  optTaiioii  of  laparotomy,  1  Bhall.  bclbre  tukiu^  up  the 
coiiMJdviaiioii  L)f  Bpeciul  cases,  lay  down  the  rules  to  be  observed  iu  perform, 
ing^iliu  uperatioD. 

J  The  patient  ^nliuuld  ho  placed  on  a  table,  in  the  rocunihont  poKitioii,  and 
>oftcd  to  a  >f<»o<i  H^ht.  The  lower  limbs  are  to  be  }>laccd  toguthur  aiul  st-- 
I'urely  wrapped  in  a  blanket,  over  which  a  few  turns  of  a  roller  arc  riuide.  The 
ffurlUce  ul'  tlio  alidotacn  must  be  ihoroujurhly  clcuuscd  with  soap  and  water, 
afterwards  with  alcohol  or  ether,  and  finally  with  a  lotion  of  cori'Oftivo  sub- 
linmte  (one  to  one  thousand).  A  coniprcKS  of  carbolJKed  gauze  wet  in  the 
Imttvr  solution  and  allowed  to  i^main  over  the  surface  of  the  abdomen  for 
several  hours  before  the  operation  is  a  useful  precaution.  Towels  wet  iu  a 
warm  -solution  of  the  bichloride  of  mercury  are  to  be  spread  over  (he  parts 
around  the  field  of  ojHsration.  The  urine  sliould  be  di*awn  before  the  opera- 
lion  begins.  Two  fijnns  of  sponges  must  be  on  hand,  one  round  and  the 
other  bioad  and  flat,  and  should  be  absolutely  clean.  The  tirst  are  intended 
ti>  l>e  used  to  soak  up  the  bUxjd  from  divided  vesHels;  the  second,  or  the  thin, 
broad  ones,  are  designed  to  he  introduced  into  the  abdomen  in  order  to  pre- 
vent the  intestines  from  protruding  ihnnigh  the  wound  and  to  catch  any 
hI(M>d  or  other  matters  which  inight  otherwise  come  in  contact  with  the 
peritoneum.  Every  sponge  sh«Hild  be  counted  before  and  after  the  orwration, 
to  see  that  none  have  been  allowed  to  remain  in  the  abdomen.  Tne  same 
ftpmge  should  not  be  used  too  otten  <luring  the  opeiTition,  an<l  never  a  second 
tune  without  beiug  washed  out  in  hot  water.  While  the  parietes  are  being 
divided,  the  vessels  are  (o  be  seized  with  the  small  hiemostatic  forceps,  as 
tiro©  is  usually  too  important  for  formal  ligation  by  Ligatures.  Once  com- 
pressed by  those  forceps,  the  vessels  s<>ldom  rcquii*e  t^nng. 

The  instruments  must  be  kept  in  a  bath  of  carbolic  acid  (one  to  twontv), 
and  their  number  should  be  counted  before  and  after  the  openUion.  The 
parietal  peritoneum  is  best  divided  by  being  firsi  raised  with  the  forceps  in 
the  hands  of  the  operator  and  an  assistant*  the  opening  beiug  made  between 
the  two  instruments,  and  not  until  all  bleeding  has  been  stopped. 

A*svfttinU. — The  itperator  will  generally  require  four  assistants, — one  to 
take  charge  (tf  the  amesthetic,  one  to  work  with  hiiuhelf,  and  two,  who  nuiy 
be  nurses,  to  tiike,  wash,  and  return  sponges,  and  to  rx^place  soiled  water  witri 
a  clean  fresh  supply.  Operator  and  assistants  must  have  <d)served  the  usual 
preliminary  ablutious  both  as  to  person  and  as  to  clothing.  Anyone  who 
a  short  time  previous  to  the  operation  has  been  engaged  in  making  a  post- 
mortem, or  who  has  been  treating  cases  of  erA'sipelas  or  other  eonlugious  or 
infectiouB  diseaso.  is  disqualified  to  act  as  an  assistant:  indeed,  it  is  not  well 
to  have  many  spectators  present  in  abdominal  operations. 

If  during  the  progress  of  the  operation,  which  in  difficult  cases  may  be 
prolonged,  the  patient  is  threatened  with  collapse,  the  use  of  hot  water  over 
the  intestines  will  tend  to  enei-gize  the  heart.  When  it  becomes  necessjiry  to 
have  the  intestinea  out  t>f  the  wound,  they  should  be  carefully  covered  with 
aseptic  towels,  ^n<l  should  be  bandied  as  little  as  possible. 

429 


430        WOUNDS  AND  DISEASES  OF  ABDOMJNO-PELVW  CAVITIES. 

The  abdominal  cavity  should  be  flushed  with  warm  water  &nd  all  fluid 
CHrcfully  moppod  out  before  closing  the  wound,  and  in  doin^  this  the  peb 
cul-de-^intc,  bciiit^  the  most  dependent.  shouM  i-ecoivo  wpfoial  attention. 

Ihiriiii;  I  he  clowini;  of  the  wound  in  the  abdominal  walls  a  flut   hp« 
should  be  allowed  to  remain  between  I  lie  liitt'SiineH  and  the  parietes  until 
the  sutures  aiv  inlrodueed  and  i-eady  to  be  secured,  alter  which  it  cjin 
withdniwii  tlirougU  an  intei^'al  between  llie  threads.     The  e*uture»  mus^t  1| 
elude  she  ])Lrit(»tK'uni.     To  prevent  eonfusion  in  scpanitin^  the  suturest.  tl 
ends  of  each  nuiy  be  olasped  between  the  jaws  oi^  a  luemoftatie  forceps 
they  are  suceet*9ively  inirtHliieod. 

Atler  closure  a  littie  iodoform  may  bo  sprinkled  over  the  lino  of  appro3 
mntion  and  the  usual  antifteptie  eotnpresses  and  cotton  applied,  the  whole 
being  supported  by  a  many-tailed  flannL-l  bandage  firmly  apphed  around 
abdouien. 

Woonds  of  the  Abdomea  are  diviiled  into  non-penetrating,  penetrating, 
visceral. 


Hon-penetrating  Wounds  are  subdivided  into  trgmneninry  and  mv,wlo-fef^ 
menttinj,  and  may,  in  tluir  orio^in,  be  contused,  inciHed.  puneturt'd.  laeeral 
or  gunshot.  The  tVeipicncy  t)f  abdominal  as  compared  with  other  gunshot 
wounds,  Olis  found  to  bo  in  the  ratio  of  3  to  8 ;  and  he  adds  that  about  one- 
tenlh  of  all  who  perish  in  battle  die  fn^rn  injuries  of  the  abdomen. 

Contusions  of  the  abdominal  xoalls  are  ^^uite  common,  and  are  the  reeull 
blows,  falls,  the  passa;^e  of  wheels,  and  prt^ssure  between  opposing  forc^ 
They  are  ehai'acterize<i  by  discoloration  or  ecehymosis,  presenting  all  ehadt 
of  color, — blue,  puqiie.  yellow,  and  green.     These  marks  are  due  to  the  rui 
ture  of  vessels,  chiefly  veins ;  yet  the  branches  are  small,  and,  being  situate 
in  the  subcutaneous  cellular  tissue,  their  rupture  produces  little  incon^ 
niencc.     (.)ccasionally,  espociallv  in  the  lumbar  region,  blood-swellings  foi 
of  considerable  magnitude.     There  is  another  ecchymoeis  of  much  grvaH 
importance.     It    is  proecded   by  a  diffused  swelliiig.   the  discoloration   not 
reaching  the  surface  until  after  three  (tr  four  days.  and.  when  present,  fol- 
lows injuries  at  the  lower  and  outer  portions  of  the  abdominal  punetes.    Thi 
condition  implies  a  lesion  of  deeper  and  more  imjwrtant  vessels,  such  as  ti 
deep  circumnox  iliac.     If  neglected,  sad  stnu-tural  havix*  will  be  commilt) 
by  the  extensive  separation  of  the  planes  of  muscular  tissue  in  which  thi 
blotKl  is  situated.    In  the  case  of  a  young  b4>v  who  was  under  m}*  eaif  in  the 
Pennsylvania  Hospital,  who  had  received  an  injury  on  the  left  side  of  the  ak^- 
domen.  I  found  this  condition  to  exist  to  a  very  unusual  degn-e.     Thesi'  ef^ 
travasations  may  ivsult  in  abscess,  which,  if  deep,  will  be  of  a  ditfused  or  noi 
circumscribed  nature.     Peritonitis  may  likewise  follow  even  slight  contusi* 

The  pn>gnosis  in  contusions  of  the  abdominal  parietes  is  not  unfavtu*abl 
unless  there  is  reason  to  suspect  deep  hemorrhage,  the  formation  of  abscet 
or  peritonitis,  any  *me  of  which  adds  greatly'  to  the  <langer  of  the  case. 

Tbeatmext. — ^Vhen  the  contusion  consists  of  a  slight  ecchj-mosis.  nothii 
more  than  a  stimulating  application,  such  as  soap  lininient.  will  be  rcquii 
in  order  to  <|uicken  the  ahsoi-ption  nf  the  changed  hlood.     Should  a  blo*i 
tumor  rcMull.  it  must  not  tie  opened,  unless  it  pmvokes  an  abscess;  presAUi 
alone,  by  adhesive  strips  or  by  a  bandage,  will  c<mtnbute  to  its  removal 
absorptum.  though  the  process  may  be  slow.    After  a  blow  above  the  crest 
the  ihum.  should  there  tie  n  difl*used  swelling,  the  case  must  be  watched  M-il 
the  most  scru]>ulous  care.     The  introduction  of  a  grooved  needle  will  dei« 
mine  \U  nature,  and  if  it  proves  to  be  blood  and  continues  to  increase,  a  fr 


incision  shotdd  be  promptly  made,  for  the  double  purpose  of  evacuating  the 

When  fluppuration  followi^y 
contuHlouB  or  bhMKl-clots,  a  free  incision  will  be  equally  imperative.  ^H 


accumulation  and  securing  the  wounded  vessel.     When  fluppuration  followi 


Incised  and  Punctured  Wounds. — There  are  several  degrees  of  these  woun< 
founded  upon  their  depth.    They  may  extend  through  the  integument  and 


iNCISED  AND  PVNCTVRKD    WOUNDS, 


431 


^rficial  Gftticia.  throu^^b  the  muscles  and  aponeuroses  to  the  peritoneum,  or 
tbr»>uuh  all  the  luniina?  into  tlie  cavity  of  tlic  iibdoiueii.  Tninsvcrso  \v<mnde 
will  gape  morv  tbaii  vertical  ouom.  Tbey  »i*c  produced  by  kiiivt's,  niK<jrs, 
dng^orft.  AftbreH,  bayonets,  boms  of  animalH.  etc.  Wbcn  not  deept-r  than  the 
Rub^utaneoua  ttd«ue,  tbu  bleedin<^  is  usually  iiiHi^niticunt.  an  ibe  pudicH,  Hujter- 
flcial  epi*^aHtrie.aiid  HUpertirtul  circumflex  iliac  vessels  are  nnia II.  An  cxcc^plion 
to  this  ftlatemenl  niUHt  be  made  in  cane  tbe  spermatic  cord  be  injured.  I  have 
eeen  a  in>uble»oino  bleeding  ftdlow  a  wound  of  the  spermatic  artery.  When 
the  muftolef*  or  nponeuri^tieH  are  divided,  the  wound  assumei*  greater  im]>or- 
tAJice.  The  deep  epi^isiric,  circunirtox  iliac,  and  nmnuiuirv  are  lial»le  to  l»e 
or  torn,  and  are  capable,  under  such  circumHtnnces.  of  giving  rise  to 
^  srous  hemorrhage.  When  tbene  wounds  aiv  extensive,  atid  situated 
iia  the  median  line  (linea  alba),  or  above  the  crest  of  tbe  ilium,  in  front  of  the 
erector  inpina*  muscles,  they  are  likely  to  be  iollowe<l  l>y  such  weakness  in 
tbo  walls  of  the  abdomen  as  stiY>ngly  to  predispose  the  patient  to  hernial 
prntru-sions.  Their  proximity  to  the  peritoneum  increases  likewise  the  risk 
oi  irtflammatiott  of  that  membrane. 

Trkatmbnt. — Tbe  arrest  rjf  hen»orrha^e  will  demand  the  first  attention  of 
the  surj^fou.     If  thi'  wound  is  not  deeper  than  tbe  snperticial  fascia,  little 
blotwl  will  be  lost,  and  perhaps  no  vessels  will  require  the  ligature;  though  no 
branch  which  shows  a  disposition  to  bleed  shtmld  be  allowed  to  remain  un- 
tie*].    When  the  muscles  are  involved,  the  greatest  care  must  be  obsen'ed  to 
dLicorer  and  secure  any  artery  which  has  been  injured;   and  on  this  ac- 
oount  there  should  be  no  baste  in  cl(»sing  the  wound,  especially  when  it  is 
in  a  litcality  where  a  principal  trunk  of  the  parietal  ve.ssels  is  situated.     If, 
regardless  of  this  maxim,  the  jtarts  be  sewed  together,  we  nmy  have  the 
mitrtiticatioa   to  tind    the    mUHcles  separated   from  one  another  by  blof>d, 
with  all   the  concomitant  evils.      I   have  seen  a  palient  almost   moribund 
from  au  oversight  of  this  kind.     When  eom|Kdled  to  reopen  .snch  a  wound, 
ihere  will  Ik?  ditficultyin  tinding  the  vessel  and  a  strcmg  probabilitv  of  subse- 
quent abscesses  and  even  sioughiiig.     Six  cases  of  fatal   hemori'hage  fn>m 
Wounds  of  this  kind  are  iioiiccd  in  the  "Surgical  Hisloiyof  the  War."  in  one 
of  which  a  tiiial  ivsort  was  bad  to  ligation  id'theextenjal  iliac,  without  success. 
It  will  be  best  to  tie  b^ith  ends  of  vessi-ls  which  are  found  bleeding,  eidarging, 
if  ueces*sary,  the  wound  for  that  purpose.     It  is  possible,  wheiv  the  wound 
extend*  into  the  tnuscles,  to  have  interstitial   bieedii»g  without  any  bUxMi 
flowing  externally,  a  fact  which  should  place  the  surgeon  U|Kin  his  guard 

Tinst  Hucb  a  contingency.  When  the  hemorrhage  has  been  arrested  and 
matters  foreign  to  the  parts  have  been  i-emnved.  the  wouiid  should  be 
thon>ughly  cleansed  with  carbolic  acid  and  water  or  the  corrosive  sublimate 
solution,  and  its  edges  bn>ught  together  by  interrupted  sutures,  inserted 
ftutliciently  dwp  to  include  all  the  divided  structures.  This  direction  must 
be  faithfully  obser\'ed.  otherwise  the  i*etraction  of  the  muscular  tibres  will 
greatly  weaken  the  parietes.  This  deep  stitching  has  been  thought  by  some 
to  be  unnecess4iry,  because,  they  say.  tin*  threads  soon  cut  through  the  in- 
cluded muscles.  If  however,  a  suflftcJent  hold  is  taken,  this  will  not  fidlow 
until  n  b<md  of  connecting  material  has  been  provided.  The  most  ditficult 
region  in  which  to  secure  union  is  the  epigastric.  The  sparse  amount  of 
connective  tissue  renders  the  skin  less  extensible  and  niore  piNtne  to  gape. 
Aitor  the  closure  of  the  wound  and  its  protection  by  carbi>(ated  or  subb- 
ed gauze  and  salicyliEed  cotton,  the  dressings  and  the  abdonien  should 
(iiurr«junded  by  a  broad  bandage,  ilw  walls  being  relaxed  by  niising  the 
sbouldei's  of  the  patient.  Rest  in  the  recumbent  position,  a  restricted  diet, 
and  opium  if  pain  is  present,  constitute  the  remaining  treatment.  If  the 
wound  is  quite  sntalL  and  not  deeper  than  the  integument,  after  its  closure  we 
may  be  eout^^nt  with  a  compress  kept  in  place  by  one  or  two  a<lhesive  stripa. 


Penetratiiig  Woonds. — Two  varieties  of  penetrating  wounds  of  the  abdomen 
are  rcui-'gni/A'd  :  one  without  and  one  with  the  escape  of  a  portion  of  the 
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viscera.  Tho  pecmliar  structuml  an*angoment  of  the  abdominal  walls — thai 
i!*,  the  plaices  of  muscular  tissue  running  in  (iifiVTeiit  diivetions.  downwarc 
upwards,  and  trani*vei*8oly — admits  of  the  alHjc»niiii:il  puriotcs  bciuij  iiicii 
to  n  oonsideraMe  extent  and  yet  noviseeral  prntrusion  Ibllowin/if,  as  some 
the  muscular  tibres  will  always  remain  undividetl  mid  will  immediattdy  vh 
over  the  opouint^  on  the  w  itiidruwal  of  Ihu  vulneratiii^  instrument.  In  otl 
instances,  even  when  the  opening  is  quite  smuU.  a  jioriion  of  intestine 
on\entum  will  press  its  way  through.  In  sueh  cast's  the  wiiuud  will  ^»ner- 
ally  he  located  in  the  Hnea  aiha  or  near  to  the  linoa  semilunaris,  whero  tl 
tendiuous  or  aponeuorotic  stinicture  prevail. 

Whether  with  or  without  protrusion.  |K'uetrating  wounds  arc  fnnighl  wii 
tianger,  ftxim  the  eonsei|ueiit  risk  of  ]>eritoiiitis.  It  is  true  that  traumatic 
peritonitis,  like  iraiiujalic  ])U'uritis.  !ias  no  great  tendency  to  become  general, 
Imt  is  u^^ualIy  circuinscribeil  nv  limited  to  the  vicinity  of  the  wound,  and  is 
not  likely  to  exceed  the  legitimate  demands  of  repair.  When  it  tran-tcends 
this  it  is  probably  duo  to  an  aceuuiulation  of  blood  t>r  pus  acting  ihe  part  c»f 
an  in-itant.     These  two  elements  of  evil  cause  much  of  the  surgeon's  anxiety. 

Though  it  is  exceedingly  rare  for  the  viseei-a  to  escape  injury  in  {Hsnetrating 
wounds,  yet  tlicre  are  some  very  remarkal>le  cases  in  wliicn  it  is  lH.*iieved 
that  not  only  balls  but  even  sabres  have  passed  ihruugh  the  abdomen  with- 
out damaging  any  portion  of  its  contents.  While  the  possibility  of  such 
occurrence  is  not  to  be  denied,  there  can  be  little  doubt  that  matty  so  record) 
aiv  without  Huflicieni  evidence  to  justify  their  being  accepted  as  trustworthy. 
Dr.  Hare.*  of  New  IFampshire.  relates  the  case  of  a  boy,  fifteen  years  of 
age,  who.  in  sliding  from  a  hay-mow,  came  in  contact  with  a  barbed  ha] 
hook,  which  entered  the  perineum,  passed  obliquely  beneath  the  pubin.  ant 
emerged  at  a  point  two  inches  below  the  umbilicus  and  one  inch  from  the 
right  si<le  of  the  linea  alba.  The  hook  being  separated  from  the  haudk',  the 
two  parts  were  removed.  In  three  weeks  the  patient  was  well.  A  still  more 
iX'iiuirkable  example  of  a  i)enctrating  wouml  is  given  by  Dr.  Ilouston.f  I  he 
nature  of  which  was  clearly  established  by  an  autopsy  sixteen  years  at^er  the 
iiiju  ry.  The  ease  was  that  of  a  woman,  who.  in  slippmgdown  from  a  hay  mow, 
struck  upon  the  handle  (d'  a  idtchfoi'k.  which,  entering  the  vagina,  passed 
throiiL;h  the  pelvis  and  altdnmen  itt  the  midst  of  the  viscera,  perforated  the 
diajthntgni,  and.  after  traversing  the  chest,  stntek  against  the  second  rib. 
The  handle  was  removed  and  the  patient  recovered.  The  ojK'ning  in  the 
diaphragm  did  not  beal ;  and  when  the  examination  of  the  body  was  made, 
a  portitiu  of  the  abdominal  viscera  was  found  in  the  chest,  a  fact  which  ex- 
plained the  peculiar  gurgling  Bounds  that  were  uft43n  heard  in  the  thorax 
during  the  life  of  the  woman. 

Petieirating  icoundx  with  protrusion. — The  degree  of  protmsion  will  be  d^ 
termined    by  the  extent  of  the  ]>arietal  woutid.      The  omentum,  from  if 
extent,  and  the  siuall  intestines,  trom  their  mesenteric  attachment,  bavin] 
Ihe  greatest  latitude  of  movement,  are  pecidiarly  prone  to  escape.     I  have 
seen  large  jiorlioiis  ttf  the  bowels  force  themselves  through  a  very  smi   ' 
aperture  in  the  abdominal  walls.     Those  accidents  not  unfre<juently  folit 
tlghtH  in  which  one  or  other  of  the  parties  is  cut  with  a  knife. 

Trkatment — When  the  case  is  tine  of  simple  protrusion,  without  int) 
tinal  or  omental  injury,  the  parts  should  be  returned  into  the  alnlomen  with 
the  least  possible  delay.     It  should  not  be  t"<rrgotten  that  every  moment  th«_ 
viscera  remain  outside  of  their  normal  cavity  exposed  to  the  air,  the  dam 
of  inflamniation  is  increased.     It  is  not  uncommon  iit  wounds  received 
fltreet  encounters  to  tind  the  part»  soiled  with  dirt  and  jmrticles  of  grav( 
All  such  nmtter  must  be  carefully  removed  by  the  douche,    The  water  shoi 
be  warm  and  cnrbolized  (one  to  forty),  and  may  be  applied  by  being  squeei 
from  a  sjjouge  or  thrown  fi'oni  the  uokkIc  of  a  syringe,  the  displaced  vibcm 
at  the  same  time  resting  on  sofY  oarbolissed  towels  or  flat  carbolized  spong< 
It  ifl  not  always  an  easy  task  to  restore  the  protruded  atructuros.  They  mj 

*  BoitoD  Modiuul  «nd  Surgic&l  Journal,  vul.  xxu.  p.  71.  t  1^^*^ 
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be  constricted  by  the  edges  of  tho  wound  and  refuse  in  roc^de.  Under  such 
circamalanct's  the  lto<ly  should  h*>  bent  or  flexe*!  ho  as  to  I'elax  the  pariotes 
tml  wimit  of  the  widest  suparation  of  the  opening.  To  secuiv  the  full  value 
oi  this  position,  either  (he  tingcrH  or  rotnictoi's  should  be  inser(o<l  on  each 
Miivoftne  wound  and  the  walls  of  the  body  bo  wtll  drawn  tonvurtj,  Should 
Ih^lfiifficulty  cou8it)t  in  the  intestines  bc'in;^  distended  with  i^s.  the  ^ut  musi 
WMntty  eotn])ix*ssed  between  the  thumb  and  tintrtT.  in  order  to  force  the 
air  into  that  pari  of  the  bowel  which  is  within  the  abdomen;  if  sucoesst^il, 
the  collapsed  IuIki  Ciin  be  ivudily  repiueetl.  The  ^la  tnay  ha  removed  al»o 
by  making  minute  punctures  in  the  intestine  with  a  needle,  thougb  the 
pmctice  ift  not  to  be  commended.  If  thesi^  ditlereut  plans  fail,  the  wound 
dhould  be  enlai^ed  with  a  probe-jKiintod  bistoury,  the  intestine  at  the  same 
timt?  being  guardeti  by  the  tingers  against  injury. 

Where  the  wound  is  large,  and  when  several  coils  of  intestine  have  oscnpod 
id  become  tilled  with  air,  much  ditfieulty  is  often  experienced  in  consequence 
the  involuntan^  etVorts  of  tbe  patient  extruding  them  as  ol\en  as  they  are 
retamed.  The  remedy  in  such  cases  is  the  use  of  an  anaesthetic  ppeliniinary 
to  efforts  at  reduction.  On  returning  the  prolapsed  viscera,  the  omentum 
should  have  precedence  of  the  intestine,  when  both  are  pivsent.  If  reduced 
together  or  in  mass,  there  is  danger  of  the  lx)wel  becoming  so  entangled  in 
tlie  folds  of  llie  omentum  as  to  create  obstruction  or  strangulation.  Thia 
was  the  case  in  two  instances  which  1  can  ivcall. 

It  is  worthy  of  notice  that  tbe  intestines  in  being  restoivd  are  sometimes 
forced  l:»otween  the  parietes  and  the  reflected  peritoneum,  an  error  which  may 
ln)  readily  committed,  and  which  is  l:H3St  avoided  by  following  the  receding 
XBMii»  wild  the  tingers  and  ascertaining  in  this  way  that  the  wound  is  entirely 
clear  of  obstruction.     Should  a  portion  of  the  omentum  be  strangulated  in 
the  wound  for  some  time  before  application  is  made  for  relief,  it  will  in  all 
probability  be  found  adherent  to  the  circumference  of  the  opening,  and  per- 
naps  its  vitality  destroyed.     Whether  this  last  be  the  case  or  not.  it  will  be 
obviously  impro|K^r  to  attempt    its    reduction.      Such  a<lhesions  cannot   lie 
broken  ui>  with  iiupuniry,  and  if  this  wore  done,  to  resioi*o  a  mass  of  de- 
r<?rioratoa   structu»v  atU^r  st»  long  a  sojourn  outside  of  its   normal  cavity 
Would  be  only  to  cast  a  tirebnind  into  the  abdtmicii.     The  ]>rotruded  portion 
ahould  be  surrounded  with  a  ligature  on  a  level  with  the  parietes,  and  the 
naaM4  cut  away,  allowing  tbe  stump  to  cicatrize  iti  the  wound  in  case  the 
nn&  fjf  anii'^optieH  has  been  omitted,  otherwise  the  stump  may  be  turned  into 
tbe  abdomen.     I  have  removed  large  portions  of  the  omentum  in  this  way 
with  entire  success.     After  the  reductiim  of  the  intestines  the  wound  must 
be  carefully  examined,  and  any  vessels  requiring  ligature  are  to  be  secured. 
N'ext  in  ortier  is  the  closure  oi  the  divided  parts  ;  and  here  the  rule  to  include 
all  the  structures  which  have  been  severed  applies  with  increased  force.     It 
iwaa  Mome  lime  before  I  could  accept  this  method,  believing  that  the  perito- 
neum was  so  resentful  of  irritation  that  tbe  prick  of  a  needle  must  Lend  to 
kindle  inHamtnation ;  hut  I  have  long  since  learned  better,  and  now  know 
that  to  negleel  its  inclu.-^ion  wilh  the  other  components  of  the  ab<lominal 
walls  is  to  leave  the  patient  expose<l  to  the  very  evil  which  it  is  vital  loavoid. 
Tbe  sutures — which  sh'.mld  be  silver,  silk,  carbolized  eatirut.  or  silk-W(»rni-gut, 
must  aceonlingly  be  curricil  tbrougb  all  iho  layers,  including  the  peritoneum, 
and  in  sutticient  numbers  to  bring  tben»  iiccurately  togetlier,  thus  obviating 
any  vacuities  that  might  otherwise  remain  in  the  cellidar  tissue  which  eim- 
neet£i  the  peritoneum  to  the  parietes,  and  I  hereby  preventing  intei-stitial  ex- 
^Iftvasaiion.     Tbt*   iidditional   treatment,  including  dres^tings.  position,  and 
VODBtitutional  nutnagement,  does  not  differ  fmm  that  described  under  iion- 
penelrating  wounds. 

Rupture  of  the  ahdominal  walh  Without  the.  integument  hein^  broken. — This 
injury  is  not  common,  but  may  exist  without  lesion  of  the  abdominal  con- 
tents.    The  causes  which  pro4iuce  such  a  rupture  are  falls,  the  passage  of 
wbeeU.  tetanus,  etc.     Professor  Da  Costa  witnessed  the  case  of  a  cavalryman 
VOL.  I.— as 
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who,  in  consequeneo  of  a  fall  from  his  horsu,  had  the  leit  rectus  muscle  toi 
Th«  umbilifus  prolrudeU  very  much  as  the  effect  of  the  injury.     A  painTt 
was  brought  into  my  hospital  wiinl  haviti*;  fallen  from  a  Hccomi-stor}' wimii 
upon  the  |iax-oment.    I£e  wa^  i*estless.  pale,  cold,  aiid  almost  ]>ul8ele^8.    Tbci 
wan  no  wound  <ir  the  inteirunienl.  but  on   the  left  eide  of  the  abdomen. 
Uttlo  above  Poupart  s  ligunient,  theiv  was  a  marked  bultjini^.  very  rosonai 
on  percuHHion,  yielding  a  jijurglin^  Kound,  and  which  1  rcjLcardcd  a^  a  ijort 
of  Ine  iritentine  that  ha<i  passed   ihnmph  a  rent   in   the  broad  muHclos. 
p<w(-nn)rleni  shortly  aOer  liis  admission  ventied  the  existence  of  this  leflioi 
Pollard*  gives  a  case  <d*  rupture  of  the  rectus  muscle  in  a  hospital  patient 
who  fell  against  a  bed-post;  an<l   tlie  same  author  tlkiitks  tluii   in  such  in- 
stances there  may  have  existed  a  previous  muscular  degeneration  predi 
posin/ij  to  a  lesion  of  this  miture.     The  Hymploms  of  rnjiture  aiv  very  mu< 
the  Mtme  as  those  of  intonial   hemorrhage,  1  bough  it  does  not  netressari] 
follow^  that  much  blooii  is  lost.     The  face  is  pale,  the  pulse  small  and  feebl 
the  akin  cold  and  clammy;  thci'c  is  a  sense  of  extreme  proslmiion.  at-coi 
panied  with  anxiety,  restlessness,  and  tossing  about  of  the  patit-nt. 

Tkkatment. — In  order  to  briii/;  about  reaction,  external  warmth  should  bo 
appHe*!,  and  wine  or  brandy  administered  intenially.  I  do  not  attach  any 
imporlaiice  to  the  use  of  milk,  beef-tea.  or  oilier  articles  of  liquid  nouriMi- 
menl.  In  the  condition  of  shock  they  arc  not  appropriated,  and.  lying  in  the 
stomacb^  do  more  harm  than  good.  Stimulants  also  remain  without  being 
absorbL-d,  and  tor  this  reasou  should  be  exhibited  in  small  amount  and  ai 
consitierable  intervals.  iSliouId  the  patient  survive  for  any  lengilj  of  time, 
it  may  be  necessary  to  cut  down  and  restoi*o  the  intestine.  Such  an  oj»oi 
ation  woidd  have  been  demanded  in  the  above-mentioned  case  which  cj 
luider  my  care,  liail  deiiili  \u\\  taken  phice  early,  as  the  rent  had  produo 
strangulation  of  the  bowel.  If  by  position  and  taxis  the  intestine  can 
restored,  and  rctaintrl  by  a  c*imprei»8  and  bandnirc.  such  a  plan  should 
adopted  in  preference  to  an  operation  ;  but  if  not,  there  is  no  reason  why 
skin  should  not  he  divided,  the  constriction  relieved,  the  bowel  reduced,  ai 
the  parts  united  by  deep  sutures,  which  will  conduce  to  establish  a  strong 
bond  of  union  than  that  which  results  from  cicatrization  without  sowing. 

Foreign  Bodies  in  the   Stomach. — Foreign   bodies  frequently  enter  tl 
atomacb.  eiibta*  by  accident  or  design.      Writoi's  have  divided  these  hodi( 
into  round,  tial.  jHiintcni.  and  irregular.     The  diviHion  is  one  of  practical  ii 
portance.     Kound  Iwidies,  as  bullets,  marbles,  or  pt'bbles.  are  of'len  swallow*! 
oy  boys  for  amusfun'iit.     f*oins  also  not  unfrequcntly  are  swallowed  in  thf 
same  way.  or  by  accidi'iil.     I  have  known  a  person  to  sw^allow  seven  or  elgl 
bullets  as  a  piece  of  cnli^^rtainnient  tor  sonjc  companions.    Knives,  forks,  pii 
and  hair  have  also  Hlh){ju(l  into  the  stomach,  both  with  and  without  the  coi 
sent  of  the  |»atient.    The  insane  are  mu<.-h  given  to  the  habit  of  bolting  bt>di< 
of  an  unusual  character.     \  c^tso  is  reportcdf  in  which  a  soldier  was  sh( 
in  the  abdomen,  the  ball  entering  the  stonuich,  in  the  cavity  of  which  it  w 
found.     Bodies  like  pins  or  needles,  if  they  succeed  in  reaching  the  stomach, 
may  make  their  way  through  its  walls  and  tiiivel  to  disiani  points,  much 
the  same  manner  as  when  broken  in  external  parts  of  the  body.     In  ll 
way  may  be  explained  the  presence  of  eoriain  foreign  substauoeH  in  untiai 
situations. 

Round  bodies  make   their  way  out  of  the  stomach  and  through  the  h 
teslinal  canal  more  easily  than  those  having  an  angiUar.  elongated,  or  irregi 
lar  shape.     Articles  of  unusual  size  and  form  will  succeed  in  oassing  i 
pylorus.    In  one  or  two  instances  Ihi^  foreign  body  ha«  perforated  tne  stimiac 
aa  in  Eddy's  case,  and  been  extracted  thmugh  the  abrlominal  parieles.    Bo*1iw» 
pass  the  pyloric  orifice  of  the  stomach  which,  iiulependent  of  observation, 
wo  could  scarcely  credit.     I  published,  some  years  ago,  a  very  remarkable 

•  lIoltnM'H  Hjfltem  of  fiurgerj,  toI.  H.  p.  629. 
t  Surgiual  Hiilorj  of  the  War,  Part  II.  vol.  U. 
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of  presence  of  f'oroije^n  bodies  in  the  int«t4linos.  It  occurred  in  a  temalo 
nubject  whiclj  I  \vn»  exttmiiiinff  in  thu  disHOftin^-mom  of  the  Philadt'lphia 
School  of  Anutomy.  Scanorcd  aloni;  the  intcstiuiil  canal  from  the  jojnnnm 
to  the  rectum  were  found  the  folluwin^  articles;  three  npool»  of  cotton,  the 
thread  jmrtially  unwotind  :  two  roller  hamiaijeH,  one  two  inches  and  a  half 
wide  and  about  one  inch  tliick,  while  the  other  had  hecome  ))artially  unn»lled, 
ODe  end  bein^  in  the  ileum  and  the  "I  her  in  the  n-H-funi ;  a  nund^er  of  skeins 
of  thread,  a  quantity  hein^j^  |)ueke<l  ligliily  in  the  cuHinn  :  and.  tinally.  a  |>air 
of  su«pender».     I  aherwards  learned  that  this  woman  had  been  insane. 

Mr.  Bryant  epeaka  of  a  Htomach.  very  much  thickened,  in  Guy's  Ilonpital 
Mu^um.  It  was  that  of  a  sailor  who  had  been  in  the  habit  of  swailow- 
uji^  cdasp-kniven.  This  man  had  at  ditferent  times  di(*|KWed  in  this  manner 
of  no  Ieft«  than  twenty  knives.  Finally  the  hhwleof  one  perforated  the  colon 
and  deslntyed  his  life.  Several  bladei*  weiv*  tbund,  partially  eroded,  in  the 
stomsch. 

I>iiran  mentiona  an  ingtanco  of  a  woman  in  whose  stomach  nine  ounces 
of  pinn  were  f<»und,  and  llajjjer*  reports  a  cane  of  a  Polish  woman  who 
carried  for  live  months  in  her  stomach  twenty  iron  nails,  seven  iron  sash- 
bolts,  one  hundred  aud  one  pius,  two  paternoster  beads,  and  various  other 
thinip4. 

Mr.  Taylor,  of  Edinburjijrh,  narrates  the  case  of  a  patient  who  swallowed 
an  artitieial  plate  with  six  teeth,  which  was  passed  oy  the  anus  three  days 
afterwards 

Trkatmest. — The  physician  is  qUen  applied  to  by  parents  in  great  alarm 
in  eonseouence  of  a  child  having  swallowed  a  piece  of  coin  or  a  tuurble. 
Though  I  have  known  a  ninuber  of  such  cases,  in  no  instance  can  I  recall 
tnv  evil  consequences  resulting  from  the  accident. 

'fho  practice  of  exhibititig  a  cathartic  imnuMliately  after  the  foreigu  sub- 

Mance  has  been  swallowed  is  to  l)e  deprecated.      A  htxly  hurried  along  the 

intestinal  tul>e  in  the  current  of  glandular  setrrot  ions,  and  under  tlie  energetic 

peristalsis  excited  by  the   purge,  may,  esjKH'ially  if  it  be  rough,  seriously 

damage  the  mucous  and  other  tunics  of  the  bowel.    It  should  ho  left  for  two 

or  three  days  l<»  the  physioli»gieal  prtH-osses  of  the  stomach  and  inteHtine, 

whirh  jfenerally  serve  to  carry  it  forward,  and  at  the  same  time  to  encase 

it   in  feculent  matter,  rendering  its  surfaces  hannless   to  the   bowel,  after 

which,  if  it  is  not  passed  spontaneously,  a  cathartic  may  be  admitiistered 

of  such  nature  as  will  pi'oduce  a  conHintent  evacuation,  the  best  being  a  mix- 

Ixiro  of  sulphur,  senna,  and  the  bitartnito  of  potash, — half  a  drachm  of  each 

being  taken  in  a  little  syrup,  or  the  compoiuid  liquorice  powder  may  be 

Huhstituted. 

When  the  body  is  one  the  passage  of  which  is  very  improbable,  such 
AB  a  knife  or  fork,  and  which  is  liable  to  produce  inflammation,  ulcer- 
ation, and  piirforatiim  of  the  organ,  or  to  excite  a  destructive  |K'ritotdtis, 
the  question  of  oix*ning  the  stomach  and  extracting  the  body  will  arise. 
When  jHjrformed  tor  this  purjKiso,  the  operation  is  called  gastrotomy^  from  the 
(in^eW  word^  ^aim^p,  the  stomach,  and  rirn^tu,  to  cut. 

DpERATtON  OP  Gasteotomy. — This  ojtenitiou  was  lirst  [>erformed  by  Florian 
Mathis,  a  surgeon  of  Hnindenburg,  in  lti02.  When  it  is  contemplated  to  ojien 
the  stomach,  no  s<ilid  tV^wi  should  be  taken  by  the  patient  for  thirty-six  hours 
before  the  operation,  aud  for  six  or  eight  hours  not  even  liquids,  in  order  that 
the  vjscus  may  be  empty  and  the  risk  of  extravasation  be  thereby  dindidshed. 
Kven  with  the  p4js.HibiIity  of  vomiting,  it  is  better  to  adtninister  ether  or 
chloroform,  to  insure  entire  cjuietude.  The  patient  being  placed  upon  the 
baok,  an  incision  should  be  made  two  or  three  inches  in  lengthy  commencing 
the  lineu  setnilunaris.  and  extending  obliquely  downwards  and  outwards 
an  inch  below  aud  parallel  with  the  cartilaginous  border  of  the  chest. 
After  the  incision  thntugh  the  integument,  the  remaining  layei*s.  fascial, 
tcudinoua,  muscular,  and  fn^ritoncal,  sh(mld  he  lifted  in  succoasion,  and  divided 

■  &C.  Bwtbolomvir'e  HospiUl  RvporU,  vol.  ii.  p.  118. 
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upon  a  grooved  director.     Thi*  done,  the  right,  or  pyloric,  extremity  of  l1 

Htoniach  will  l>e  brought  into  viow,  whioh  Hlnuiid  Ue  tixcni  and  ivtniiUHl  at  {he 
wound,  oithur  by  pinching  up  a  iWId  with  the  tinirorH  or  by  piwsing  a  thrt'at^ 
thn)ugli  its  coats*.  The  surgeon  then  dividers  ihu  anterior  wall  of  tlic  orj 
in  the  direoTirm  ot*  the  externul  wound  to  an  extent  nearly  ftufficient  tor 
extraetion  tjf  the  iureigii  Intdy.  wliieh  is  bepit  aceOiupli»hed  by  n  pairuf  pol] 
pUH  t»r  gullet  tbreopH.  Thu  wound  in  the  viwutf  should  now  be  elos<Ml 
jjenibert,  HUtures,  and  the  opening  in  the  parietes,  including  the  ])eritonetirn. 
uniteti  by  deep  interrupted  Plitches  of  isdver  wire.  I)urii»g  the  uperatiim 
the  utnioHt  care  shoulci  be  observed  to  prevent  cither  blood  or  the  conlento 
of  the  stomach  from  entering  the  Kae  of  the  peritoneum.  All  vesseU.  there- 
fore, muHl  be  tied  and  the  Ideeding  be  allowed  to  cease  before  the  parietal 
layer  of  the  senMis*  ini'mbj'ane  if*  divided,  and  an  assistant  must  be*  readv 
with  a  Hoft,  warm,  carbolated,  moist  (*p(»nge  to  receive  any  mutter**  which  | 
may  escape  fi'oni  the  organ.  The  entire  pnicedure  should  be  done  antiBt^n^H 
tically.  ^H 

During  the  after-treatment  the  Bhoulders  of  the  patient  should  be  kept  ' 
ftoniewhut  elevated,  aiifl  the  lower  extremities  flexed  over  a  pillow.  No  (6tx\, 
linuid  or  si>li<i,  niu^t  lie  alloueJ  to  unter  the  stnmach  for  eight  or  ten  days 
after  the  openition.  All  nntiriHhment  should  be  administered  by  the  rectum 
during  this  lime.  AHer  the  lapse  often  days,  milk  aiid  beef-e«tM3nce  maj  be 
taken,  in  small  <iuunlilteH  at  a  time,  by  the  moulh. 

Wlien  the  object  JR  to  establish  an  artificial  opening  t»r  gastric  fistula,  tj 
incision  thi-ough   the  walln  of  the  stomach  will  nHjuire  to  be  made  evei 
smaller  than  in  the  operalitm  of  gastrotomy,  and  the  e^iges  of  the  opening 
must  be  slitihed  to  the  margin«  of  the  parietal  wound.     (See  GaBlrostomy.) 

The  operation  of  gastrotorny  for  the  removal  of  foreign  iMjdies,  if  we  ex- 
clude the  cases  rcfeiTcd  to  by  Frissac,  Bouisfion,  Garcia.  New.  and  Kwing, 
which  have  been  regarde*!  with  suspicion  by  Otis,  has  been  done  twenty 
times,  the  operators  being  Mnthis,  llubner,  Schwabc,  Cuvr<M*he.  L.  Beil, 
Gluck.  Lnbbe,  ll*Miry,  Bille,  P'elizet.  Sehnnborn.  Th<trnlon,  Kocher,  Billroth, 
(Tussenbauer,  Beriniys,  of  St.  Louis,  Loreta,  PolaiUon.  and  Berg.  These 
operation^  resulted  in  seventeen  n^coveries  and  three  <leaths.  In  Berg's 
case,  a  female,  twenty-six  years  of  age.  a  qtmntity  rd'  hair  was  removed  from 
the  stomach.  In  another  case  whicli  was  reported,  two  pounds  of  hair  weru^. 
extracted.  ^H 

In  the  ea.se  operated  on  by  Polaillon  and  reported  to  the  Fi-ench  Academ^F^ 
the  bo<iy.  which  was  a  steel  fork,  was  diagnosed  by  susj>ending  fi-om  a  thread 
a  magnetic  needle,  which  on  being  brought  near  to  the  alxlominal  wall 
over  the  epigastric  region  was  distinctly  deflected. 

Koch,  who  has  reviewed  the  literature  of  gastrotomy,  it  is  proper  to  sal 
accepts  only  twelve  cases  as  being  unj'm|)eAchable. — viz.,  those  of  Sehwal>e, 
Filanus,  Bell.  Labhe,  Kocher.  (rnsscnbauer,  Schonborn,  Thornton,  Billroth, 
Crede.  Polaillon.  and  Ui(  hardson.  If  to  Koch's  twelve  cases  rccognired  as 
gonnine,  wo  add  those  of  Bernays.  hornta,  and  Berg,  of  the  correctnews  of 
which  there  is  no  doubt,  wo  shall  have  fifteen  cases,  with  fourteen  recoveries 
and  one  death. 


Pyloric  Stenosii. — Coarctation  of  the  pylorus  or  of  the  cardiac  orifice  of 
the  stomach  as  the  result  of  the  cicatrization  of  agastric  ulcer  is  occasionally 
met  with. 

The  signs  of  this  condition  are  great  dilatation  of  the  stomach,  recurrinff 
attacks  of  severe  burning  pains  in  the  epigastrium,  obstinate  vomiting  f»t 
foo<i  and  other  mattei*s,  and  constant  thirst.  In  some  instances,  if  the  v* 
cus  has  been  thoroughly  emptied  by  the  stomach-tube  a  localized  hardni 
may  be  detected  in  the  region  of  the  pylorus  on  deep  pressure  being  made. 

DiAONOBis. — The  disease  may  ivadily  bo  mistaken  for  carcinoma,  but  the 
chronic  course  of  the  induration,  the  absence  of  cachexia,  and  the  enor- 
mous dilatation  of  the  stomach  should  servo  to  ostabliah  the  distinction. 
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TaEATMENT. — ^Thih  consiHtH  in  wunhin^  oat  tiio  stomAch  daily  with  a  nolu- 
tioD  of  borax  (^w.  xv-xx;  watur.  (>i).  rfjjealinjj  the  same  until  the  water 
retuniH  clear,  and  exhibiting  peploui/AMl  milk  and  poptouized  beef. 

Digital  diiitat ion. —  For  the  oiiri>  of  pyloric  stenosis  Professor  Loivia,  of 
Bolofurna,  has  devirted  the  o|K?ralion  of  dii:;ilal  dilatation.  It  is  performed 
as  follows.  On  the  day  of  operation  the  stomach  should  be  washed  oul^ 
U  least  twice,  with  the  borax  solution  at  an  interval  of  two  or  three  houi-s. 
Alter  the  last  lavage,  the  surface  of  tlie  abdomen  having  been  thoroughly 
cleansed  with  a  wash  of  bieliloHdo  of  morcury  (ouo  to  one  thousand),  an 
iiioisiun  i»  to  be  made  four  and  a  halt  or  five  inches  in  length,  beginning 
at  a  ]>oinl  about  one  inch  and  a  half  to  tho  leU,  and  one  inch  below  the  onsi- 
fonn  cartilage  downward  and  oulwanl.  and  parallel  with  the  border  of  the 
ribs  on  the  right  side.  Alter  dividing  the  skin,  fascia,  and  muscle.s.  the  pen- 
toneum  i»  next  opened  to  ati  extent  eipial  to  that  of  the  tirst  incision,  taking 
care  first  to  secure  all  bleeding  vessels.  The  pyloric  end  of  the  stonmch  being 
now  recognized,  it  is  to  be  drawn  through  the  external  wound.  Gmsping 
the  organ  near  its  lesser  curvature  and  just  to  the  leit  of  the  pylorus,  by 
means  of  two  Hat-bladcd  forceps,  the  blades  of  which  are  covered  by  some 
soft  material  in  order  to  prevent  injury  being  done  to  the  organ,  the  latter  is 
next  opened  between  the  instruments,  and  the  index  or  little  finger  introduced 
an<l  by  gradual  pressure  made  to  pass  through  the  pylitric  o|K'ning,  dilating 
the  same  by  the  introductio?i  of  a  second  finger  until  the  capacity  of  the 
opening  is  ^uHicieutly  enlarged.  The  wound  in  the  stomach  is  to  be  closed 
by  ton  or  twelve  fine  catgut  Lembcrt  sutures,  not  including  the  mucous 
membmne.  It  is  sometimes  advised  to  unite  the  latter  membrane  ii»depen- 
dcntly  by  a  fine  suture.  After  bringing  the  edges  of  the  peritoneum  together 
by  the  animal  thread,  the  muscles  and  the  integument  are  to  bo  brought 
together  by  deep  aixl  snperficial  sutures,  and  the  dressing  completed  by 
placing  a  pledget  of  carbolized  gauze,  I'eintbi'ced  by  a  layer  of  salicylized 
cottoD.  over  the  wound,  and  encircling  the  abdomen  with  a  broad  bandage. 

ProfertHor  Loreia's  fii-st  case  of  pyloric  dilatation  (a  successful  one)  was 
performed  September  14.  18H2.'  Since  that  date  it  has  been  repeated  a 
number  of  times  hy  its  author  and  by  other  Italian  surgeons,  the  death-rate 
being,  as  far  as  can  be  ascertained,  about  thirty-five  rwr  cent.  The  operation 
has  been  done  twice  by  i)\;  Charles  MacBurner  ot  New  York,  in  both  in- 
stances with  a  fatal  i*esult.  Lorota  has  apptieJ  the  dilatation  to  both  the 
pyloric  and  the  canliac  opening.  The  circumstances  justitying  a  resort  to 
an  operation  confessedly  attended  with  groat  danger  would  be  those  in 
Mrhich,  after  waslting  out  the  stomach  as  directed  by  Dr.  Rurtsell,  the  sup- 
iK»rt  of  the  patiotjl  by  lavements  and  the  inIn«Iuction  of  peptonized  food 
mto  the  stomach  had  tailed  to  furnish  the  necessary  nutrition. 

Pitrtiftt  Gastrectomy  or  Pylorectomy. — Thin  operation,  suggested  by  Merrein 
xnd  »ubse(|uently  advocated  by  Gussenbauer  and  l>y  Winiwarter,  was  first 
<'arried  \x\U*  effect  by  Pean  in  1871*,  by  Rydygier  in  1880,  in  both  cases  unsuc- 
ivftsfuUy.  and  bv  Billn)th  succeHsfully  in  1881.  Excision  of  the  cardiac  end 
of  the  stomach  lias  been  done  once  by  Dr.  I^ane,  of  California,  but  unsuccess- 
fully. The  operation  has  been  done  chiefly  for  the  removal  of  carcinoma 
of  the  pylorus. 

Opekath»n. — The  preliminary  steps  of  the  operation  are  the  same  as  in 
that  for  the  relief  of  pyloric  stenosis,  dit!ering  only  in  a  single  particular,  the 


enei  oi  pyi 
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incision  coraniencing  uekiw  instead  of  one  inch  to  the  left,  of  the  ensiforrn 
cartilage.  The  right  extremity  of  the  stomach,  after  exposure,  is  to  be  drawn 
through  the  abdominal  wound  and  held  by  a  sott  towel  wet  in  warm  carbo- 
liwd  water.  The  surgeon  now  proceeds  to  separate  the  pylonis  and  gi*owth 
from  its  omental  attachments,  lesser  and  greater,  every  vessel  being  tied  in 
two  placed  by  jiassing  n.aind  each  a  curved  needle  anne«l  with  an  aseptic 
silk  thn^ad,  and  ctitting  between  the  ligatures.      This  done,  a  fiat  sponge 

*  The  firvt  opermCtfni  tau  been  fllfttmed  for  Schedv,  id  1877,  nod  Riobtar,  of  Barlin,  U  oredftwl  with 
Uvta^  flnt  aug^ted  the  proeedure. 
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wrun^  out  of  oarbolizod  hot  watur  is  to  bo  placed  undonienth  the  pylorus 
and  duodenum.    In  removing  the  diseased  portion  of  the  organ  the  scissurB 

will  he  found  to  be  the  Ik-pI 
Fio.  866.  instrument  for  the  purpose. 

The  incision  should  be  mar 
a  short  distance  bey<md 
timit{4  of  the  dist^a<te.  and 
cutting  from  al>ove  doi 
wards,  and  from  left  to  ri^hl 
loaviiiij  the  lower  third  of  the 
ori>un  uii(livide<l.  The  nwull 
ing  wound  is  then  dosed 
tlio  Woelfer  miMlidcation 
(.'Eerny's  sutures.  By  this 
method  two  rows  of  stitchei 
are  introduced,  thus  giving 
great  Hcciiriiy  lo  the  sew- 
ing. The  first  or  innermost 
Bcries  iiicludi"  only  the  niUHuuInr  und  peritoneal  coats,  and  are  inlroduced 
from  within  outward,  and  when  tied  trint;  together  the  cut  edges  of  the 
wound;  the  second  series  are  passed  fnun  without  inward,  also  including  the 
two  external  tunics,  constituting  the  ordinar}*  Lemhert  sutiii^e.  and  when  lii 
invert  the  parts,  bringing  the  nerous  surtiicc  in  contact.  The  sutures  ehoul 
be  inserted  less  than  one-eigl»th  of  an  inr  li  apart.  The  divided  portion 
the  pylorus  being  closed  (  Fig.  356),  the  remaining  third  may  now  be  severol 
and   likewise   the   duodeiuim 

on   tlio  op(>(isite  side  of  the  Fio.  361 

growth.  The  operation  is 
comjileted  by  bringing  the 
two  pnrli^iusof  the  canal  to- 
getliiT  and  joining  them  by 
sutures  stnnlnr  to  those  dc- 
scrilicd  above.  (Fig.  357.) 
The  parts  being  returned  into 
the  abdomen,  the  external 
wound  is  closed  by  inter- 
rupted ftutiu'es,  and  the  re- 
maining part  of  the  technique 
carried  out  by  means  of  the 
oi*d  inary  antiseptic  dtvssings. 
Mikulicz  has  collected  32 
cases  i)f  pyloi-eclomy,  with 
only  8   recoveries   from    the 

operation.     Winslow  has  analysed  61  cases  of  the  operation,  of  which  nui 
ber  44  died  and  1(>  recovered. 

Considering  the  fearful  niortaiity  following  pyloroctomy.  and  the  uati 
of  the  disease  for  which  it  is  usually  done,  I  doubt  very  much  if  the  o| 
ation  comes  within  the  sphi-rc  of  legitimate  surgerj'. 

Gnatro-enttrostovty—Thit*  operation  consists  in  estaldishing  a  communis 
tion  l>etween  the  stomach  and  some  portion  of  the  small  inte-^tine,  usuallj 
the  duodenum  or  the  jtyuniim.— theohjet-t  being  to  support  life  in  carcinoma- 
tous disease  of  the  pylorus  of  an  aggravated  character.     The  first  operative 
steps  for  gnstro-enterostomy  arc  the  same  as  for  pyloreetomy,  except  that  the 
preliminary  division  of  the  pariet4.'«  should  bo  made  about  one  inch  fnrthi 
to  the  right.     After  the  stomach  lias  been  exposed  it  should  be  seized  ai 
drawn  out  of  the  external  wound.     Displacing  the  omentum,  the  neai 
\otiU  *>f  intestine,  preferably  the  duodenum  t)r  tht»  jejunum,  is  next  i-augi 
aiMi  drawn  i>ut  in  like  manner,  and  its  contents  carel\illy  displaced  by  n 
nipulation,  it^  em])ty  condition  being  then  maintained  by  two  india-rubb 
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l&  hair  an  inijh  in  brvadth,  pasfled  through  iho  raesentcry  and  round  the 
iwel.  and  litid  with  moderate  tirmnosfl.  An  incision  one  inch  in  length 
is  now  made  longitudiually  on  the  anterior  8urtacu  uf  the  Ktoimieh  about 
two  inches  from  il«  greater  curvature,  and  a  wimilar  one  on  the  free  border 
ol*  the  intestine.  The  connection  between  the  two  is  next  made  by  two 
'u  of  the  modified  Caerny's  tiuturo  as  done  in  pylorectomy.  Tlie  first 
r>r  stitches  i.H  intrtxiuced  thn^ngh  the  lower  edge  of  the  opening  in  the 
Htoniach  and  the  corresiponding  part  of  the  intestinal  incision,  and  of  cour»o 
on  the  Hide  uf  tbo  cut  HurtiiceH.  Atler  than  completing  the  Renii-circum- 
fcronco  of  the  wound,  the  intestine  is  turned  over  and  the  second  n>w  of 
sutures  (Lenibort'tt)  introduced.  (Fig.  358.)  Bufo]*u  restoring  the  part8  to  the 
abdomen,  the  loop  of  in- 
testine nhould  be  ntilehed  I^w.  868. 
tothc Htoniach  fora  ^hort 
distance  on  each  Hide  of 
thecunimuuicatiou.  This 

idone    to  prevent  any 
irp     angulation      be- 
tWfCQ   the  eitoniach   and 
the  intestine  by  drugging 
uf  the  tatter,  a  condition 
caUtdated  to  produce  ob- 
struction.     TbiH    opeiii- 
lion     of    gaslrt)-i*nlcros- 
lomy  was  introtlucud  by 
^unuay^   and    has    been 
practised     by     Langen- 
ouch.    Robertson,  South- 
am,  Woltfer  (the  first  to 
operate,    in    September, 
1S81),  Kydj'gier,  Monas- 
lyreki,  Billroth.  Pearce,  Ogston,  Gould,  and  othei^s.     Winslow  and  Ashhurst 
have  collected  2ii  civ^es  of  gustti»-euteiiwtoniy,  showing  7  succesaeM.  1  partial 
eucra**«,  and  14  deaths.    Though  in  many  resiwcts  a  more  justifiable  operation 
tk»n  pylorectorny.  yet  if  the  mortality  cannot  be  reduced  it  will  probably, 
•cially  when  done  for  malignant  disease  of  the  pylorus,  receive  out  little 
ITor  among  conscientious  Hurgeons. 
GnMrorrhaphy  is  an  operation  designed  to  close  any  o]Hnnng  through  the 
walls  of  the  stomach.     It  has  been  pi'actiseti  in  oases  of  wound^  fistula,  and 
perforating  ulcers  of  the  organ,  and  in  cases  belonging  to  the  first  and  the 
last  category  offers  the  patient  the  only  chance  of  life. 

The  operiktion  does  not  diffor  from  that  t»f  gastrotomy,  which  has  boon 
already  described,  and  tor  whit^h  it  is  only  another  name. 

(t (1  if r ostomy. — This  operation,  devised  l»y  Kgebert,  a  Norwegian  military 
surgeon,  in  1837.  and  first  performed  by  Sedillot  in  1846,  is  inleude<l  to  ea- 
lahrmh  a  fistidous  opening  between  the  at-omach  and  the  abdominal  walls  for 
the  intrtj<iuclion  of  nourishment  when  the  oesophagus  has  become  perraa- 
nenlly  obsitructe*!  by  Ktricture  or  morbid  growths. 

t>PKRATi«».\. — Aii  iiK-isiiin  is  made  on  the  left  side  lour  inches  in  length  and 
one  inch  below  and  parallel  with  the  costal  border  of  the  thonix,  dividing 
the  ditfcrent  strata  of  tissues  in  ordi;r  until  the  peritoneum  is  reached.  After 
all  bleeding  has  been  arn.?sted,  this  membrane  is  divided  and  its  edges  stitched 
to  the  intt'gurnent  on  the  untire  circumference  of  the  wound.  The  stomach 
is  next  sei/.ed  and  drawn  into  the  opening,  and  a  series  of  stitches,  arranged 
circularly,  so  as  to  enclose  a  space  the  size  of  u  quarter  of  a  dollar,  is  intii> 
duce<l  thnmgh  the  periti^ncal  and  muscnhir  coals,  then  through  the  integu- 
ment, and  firmly  tied.  These  sutures  bring  the  two  peritoneal  surfaces, 
that  of  the  stomach  and  that  (d'  the  abdominal  parietes,  into  close  contact. 
Next,  in  order  to  effect  a  similar  apposition  of  the  serous  surface  of  the 
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etomaeh  with  that  portion  of  the  poritoncum  which  Udoa  the  eurfac-u  of  t1 
wouud.  u  second  row  of  suturus  is  iii»urlod  within  ftud  opposiio  to  the  i 
torvalH  of  the  first  and  extonially  through  the  skin.  Tho  oxiurnal  -wtnind 
now  cl(>8cd  up  U)  iho  space  occupied  by  tho  cii'cular  rows  of  tititcbea  ai 
droHsed  anlisejttically. 

Where  the  neceseity  for  food  is  ur^^ent.  the  exposed  surface  may  be  pun< 
lured  with  an  aspirating  needle  u?id  nourishment  introduced  through  ([ 
canal  of  the  inslrumeut.  In  the  course  of  thix*e  or  four  days  the  adheK)< 
between  the  urgan  and  Ihe  abdominal  walls  will  be  complete,  thus  aealii 
off  the  peritoneal  cavity  from  the  exterior,  when  it  will  he  proper  to  op< 
tho  stomach  with  a  shaijj-pointed  bistoury  sufticiently  to  adtnit  of  the  inti 
ducUon  of  a  rubber  tube  about  oue-quurlur  of  an  inch  in  diameter  and  having 
a  broad  ;*houlder  to  pivvent  its  slipping  into  the  organ. 

The  early  operations  of  gastixjstoniy  weiv  excceiiingly  fatal.     Accordii 
to   Lesas.  1  out   of  31   cases  recnvei*ed.      Afler  the   intnHiuclion  of  am 
sepsiw,  according  to  the  same  author,  tlieix^  were  28  recoveries  m  132  ca? 
The  morlahty,  as  !iiii:lil  nnlurally  bu  aiiiicijjuicd.  de]iended  on  the  characU 
of  the  disease"  for  wInVfi  ibc  iipc-ialioii  wan  duuc;  thus,  in  28  cases  »ubjuOl( 
to  this  procedure  for  stricture  of  tlie  <esophagus.  intlanimatory  and  Ky]>hilitj 
12  ivcovered.     Fnjfessors  (iross  and  Asnhuivt  have  tabulated  250  cases 
gastrostoniy.  giving  15S  deaths,  or  a  mortality  of  74  per  cent.     I>r.  Portt 
of  Wayne,  Indiana,  lias  I'ecenlly  jHsrforrued  l)ie  op^MTition  successfully.    K; 
cept  in  cases  of  inipcruicalile  Ktrlcture  of  ihe  tjcsophagus  of  a  non-maligni 
character,  ga»trtj!-tomy  should  iioL  be  advised. 

Penetrating  Wounds  implicating  the  Viscera.— Woonds  of  the  StomacL- 

The  epigitslri''  re;;ion  is  a  duiigerous  locallly  in  which  to  receive  injuries, 
blow  applied  here  vviih  much  force  has  frequently  been  followed  by  deal 
wiihout,  it  is  said,  any  appreciable  lesion.     This  is  possible,  owing  to  l[ 
pi-oximriy  of  the  great  solar  plcxtis ;  though  I  doubt  not  that,  if  a  care 
examimition  had  been  made  in  wuch  Jiilul  cases,  in  most  of  them,  at  leal 
suUicient  visible   explunatiou  would    have   been  found  for  the    unfortunal 
result.     I   wart  once  called  to  see  a  miller  who  had  been  thmwn  violeutljj 
from  a  horee.  striking  the  al^domen  just   below  the  sternum    against    the" 
corner  of  a  wall.     Though  greatly  shi)cked,  he  was  able  to  n^^v  and  M'alk 
tbreo-fourlhs  of  a  mile  to  his  liome,  where  he  died  in  a  few  hours  in  an  ago] 
of  pain  such  as  1  have  never  witnessed  in  any  other  case  during  all  my  i)i 
fe»siniiul  life.     There  was  no  abdtuninal  distention  or  tenderness,  no  marki 
palloi"  III'  uRtist  cold  skin,  no  vomiting  or  hiccough,  nothing  indeed  to  indical 
oxtmvasation.  hemorrhage,  or  pentonilis ;  and  yet  I  cannot   doubt   that  the 
man  had  a  rupture  of  the  stomach.    So  dangerous  are  injuries  of  this  regit 
that  even  in  Ine  pugilistic  ring  it  is  considered  ''foul"  to  plant  a  blow  IwU 
the  belt. 

The  danger  is  enhanced  if  at  the  time  of  i-eceiving  an  injury  the  stomal 
is  distended  with  food  or  gas.  Dr.  Collins*  narrates  the  case  c»f  a  Itoy  wl 
fell  twelve  feet  shortly  alter  eating  a  hearty  meal,  prwiucing  a  rent  V 
inches  long  on  the  anterior  surface  of  the  stonnich  near  the  pyloric  extremii 
which  proved  fatal  in  nine  houi-s.  Mr.  Bryant  records  an  instance  of  nipTu] 
of  the  mucous  membrane  of  the  stomach  of  a  chihi  seven  year*  old,  proau( 
by  a  blow  when  tho  organ  was  distended  with  food. 

Rupture  sometimes  follows  the  distention  of  the  organ  aOer  eating  a  libei 
meal,  in  consequence  of  the  coat?*  having  been  eroded  from  a  carcinomatot 
ulcer.     A  pupor-hanger  who  had  for  seveml  years  suffered  from  dyspepi 
ftytni)tom»,  atYcr  taking  lireaktust  lelV  his  liouse  in  his  usiuil  health,  to  enU 
upon  the  duties  of  the  day.     He  had  scarcely  passed  the  yar«i  gate  when  he 
fell  to  the  ground  as  though  shot  by  a  pistol-ball.     *>n  my  visit  a  few  houi 
after  the  accident,  in  consultation  with  his  physician,  we  found  him  pii 
cofd,  vomiting,  and  almost  pulseless,  with  distonded  abdomen,  and  sutferii 
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llrtUiWi  puin.  The  upinioii  outortained  at  tbo  timu  wan  that  Iho  stomach  hud 
b«ou  ruy>tuiv«:l  troiu  niucerouH  ulceration.  The  autoptty  oi^tahlirtlnHi  the  eor- 
roclneft!^  of  the  oj»inion.  A  contusion  of  \\\e  Htoiiiach  may  bo  tbllfjwetl  by  a 
circuinKcribed  •*b)nfrh.  tbi*  jiojmnuioh  of  which,  novoml  davH  after  the  injury, 
will  probably  bo  lollowed  l>y  a  sudden  an<l  unexpected  death. 

Sf/mptoftis  of  rupture  of  (hf  Mottuich. — Tbo  signn  wliicb  indicate  sucb  an  acci- 
dent are  extrerue  prostration,  intenBO  ))ain,  and  vomiting  of  bluod  toffothor 
with  other  matters.  In  tbo  cou!*»e  of  a  few  hours  the  features  Hliriniv.  tho 
facfl  aH'^uiUL'S  a  Hippooratic  exproHHJon.  the  abdomen  becomes  loiidc^r,  tbe 
ptttieut  licH  upifu  tbe  back,  with  ilio  thighs  drawn  up,  indinported  to  malce 
Ihi*  Hlij^btt^rii  movement ;  the  puUe  ib  feeble  and  frei|uunt,  the  Hkin  cold  and 
clammy  ;  in  fine,  all  the  aympiomH  of  intense  perin^nitinare  present,  the  Hcene 
cloein;;  witli  n-lchinij.  hiccouj^h,  and  death. 

Incised,  puncture-t  and   jtfunshot  woun<ls  of  the  stomiich  aro  geuorally 
fatal,  though  ibeiv  bavo  been  a  few  inslanceH  of  recovery,  ho  that  we  need 
not   utterly  det*pair  in  hucIi  ciines.     Every  one  is  famdiar  with   the  caw  of 
Aiexi?*  St     XLirtin.  whose  rtloniach.  by  means  of  a  gastric  fintula.  has  on- 
J/^hleued    pbvHiolojLrirtIp*  ^o  much  on  the    nul'ject  of  dige(»tion.      TbiH  man 
Htill  lives,  umf  enjoys  good  health  at  !he  a^e  of  about  eighty  yeara.     Pbysick* 
relatoH  tbe  case  oi*  a  man  who  was  under  the  care  of  Dr.  Archer,  of  Mary- 
laud,  who.  *thortIy  atYer  a  hearty  meal.  receive<]  a  wound  of  the  Htoniacti  two 
inohcrt  long,  through  which  paArwd  meat  and  cabbage.     In  tlie  abHciice  of 
inudical  assistance  at  the  time,  a  shoeraakor  nowed  up  the  opening  in  the 
puriettfs.     This  waa  Hubse<|uently  (Opened,  and  the  ])atieiit  made  a  good  re- 
covery.   Dr.  Pot«r8,t  of  the  United  States  Army,  reports  the  cane  of  Private 
Huwer^i.J   who  received  a  Hhot  wound  of  the  stomach  at  South   Mountain, 
%rhich  wound  discharged  for  two  mouthtit  ihniugh  a  fistulout^  opening  in  tho 

Jftlnlominal  walls,  but  atHerwards  healed.  In  an  aggivgate  of  one  thousand 
nnti  seventy-two  shot  wounds  of  tho  al)doinon,  tbe  stonmeh  was  implicated 
«eveiity-two  timet*  during  our  recent  war.  Guthrie  record*  several  oases  of 
euro  of  wounds  of  the  stomach.  The  cause  of  death  alAer  such  injuries  is 
oxtnivitsation  into  the  peritoneum,  followed  by  shix-k  and  exhaustion.  It  is 
a  curious  fact  that,  in  exceptional  cases,  the  contents  of  the  stonmeh  do  not 
escape,  although  the  viscus  may  be  tilled  with  food.  Dr.  K.  K.  Smith  §  saw 
m  wound  one  inch  in  length  at  the  cardiac  end  of  the  stomach,  and,  though 
the  organ  was  full  at  the  time,  there  wa.s  no  extnivasation  or  vomiting,  thiHigh 
the  patient  lived  twenty-six  hours.  An  occurrence  of  this  kind  is  probably 
duo  to  paralysis  i>f  the  muscular  coat,  which  often  follows  wounas  of  the 
hollow  viscera  and  arrests  their  movements. 

Symptoms. — The  signs  of  a  wound  of  the  stomach  are  shock,  pain,  abdom- 
inal distention,  vomiting  of  blood  and  other  matters,  pnecordial  distress,  and 
hiccough  Tho  least  or|uivf>cal  of  these  are  vomiting  of  blood,  pain,  and  col- 
bip^ ,  and  when  these  are  associated  with  the  escape  of  the  contents  of  tho 
stomach  through  the  external  opening,  the  nature  of  the  accident  admits  of 
acarcoly  a  doubt. 

Tbe  establishment  of  a  fistulous  opening  very  commonly  follows,  should 
the  patient  sun'ive  the  injury  sufficiently  long. 

Treatukn't.  —  If  the  sti>mach  protruiles.  the  wound  should  be  sutured 
and  the  organ  restored  to  tho  abdominal  cavity  aller  the  manner  described 
in  detailing  the  treatment  of  intestinal  protrusion.  The  external  opening 
baling  closed,  as  in  parietal  wounds,  tbe  patient  is  to  be  kept  u|M»n  the 
back,  with  the  shoulders  and  limbs  elevated,  and  both  tho  general  system 
and  the  p*;ristalflis  of  the  organ  kept  quiet  by  the  subcutaneous  use  of 
morphia  or  by  Huppositories  of  opium.  Tho  patient  may  bo  allowed  broken 
piweft  of  ice,  but  no  nourishment  should  be  administered  by  the  mouth 
lor  at  least  eight  ar  ten  days,  the  strength  in  the  mean  time  being  sustained 
by  cnemata  of  milk,  beof-essenco,  and  brandy.     The  urine  should  bo  drawn 
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with  the  catheter,  and  no  efforts  at  defecation  should  be  allowed  for 
or  twelvo  days. 

Whore  no  protrusion  of  the  orgjan  exiBtB.  and  yet  the  eviden<^8  of  a  woui 

are  jtrcsL'iit,  shall  the  Heat  of  injury  *»o  nrpii^ht  alter  and  the  Htoumoh  he  dra^ 
out  JUid  siiTuri'd  and  the  eavity  washed  uul  ?    Thin  of  course  will  hv  the  ])ron( 
practice ;  even  a  eaivful  Moarch,  made  with  due  gentleness,  will  he  a!lt»wahU 
Should  the  wound  of  the  tU'i^an  Ije  found  lying  a^-ainnt  the  external  openiii 
and  the  contents  passing  thrnutjh,  it   lias  heen  dehaled  whether  lo  leave 
undisturlxMl.  to  stitch  it  to  the  niargiuH  of  the  abdominal  ojKMiin^,  to  i^nlar^ 
the   external  wound,  or  to  draw  it   forwanl.  Hew.  and  return.     When  the 
wound  does  not  exceed  one  inch  in  length,  and  has  been  seen  within  twenty- 
four  liou!-s.  the  viscuft   should  be  drawn  out.  Btitche<i.  and  restored  to  its 
cavity,  provided  no  adhcHinn  has  taken  place  between  the  jieritoneal  nurface 
and  that  of  the  parielos.     When  lUiK-h  ia?')L;oi*.  it  wil!  he  wiser  t(i  stitch  it  to 
the  external  opening;  and  if  thirty-Hix  hours  have  elapsed  without  hvtu] 
toms,  it  irt  better  to  leave  it  to  natural  procoBses,  as  by  that  time  adhe»«i< 
between  the  margins  of  the  wound  and  the  ])arieles  will  have  eonimeneed. 

Whenever  there  har4  heen  esea|)e  of  the  contents  of  the  stomach  itilu  the 
peritoneal  cavity,  the  latter  should  be  sutTicionily  exposed   to  admit  of  all 
Huch  extravasated  matters  being  removed  by  enlarging  the  woun^l  in  iIm 
parietes.  if  that  he  necessary  for  the  purpose.     The  fluid  to  be  emjtloyed 
cleansing  the  cavity  in  eucli  cases  is  either  hot  water  or  water  medieati 
with  horncic  aeifl  (grs.  v.  to  water  ;^i)  or  with  corrosive  sublimate  (one 
ten  thousand ),  and  should  be  thrown  in  with  a  Davidson  syringe,  at  the  ^ai 
lime  allowing  it  to  flow  i)ul  witlnml  obBlruetion.     This  is  often  best  favoi 
by  turning  the  patient  on  the  side.     In  removing  the  last  portions  of 
fluid,  aseptic  sponges  held  in  the  grasp  of  long  foix'eps  will  be  necessaiy  in 
order  to  reach  the  jielvic  basin. 

The  Surgical  Iteeords  of  the  late  American  War  furnish  11  cases  of  punc-  , 
lured  iind  incised  wounds  id'  the  stonuich  treated  by  suture,  some  withoq^H 
and  other>s  with  enlargement  uf  the  external  wound,  10  of  which  recovertf^H 
and  1  died.  ' 

These  injuries  are  prone  to  terminate,  should  the  patient  live  sufflciently 
hmg.  in  gastric  tislula.  A  number  of  such  cases  were  noticed  during  our  late 
war.  ThcBC  openings  nmy  retnairi  permanent,  us  in  the  case  of  Alexis  Si. 
Martin,  or  gradually  close,  as  in  the  one  recorded  by  Dr.  Peters.  Wbeo 
there  is  a  natural  tendency  to  cicatrize,  it  may  he  facilitated  by  oecasionaUj 
pencilling  the  oritice  with  a  crayon  of  nitrate  of  silver. 

Rnpttire  of  the  Omentum  and  Mesentery  is  a  ver^'  unusual  accident, 
may  occur  without  any  external  lesion  oilier  than  contusion  of  the  abdoi 
inal  walls  from  violence.     Through  a  rent  in  either  of  these  structures  a  por- 
tioi»  of  intestine  may  slip  and  <'ause  strangulation  at  some  ftilure  time 
contniction  of  the  sides  of  the  opening.     Though  hemorrhage  muat  nec< 
sarily  follow  a  lesion  of  the  above  nature,  whether  in  the  niesentery  or 
the  omentum,  yet  the  bleeding  will  be  more  pnjfuse  in  rupture  of  the  formi 
membrane,  in  consequence  of  the  great  size  of  its  vessels. 

The  signs  of  the  injuiy  will  be  such  as  characterixe  internal  hemorrhi 
though  diagnostic  cerlaintv  is  not  possible.     If  death  docB  not  follow  the 
lesion  in  a  few  hours  fnmi  nemorrhage.  it  will  be  likely  to  take  place  after  %_ 
limi'  from  peritonitis  or  from  suppuration. 

Trkatmkxt. — Laparotomy  should  be  performed  when  the  signs  of  iDt«i 
hemorrhage  c<mtinuo.  and  the  damaged  vessel  or  vessels  sought  for  and  Hi 

Rapture  of  the  latestine. — A  blow  or  fall  upon  tlie  surface  of  the  abdomen 
will  sometimes  jiroduce  a  rupture  of  the  intestine  without  any  external  lesion. 
The  probability  of  such  an  accident  is  increased  if  at  the  time  of  receiving 
the  injury  the  bowel  is  distended  %vith  flatus.     Dr.  K.  K.  Sanborne.  of  Low 
Massachusetts,  records  a  case  of  rupture  occurring  in  an  adult,  who 
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mniclc  (in  the  abdomen  bv  tho  handle  of  ii  hniid-crarl  und  at  the  namo  time 
prwiiod  ugainsT  a  wall,  'fho  man  was  al>lo  to  wheel  his  cart  across  the  yard, 
tut  WA8  immeUiuleiy  alU'rwardu  hoi/A'd  with  intense  pain,  and  died  in  I'orty- 
nx  bourH.  The  aatoftAy  revealed  a  ruptuiv  oxtondin/f  not  only  through  the 
ontin*  gut.  but  aleo  one  inch  into  its  meHenteric  attaehment. 

Dr.  tw.  \V.  Otis  witnessed  an  instance  of*  rupture  of  the  ileum,  produred  by 
a  blow  over  the  right  iliac  region  I'roni  tho  fist  of  a  fellow-workman,  from 
whieh  the  patient  tlied  in  twenty-four  hourn;*  and  another  ease  ban  been  re- 
jKtrted  by  Ur.  Cabot.f  in  which  a  young  man,  aged  nineteen,  was  kicked  ia 
tbe  abdomen  by  a  hor^e  and  died  in  twenty-eight  hours,  tho  jejunum  having 
in  if  u  ru[)ture  one  inch  in  length.  The  portions  of  the  sujall  intestine  usually 
nipture*!  are  the  jejunum  and  the  ileum,  rarely  the  dutnlenum.  The  ctecum  ik 
moHt  liable  when  the  injury  is  located  in  tbe  large  howel.  In  a  collection  of 
iixiy-tbree  cases  of  rupture  of  the  intestine,  by  Poland,  the  large  intestine 
jufl'ered  only  tivc  times.  Jnslances  are  recorded  in  which  the  peritoneal  coat 
'it'  tho  intestine  has  been  alone  ruptured,  either  from  oxt^jmal  violence  or 
frnmi  extreme  flatulent  distention. 

W'heti  rupture  of  an  intestine  lakes  place,  it  is  followed  by  extravasation 
of  its  contents  and  by  hemorrhage  into  the  peritoneal  sac. 

Chavatw^t^  a  surgeon  in  the  French  Army,  has  collected  one  hundred  and 
fi»rty-nine  easi*s  of  c<uitusion  and  ruptuiv  of  tho  inti^tines  witliout  wound 
of  the  abdominal  walls,  produced,  as  far  as  ascertained,  thirty-six  times,  by 
kicks  from  horses,  twenty-three  times  by  the  jmssage  of  wagon-wheols  over 
thv  body,  and  thirteen  times  by  kicks  from  men.  Fourteen  of  these  rup- 
turv*  were  complete;  but  in  no  instance  was  such  a  laceration  found  in  tbe 
Iar^<  bowel.  In  order  of  friMpieuey  the  sigmoid  flexuiv  of  the  colon  suf- 
fered most  frequentlv.  the  cRK'um  next,  and  then  tho  ileum  and  jejuuum. 
Tho  mortality  froni  these  injuries  was  9ti  per  cent. 

SvMiTOMs. — The  Kvmptoms  which  follow  rupture  of  the  intcHtine  are  not 
unlike  those  which  indicate  a  similar  injur)'  of  the  stomach.  These  are  in- 
t<*n>*  locni  burning  pain,  a  slow  and  feeble  pulse,  palbu*.  and  vomiting.  The 
alwiorneii.  thougb  not  swollen.  »o<m  becomes  lender,  and  towards  the  last  is 
distended  ;  the  features  shrink,  the  face  assuming  a  llippocratie  appearance  ; 
the  strength  rapidly  fails,  and  death  usually  foUows  in  from  twenty-four  to 
thirty  hours. 

Tho  jKJst-mortem  apiH^arances  aiv  those  of  a  rapidly-dovelopetl  peritonitis. 
The  intestines  are  de^-ply  injected,  covered  with  patches  of  lymph,  their  con- 
volutions glued  together  at  different  points  with  plastic  matter,  and  the  peri- 
toneal sac  containing  ftecal  matter,  and  a  blood-stained,  dirty,  or  greenish 
fluid,  iu  which  t1t»iit  particles  of  exudation.  Upon  opening  the  abdomen  an 
exceedingly  fetid  gas  siuuLtimes  is  discharged,  a  single  inhalation  of  which  I 
have  known  to  induce  a  degree  of  poisoning  from  which  tbe  person  did  not 
recover  for  several  weeks. 

Kupiiire  of  the  peritoneal  coat  alone,  it  ie  thought,  can  be  diagnosed  from 
that  wliich  involves  the  entiiv  thickness  of  tho  intestinal  tube.  In  the  former, 
vomiting  is  absent ;  iu  tbo  latter,  it  is  present:  in  the  fonner,  the  tiatient  is 
excet^lingly  restless  and  constantly  changing  place  in  tho  bed;  in  the  latter, 
the  position  is  a  fixed  one.  Tbe  pain  is  also  less  severe  in  the  incomplete 
than  in  the  complete  rupiui'e. 

TaiL\TMENT. — When  the  intestine  is  torn,  little  can  be  done  by  the  usual 
|»ractice,  except  to  mitigate  sutfering  by  the  use  of  opium  in  some  of  it-« 
forms,  given  by  the  mouth,  by  the  rectum,  or  h^-podermically.  Hot  fomen- 
tations will  aid  iu  alleviating  the  distn.*8S,  and  a  little  hniudy-and  milk  may 
be  given  from  time  to  time. 

Hn  hopeless,  however,  are  these  eases  under  this  method  of  treatment,  that 
when  a  reasonable  degree  of  certainty  exists  as  to  the  nature  of  the  injury, 
the  surgeon  should  feel  it  to  bo  bis  duty,  at  least  in  the  early  stage  of  the 
itijury,  to  open  the  abdomen  and  wash  out,  by  a  continuous  stream  of  water, 
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all  extravasated  mattei*s  und  drei^H  the  wounded  bowel  in  the  UBual  luaniM 
obftei'ving.  of  course,  every  antiHe])tic  pivcauLion. 

Perforation  of  the  intestine,  such  as  occaftiormlly  takeB  place  in  eni<'] 
fever,  may  ucfiir  and  yet   poHsihly  the  patient  survive.     This  wa;*   bviifvi 
to  be  true  in  the  case  of  a  prominoin  surgetm  of  Philadelphia;  but  suoli 
eovericH  are  ho  phenomenal  that  tbey  should  have  no  influence  in  preventing; 
a  resort  to  opemlion. 

Penetrating  Wounds  of  the  Intestines  without  Protrusion. — These  woum 
may  he  iricist'd,  lu<rt^nitod,  piirirtujvd,  niitl  i^uiishot.     In  Imikin^  into  thr  tih- 
domen  when  its  anterior  wall  is  ti])oned.  and  olwc-rvinK  huw  elosoly  the  t*»i 
tciit^  arc  packed  t4)f;cther,  it  would  seem   imiMmsibk-,  (hat  any  body  ahi 
enter  or  pass  throiurh  ihr  cavity*  without  inflicting  a  fatal  injury;  and 
them  iirv  not  wanting  int^tanees  iu  which  it  has  been  travei"sed  without  any 
harm  to  the  viscera  i*esnltini;.     This  I  can  understand  when  the  vulneratii 
body  is  blunt;  but  when  it  is  sharp-pointed,  like  a  bayonet  or  a  sword, 
when  the  missilo  is  u  ball,  such  harmless  passage  is  to  mo  so  incomprehei 
siblo  that   I  cannot   Hssent   to  those   ninrvellous  cases  which  are  recordi 
believint;  that  some  error  nui^-t  have  existed. 

The  manner  in  which  the  iniestines  are  convoluted  or  coiled  rendere  th< 
exposed  to  multiple  wounds. 

The  jejunum  and  ileum  suffer  most,  in  consequence  of  the  large  space  wfai 
they  occujiy  in  the  al>domen. 

Vvhilst  all  intestinal  wounds  arc  very  fatal,  those  of  the  lar^  intestine  ai 
less  dangerous  than  those  of  the  small.  This  is  due  to  thi-ee' causes  :  fiwt, 
the  absence  in  the  former,  at  certain  ])ortions,  of  a  peritoneal  covering,  as  il 
the  posteniir  surface  of  the  ascending  and  descending  colim  ;  second,  to  fixinl- 
ness  of  position  ;  thini.  to  the  comparatively  solid  nature  of  its  contents.  The 
effect  of  mobility  and  extensive  peritoneal  investment  is  well  illustrated  by 
the  fact  rimt  wounds  i)t'  the  iratisvorse  are  more  fatal  thati  those  involving 
either  the  rigbi  or  the  lelt  colon.  Forty-on«  t^ses  of  wounds  of  the  colon 
durin;^  uur  late  war  are  known  to  have  recoven?d.  Injuries  implicating 
the  t-aput  coli  and  the  tleseending  colou  furnished  the  largest  number  'd^^ 
recoveries.  ^H 

Balls  and  other  bodies  sometimes  enter  the  intestine  and  ai*o  voided  b^V 
stool.     In  most  cases  it  is  doubtless  the  c<don  into  which  the  missile  ])as»e». 
Dr.  Forbes*  reported  two  very  interesliug  cases  of  this  kind.     In  one  n  hi 
entered  the  chest  just  above  the  ngh(  nipi)le.  and.  fnm»  the  dii-ection  in  whi< 
it  was  tired,  most  probably  wounde<l  hitth  tlie  lung  and  the  liver.    The  patit 
expectorated  a  bloody  sputum.     Kighteen  days  ut>er,  the  ball,  weighing  til 
grains,  was  passed  at  stool.    The  seeund  case  was  that  i>f  a  lad  who  was  si 
b}'  his  companiiai  in  the  abdomen,  the  pist»d  being  charged  with  gmvel-stoni 
Ten  days  sid)se(iuent  to  the  injury,  the  boy  passed  (our  of  the^e  stones  \ 
stool.     Both  patients  recovered. 

iSmall  wounds  of  the  bowel  arc  not  necessarily  followed  by  an  escape  of 
contents.     Three  con<litions  follow,  which  utter  an  obstacle  to  such  a  resut 
viz.,  a  temporary  paralysis  of  the  muscular  coat;  a  contraction  in  the  sid< 
of  the   woun<l.  redueing  materially  its  size,  as  shown   by  the  experimea^ 
of  Pi^ofessor  (irosN;  anil  a  protrusion  of  the  mucous  memhranc  acting  as 
obtunUor      In  the  case  of  a  Ute  Indian  who  died  in  my  h<»s|iital  wani  it 
ehronie  diarrha-a  the  result  of  extensive  ulceration  of  the  colon,  a  perfoi 
Uon  iu  the  duodenum  the  size  of  a  quarter-<lol)ar  existed,  which  was  so  coi 
pletely  closed  by  the  prolapsed  mucous  membrane  that  nothing  had  oscajwd 
fVoni  the  lH)wel. 

The  fatality  of  penetrating  wounds  of  the  abdomen  is  verj'  great, 
iveords  of  our  late  war  exhibit  a  mortality  of  87.2  per  cent-,  3031  hav 
diwl  out  of  3717  cases,  the  undetermined  cases  being  rijecled.     Taking  into 
account  all  wounds  of  the  belly  where  the  ivsult  was  ascertained.  3227  di< 
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.2  {>er  cunt. ;  and  of  those  positively  known  to  be  intestinal  woinwiH,  9 
ih  every  10  won*  faiul.  Tlie  analysin  ni'  3134  ttc»h  wounds  yiuUliMl  a  mor- 
tAlity  of  25.3  por  cent.  Thip*  it*  i-oriuinly  loo  liigh  a  (.ifiith-nite.  uud  is  so 
n^gHrdofl  by  J)r.  Otis,  wliu  fxplaihrt  ii  an  boing  duo  to  the  inclusion  in  the 
«»tiinute  of  1000  wisos  the  reMult  of  which  was  not  known.* 

SvMiToMH. — Ainon^  the  mtwt  conHtaut  nignw  «»l'  a  wouruiiHl  intesiinc  with 
extruvasution  are  nielo<H"iKni  and  the  paBKajiCc  of  blood,  followed  by  pain,  pori- 
toniliM,  H  quick  and  Iceble  ouIkc.  coldness  of  the  surface,  a  doi>al  decubitus, 
rapidly  failiai;»trcn>^ih,aml  hiccnu^jb.  The  OHcapo  of  fa-cal  mat  tor  externally, 
which  wunelinit'f*  follows  int-isi-d  wounds,  is  a  still  more  siji;niticant  sign;  in 
this  <'aso  tho  daniaj^ed  portion  of  the  inttistiue  genenvlly  lies  at  the  o|H;ning 
in  the  parietes. 

Rosnnance  aAer  abijoniinal  injuries  uuist  not  Ite  reganied  as  decisive  of  an 
intestinal  wound.  Spiiwil  shock  is  followed  by  tho  same  phenomenon.  tVoin 
enfeeblenient  of  ihe  inust'ular  walls  of  ihe  bowel.  After  wounds  of  the  ab- 
dr»mcn,  air  may  be  tliscoveivd  in  the  walls  as  well  us  in  its  cavity.  There 
are  two  ways  in  which  this  can  occur:  tirst,  the  air  may  escape  from  a 
wounded  bowel,  and,  in  addition  to  entering  tl»e  cavity  of  the  peritoneum, 
may  find  its  way  between  tho  parieial  pi;rit4>noiim  and  the  iransversalis  mns- 

fcles.  spreading  through  tho  subperitoneal  ct)rinoctive  tissue  and  gradually 
reaehing  the  Hubcutanef>us  tissue;  second,  the  air  may  enter  from  without 
through  the  external  wound,  and  be  disseminated  between  ihe  lamina^  of  the 
IMirietej*.  It  will  be  recognized,  when  so  situated,  by  the  r*i*ackling  or  crojn- 
luting  sensation  communicaiod  to  the  fingers  on  |)ressnre.  Krichsenf  mentions 
Bcn^*  of  emphysema  following  a  |>unc.turo  of  tho  blad^ler  through  the  reetum. 
"The  airentere*!  the  subperitoneal  connective  tissue,  and  pa.'^od  thi-ough  the 
ischitttic  openings,  and  down  u]>on  the  back  of  the  thigh. 
Profesjwr  Senn,  l»y  a  very  iugenious  device,  has  enabled  us  to  determine 
wiih  almost  absolute  certainty  tho  existence  of  an  intestinal  wound  by  in- 
nutHating  the  bowels  with  hydrogen  gas,  intn)duced  Ihnmgh  the  ivctum.  The 
pis  is  foiTcd  into  the  intestines  from  a  rubber  bag  under  a  pressure  of  two 
i»uni|s.  af»il  in  cjise  of  perforation  e^*apes  through  the  opening  into  the 
^  b*»wel  and  thnjugh  the  external  wound,  whei-e  it  may  be  recognized  by  the 
H  odor  and  ignited  into  a  flame  by  the  a|)plication  of  a  ta))er  or  a  match. 
H  TaiLiTMENT. — The  pmpriety  of  enlarging  tho  parietal  wound  and  seeking 
H  for  tho  damaged  intostinc,  in  onlor  to  unite  its  edges  by  suture,  and  at  tho 
H  flame  timo  to  remove  all  extravasations,  was  strongly  urged  by  IVofessor 
H  I>ugas.  of  Georgia,  in  n  paper  read  before  the  Jnlenmtional  Congress  at 
^  Philadelphia  in  1H76.J  lie  thinks  that  death  in  such  wounds  is  oftener  the 
n&fiult  ol   septicteniia  than  of  peritonitis, — a  conclusion  in  which  1  do  not 

■  Concur. 
The  reasons  which  have  been  urged  for  non-interferoncein  such  cases  are, 
fir^t.  the  uncertainty  ae  to  the  injury  sustained  by  the  ubd(»minal  contents 
until  the  development  of  those  inflammatory  changes  which  no  operation 
coidd  improve;  second,  tho  danger  of  disturbing  inlhosions  which  constitute 
the  safety  td'  the  patient  (the  death  of  Fi.^k.  who  was  sh*tt  l»y  Stokes,  in  New 
York,  it  is  alleged  was  due  to  metidlesomo  explorations);  and.  third,  the  in- 
creaaed  risks  of  poriti>nitis  by  further  incision  of  the  peritoneum  and  liy 
handling  the  intosntines  in  search  of  the  supposed  wounds. 

Of  the  propriety  of  performing  lapa!*otomy  in  these  cases,  however,  there 
«in  be  no  doubt.  It  is  only  remarkable  that  we  shtmld  have  been  wo  long 
content  to  stand  by  and.  under  the  influence  of  unquestioned  jtrecedent,  see 
patients  perish  without  an  effort  to  remove  the  eau8e  of  death.  Yet  then!  ib 
a  wonderful  titness  of  things  in  this  world.  Inventions  and  discoveries  are 
the  offspring  of  the  wants  of  social  and  economic  life.  Tntil  the  latter  be- 
come a  necessity,  the  fonner  nnike  no  sign.  Laparotomy  was  the  logicul 
Mcquence  of  antisepsis.     In  all  cases,  therefore,  of  penetrating  wounds  of  the 
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abdomeu,  where  from  the  nature  of  the  vuLnerating  body  there  is  reaiM>& 
believe  lluit  the  intestine  lias  been  wouridtMl»  it  is  unf^uostionably  the  dut] 
of  the  Bur^oon  lo  open  tlie  jibdon»cn  and  ncurch  for  the  lenion.  and  the  nai 
course  may  l»o  s:iid  to  l«e  proper  in  ca»es  where  the  signs  point  to  the  oxi* 
enco  of  inti^riml  honiorrhii^e. 

The  mudian  iiieision  is  to  be  ppoferred  in  all  cases  of  shot  wounds,  as  it 
given  the  niont  perfect  access  to  the  different  [mrtss  of  the  abdomen. 

Where  the  Hurj^eon  docs  not  nee  the  chko  until  eight  or  ten  h<»urs  atXcr  t] 
occurrence  of  the  accident,  and  findn  the  contentst  of  the  bowel  dinchai-gin 
through  the  pariete;*  with  no  HymptoniB  of  perit^mitis,  any  attempt  to  di*ai 
it  out,  either  with  or  without  etihii'ging  the  wound,  in  order  to  apply  sutui 
will  he  iniprojjer.     It   iuuhI  be  loll  alone,  a.<  als».>  the  opening  in  the  walli^ 
the  iiltdonu'n,     Even  in  the  shori  space  of  a  few  hours  the  inieHtinef*  am 
parietcs  will  begin  to  adhere,  coustiiutiug  the  chief  hope  of  safety  for  tho 
patient. 

Wounds  of  the  intestines  and  omentum  with  protrusion. — These  injuries  ai 
more  favorable  than  those  in  which  the  woimded  Unvel  donii  not   protrude. 
as  taH'ul  extravasation  into  the  peritoneum  is  not  so  liable  to  tollow.  jiro- 
videil  the  protrusion  occurs  immediately  on  tlie  reception  of  tlie  wound 
the  jiarieles.  as  is  the  case  in  most  instances.     When  the  resintance  \iC  li 
abdorotnui  walls  is  removed  l»y  an  incised  wound,  the  esctt|>e  is  usually  with 
coiiMiflerable    force,   not    inappropriately   termed  -gushing   out;"    and    this 
movement    is   an  important  element  in  determining  the  intestinal    injuiy, 
as  by  it   the  bowel  is  oressed  against  the  vulnerating  body.     Dr.  A.  K.  Ki 
putnc'k,  of  \V4KKlviiie,  Mississippi,  ivlates  the  case  of  an  abdominu-intestii 
wound  in  a  colored  man  agea   f«>rty-seven  years,  caused   by  an  axe  flyin; 
from  its  helve  while  in  the  hands  of  a  fellow-workman,  which,  striking  the 
abdomen  and  dividing  the  recti  muscles  transvei'sely,  intlicted  a  wimnd  six 
inches  in  length.     Closely  following  tlie  failing  axe  was  a  hat-crown-full  of 
intealincs,  consii^liiig  of  colon,  ileum,  and  jcjunura.     They  remained  in  tlii* 
situation  for  one  hour  and  :i  hall  lictMre  being  seen  by  the  doctor,  at  which 
time  Htercomceous  muKer  and  some  melon  seeds  were  seen  jtassing  from  the 
injtn-eii   bowel.     The  Himnii  vint'eni  being   ivturnied   into  the  abdomen,  the 
wound  of  the    intef*tine  was  closed    by  sutures,   both  ends  of  which  were 
brought  out  of  the  exterual  opening,  and   (he  abdominal  wound  closed  h 
interrupted  sutures.     In  three  days  the  intestinal  sutures  came  away,  ai 
on   the  eighth  day  a  large   tpiantity  of  bhiody  serum  and  fa'ces  wiis  dil 
charged  !hn)ugh  the  parietes  of  the  abdomen.     In  twenty  hours  the  wound 
had   closed.      The   patient    recovered.*      This  case  sen'es  tt>  illustnil©   the 
rapidity  with  which  adhesion  of  the  bowel  to  the  walls  of  the  alnlomcu  takes 
place,  thus  forming  a  l>flrrier  to  suiToiindiiig  extravasation. 

Treatment. — If  the  omentum  is  injured,  tho  torn  vessels  must  he  cai 
fully  searched  for.  each  one  ligated  with  the  animal  ligature,  both  ends  l»oini 
cut  otl".  and  the  mass  retunuMf  When  il  is  much  lacerated,  with  the  certain 
prospect  ol'f*loughing.  the  mass  shotdd  he  surrounded  with  a  earbolized  silk  lij 
luix\  the  damage*!  part  cut  away,  and  the  sound  portion  restored  to  its  pro] 
cavity,  tlie  stump,  if  the  case  is  not  managed  antiseptieally.  being  seem 
in  the  external  wound,  through  which  the  ends  of  the  ligature  aiv  allowed 
hang.  If  the  method  of  true  cleanliness  is  observed,  it  can  be  dropped  lnodc 
into  (he  abdomen.  The  extent  (o  which  the  i»mentum  may  be  removed  is 
well  illustrated  in  a  case  related  by  Dr.  J.  B.  Stanton,  of  hllicottviile,  Xow 
Vork.f  A  woman  aged  thirty,  seven  months  advanced  in  pivgnaticy,  hat 
the  abdomen  ripped  open  by  the  horn  of  a  cow.  The  inttwtines  protrudi 
in  mass,  tho  liver  and  stomach  were  exposed  to  view,  and  the  omentum  wj 
BO  torn  that  it  was  removed  entire,  weighing,  it  is  said,  about. seven  poum' 
On  the  fourth  day  the  woman  aborted,  the  child  living  only  three  hom 
the  patient,  however,  making  a  rapid  recover}*  in  twenty  days. 

If  the  disfdaced  omentum  has  been  allowed  to  remain  in  the  wound  unl 
*  Botluo  MoUic&l  »nd  Surgioftl  Junrnal,  toI.  ixxi.  p,  74.  t  tbid.,  voL  lUt.  p.  349. 
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AtlLesLuu  has  t^ken  place,  no  attompt  ahould  be  made  to  restore  it :  it  must 
bi'  r»cmiitro<l  {*>  sloui^h  otf,  or  it  may  bo  surrounded  by  a  ligature  on  a  level 
witD  thv  Nkin  and  tho  protruding  part  cut  away. 

The  manai^etuent  of  a  woundud  iutuHlinu  uiue*l  bu  ru^ulatcd  by  the  extont 
of  tbo  injury.  Wben  it  is  a  «nmll  puncuiro.  not  oxoecdin^  OMG-<^'iphtb  *ti  an 
iucb.  tbc  mdeu  of  tlie  oi>euinir  are  to  be  picked  up  with  a  pair  uf  foixteps  and 
surrounded  by  a  ligature,  as  one  would  tie  the  mouth  of  a  sack:  both  ciuIh 
of  the  thread  are  to  be  cut  off.     (Fig.  359.)     When  tbo  wound  to  be  closed 
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iH  an  incised  one.  a  number  of  variously-formed  sutures  have  been  »ug- 
gestod  for  the  pur|iost'.  as  the  glover's,  the  interrupted,  Gely  s,  and  Lem- 
bert*8.  The  Leinh>ert  suture  is  to  be  preferred.  It  is  an  interrupted  one,  and 
consiata  in  introducing  and  bringing  out  a  carbolized  silk  or  catgut  thread 
aitvr  the  manner  shown  in  Fig.  360.  The  onrnuico  and  cxii  of  the  needle 
on  »me  side  and  it.s  entrance  and  exit  on  the  other  should  L*e  three-sixteenths 
of  an  inch  Inmi  the  margins  of  the  wound,  and  should  ineh^de  the  muscular 
and  serous  coats  only,  the  middle  suture  l>eing  tirst  inserted.  The  distance 
between  the  stitches  ought  not  to  exceed  one-tenth  of  an  inch,  and  when  tho 
Tvijuisite  uuml>er  are  deposited  the  ends  are  to  be  tied  together  and  r'ut  off 
close  to  the  knot.  Tho  bowel,  being  sutured,  is  next  realorud  to  the  abdominal 
cavity. 

The  advantage  very  justly  chiimed  for  this  suture  is  the  influence  which 
it  exert-"'  in  inverting  the  external  coal  of  the  intestine,  by  which  its  serous 
surfaces  are  brought  in  contact,  thus  securing  quick  union  and  counteracting 
tbe  tendency  to  eversiou  and  the  pi»trusion  of  the  mucous  membrane  of  the 
intestinal  wound,  an  accident  which  woidd  greatly  delay,  if  not  deteat,  the 
adhesion. 

A  rapid  way  of  making  tbo  Lembert  suture  is  to  introduce  it  continuously 
(Fig.  361).  and  alYerwards  cut  the  loons,  con* 
Verting  the  continuous  into  separate  ln]*eadft. 

What  is  the  fate  of  the  sutures?  Their  first 
effect  is  to  excite  a  local  peritonitis,  during 
Avhich  they  are  covered  with  an  inflammatorj' 
transudation,  or  are  temporarily  encysted. 
[^VAcr  this  the  threads  begin  t<i  advance  to- 
ards  the  interior  of  tho  bowel  by  ulceration, 
be  external  wall  of  l3-mph  preventing  the 
rodncts  of  the  ulceratiffn  from  coming  in  contact  with  tho  pcritttneum.    The 

turos  finally  reach  the  cavity  of  the  intestine,  and  are  passed  with  tbe 
vces.  The  animal  suture  may  bo  absorbed  before  reaching  the  interior  tif 
he  gtit,  In  the  process  of  healing,  the  intestine  at  and  around  the  wf)und 
l)cco?nes  adherent  to  the  surrounding  parts,  that  is,  to  adjoining  loops  of  tho 
bowol.  to  the  omentum,  or  to  tho  paiiotes  of  the  abdomen.  A  tier  the  sides 
of  tbo  wound  unite,  tho  redundant  lymph  is  absorbed.  The  mucous  mem- 
brnne  heals  slowly,  chieHy  on  two  accounts,  viz.,  from  contact  with  the  in- 
testinal contents  and  secretions,  ami  from  the  disturbing  influeiicc  of  the 
peristalsis.  In  cases  where  the  wound  in  tbe  intestine  is  a  lacerated  one 
and  lU  edges  very  ragged,  and  where  in  all  probability  sloughing  will  follow. 
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it  is  better  to  trira  the  irregularitios  away  before  closing.  After  the  sutured 
bowel  has  been  reHtoi'ed  to  the  abdoineu,  the  external  wouiwi  inu*«t  Ih?  cIoschI 
by  deep  interrupted  «utui'es,  inchiding  the  ]>ariotul  ]>enioncnni,  and  the  parts 
droj?HtHi  antisoptioally. 

WliPii  ihe  inU'stiiie  is  divide*!  across,  attonipts  to  unite  the  two  parts  by 
the  usual  plan  of  invei'sion  and  abiituienl,  of  ihe  serous  aurfaeea.  the  adjust- 
ment l>eiii^  niairttuiuod  by  sutuies^  are  attended  wi!h  gruat  risk.  Under  mich 
cin'unistanci's  the  ends  of  the  inloHtine  mu.st  Ihli  fii*ouirht  into  the  extenul 
wound  and  made  fast  to  its  circumfeivnee  by  passing  f»utui*e*>  at  several 
]>oints  between  the  two.  as  well  as  between  the  ed^^s  of  the  adjoinini:  ^ut. 
An  artificial  anus  is  to  be  expected,  which,  though  u  disgusting  and  dis- 
tressing condition,  is  not  inx^mediablv. 

The  suiurc  of  ttoly  (Fig.  3(»2).  though  capable  of  closing  an  intestinal 
woutii]  and  at  the  same  time  of  prodvKing  invei*sion  of  the  serous  coat,  is 
inferior  lit  and  mnre  difficult  of  upptication  than  that  of  Lonibert.  The 
glovers  suture  (Kig-  363)  has  been  emptuyod  for  stitching  incised  wounds 
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of  the  bowel ;  but  the  objection  to  its  use  is  the  difficulty  with  which  the 
serous  surfaces  are  brought  together. 

The  after-treatment  of  intestinal  wounds  eonfiiats  in  enforcing  absolute 
rest,  the  use  of  ifpiatcs  in  quantilics  sntlicji'iil  to  conti*<»l  the  peristalsis  of  the 
bowels,  and  the  administration  of  ii  liillv  niitk  at  intervals  ol'  lhi*ee  or  four 
ho»u-s  for  the  tirst  four  or  live  days,  alter  which  the  quantity  may  be  some- 
what increased,  and  in  two  or  three  days  more  may  be  supplemented  with  a 
little  beef-essence.  The  bowels  should  not  be  disturbed  earlier  than  the 
eighth  or  tenth  day,  unless  symptoms  of  peritonitis  arise,  when  saline  aperi- 
ents must  be  used,  Rochelle  salt  being  the  best  of  this  class  of  remedies.  If 
the  wound  is  not  in  the  large  intestine,  an  enema  will  often  answer  in  place 
of  ordhmry  laxatives. 

A  vcMT  iniei*esling  article  on  Laparotomy  for  Intrapariotal  Abdominal 
Wounds  has  been  published  by  iSir  M  illiam  \lueCorniac.  the  following  being 
a  reitumt'  of  the  eases : 

Of  18  cases  of  stab  wounds  penetrating  the  abdominal  cavity  and  on  ac- 
count of  which  laparotomy  was  performed.  10  recovered  and  8  died. 

Of  30  ciwes  of  gunshot  wounds  jienetrating  the  abdominal  cavity,  7  re- 
coveivd,  22  proved  fatal,  and  1  wa**  doubtful. 

Of  It)  cases  of  ruptun*  of  the  urinary  bladder.  6  recovered  and  10  cinded 
fatally. 

<  )f  12  eases  of  rupture  and  contusions  of  the  intestines,  or  other  abdominal 
injur}',  alt  <lied. 

Mr.  Barker,  Surgeon  to  University  Hospital,  London,  reconls  26  cases  of 
laparotomy  tor  gunshot  wounds,  wilh  16  recoverirs  and  10  dt'aths. 

Combining  the  laparotomies  done  f<tr  shot  wounds  alone  as  recordtnl  in  the 
tflbles  of  Sir  William  MacCormac  and  those  of  Mr.  Barker,  there  will  be  found 
68  casfs,  wilh  23  rccovenes  and  35  deaths.  During  our  own  late  war  there 
were  56  cases  in  which  the  small  intestine,  on  account  of  puiictured  or  incised 
wounds,  was  sutured,  42  of  which  ended  successfully  and  14  fatally,  in  some 
of  these  cases  the  external  wound  was  enlarged,  and  in  others  it  was  not. 
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Ifi  tfbot  or  otbor  wounUs  of  the  iDteatinc,  when  multiple  perforations  are 
le  in  elo60  proximity  to  one  anoihw,  it  will  ho  aUvi^alUe  In  resi'vl  iho 
la^^  portion  of  the  bowel  unU  v^ither  to  hocih*«  its  extr-eiuiiit'ti  in  tlio 
oxt«rna]  wound  or  to  unit«  them  together  b}'  flutui*e8. 

Enterectomy  and  Enterorrhaphy. — WIkmi  it  ht'comcti  iu*et'rtHary  to  reject  a 
portitfti  of  the  intc'stiiio  on  iucounl  of  gangrene,  morbid  tjiNiwtliH,  fa-eal  ti»- 
tula^  ar  eJCtenHive  damage  by  shot  wounds,  the  bowel  must  he  brought  out 
of  the  external  wound  and  placrd  on  n  noft  towel  or  a  flat  hpon^i*  whit^'h  hui* 
been  wet  in  a  warm  carbolized  or  siiMinialed  lotion  (one  l<i  tive  tlnmsaud). 
conteiitH  aru  to  Im»  prosneci  out  and  a  rubber  roi-d  panMyd  thmuijh  I  ho 
►ntery  and  aroiunl  the  iritostino  at  either  i-nd  a  little  beyond  whcro  il»e 
'^xci^ion  ift  to  bo  made.  In  cutting  out  a  few  inches  of  the  iiiteHline  it  will  bo 
readily  uudemtood  that  when  its  ends  are  bi*ougbt  together  there  will  Iw  a 
puckorim/  of  the  now  txnlundaut  mesentery,  which  will  cause  a  kink  in  tlie 
D^iwel  and  pruLiably  l»e  obfltructive.  To  avoi<i  Huch  a  contingency,  one  of  two 
planB  must  be  adopted. — thither  excise  a  V-shaped  portion  of  the  mesetilcry 
anhwenng  to  the  ivf^'clod  |»art  i>f  the  intestine,  or  double  the  membraae 
U|>on  itwHtilf  and  tack  the  two  layoi"rt  logellier  by  a  number  of  interrupted 
suture**,  the  latter  certainly  being  the  quickest  way  to  dispone  of  this  part 
of  the  openi(it»n.  If  the  plan  by  excision  be  adopted,  the  divided  edges 
muHt  be  liewed  together  by  a  glover's  suture,  the  vcBseU  being  tied  separately 
in  order  to  eoutrot  the  l>Iee<iing.  After  the  mesentery  haH  been  secured 
lo  the  pointA  where  the  bowel  is  to  be  severed,  the  excision  of  ihe  dis- 
lix»p  will  be  made  by  the  scissors,  in  such  a  manner  that  \\a  mosen- 
t«ric  border  at  each  extremity  shall  be  shorter  than  its  fi-oe  border.  As  the 
laat  (>onion  of  the  bowel  is  divided,  and  with  it  the  attached  mesentery, 
it  if*  well  to  grasj)  the  end^  (»f  the  diseased  portions  wilh  compretssion  for- 
ceps, so  that  no  foul  matter  from  within  the  loiip  tmiy  fall  ou  the  tield  of 
o[)eralion.  The  approxiuuition  of  the  two  ends  of  the  intestine  in  com- 
tnencod  on  the  mesentoiHc  border  and  ciuitinne^l  round  the  cylinder.  The 
mo<Jitic<l  ( 'zemy-Lembert  suture  (Fig.  3ti4).  c<u»sisting  of  two  rows.  alTords 
tl»ir  greatest  security  to  the  part.  If  the  ordinary  Lembcrt  suture  be 
UMtd  (Kig.  31)5),  the  stitches  ehotild  bo  iniroduco<l  close  together  and  great 

care  taken  to  bring  the  serous  surfaces  into 
Fio.  864.  accunile  contact.     The  parts.  Iieing  then  well 

^         douche<l  with  an  antii^eptic  solution,  are  ro- 
v.  ^^^''         turned   into  the  abdomen,  and  the  external 

wound  is  closed  and  drosstHl  antiseptically, 

Entereetomy  cannot  be  i^iganied  as  a  unjd- 
ern  operation.     Kaiulohr  is  said  by  Dr.  Ill*" 
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ia  have  removed  two  foet  of  gangrenous  intestine  as  early  a8  1827.  The 
operation  appeara  to  have  been  done  a  number  of  times  before  1H36,  both 
by  En^di.sh  and  by  Continental  surgeons.  In  1838  I  excised  successfully  nine 
inches  of  ganirrenous  intestine  from  a  hernia.  The  colon  hae  in  most  in- 
slauces  been  the  subject  of  this  oj>eration.  Reichel's  atatifltic^  of  121  f^ases 
give  58  recoveriea,  58  deaths,  and  5  entling  in  frecal  fistula.     Ashhurst  has 
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collected  186  cases,  93  of  which  are  alloffuU  to  have  recovered  and  86  to 
have  died,  the  fate  of  tho  rorimiiiiug  7  boiu;r  undotcniuiKMi.  Weir  ha**  ana- 
lyzed 36  i-esectioiiB  for  caix-inuma  of  tho  intestino,  with  a  mortality  of  51.6 
por  rent. 

Dr.  Charles  Penrose,  of  this  city,  recently  reacted  twelve  incheB  of  the 
transverso  colon  in  a  female  for  caix-iuoma.  the  patient  making  a  good 
recovery. 

Dr.  Sutton,  of  Pittsburg,  has  twice  resected  considerable  portionB  of  the 
intestine,  one  patient  recovering  in  whom  ton  inches  of  the  }^m  were  excifknl, 
the  other  dyiuiC-  In  a  cusjo  of  stran^ulaied  unibilieai  hernia  in  which  the 
intestine  was  in  a  state  of  gangrene,  I  resected  fotirleen  inchen  of  the  jeju- 
num with  the  necessary  amount  of  mesentery  and  sutured  togetlier  iho  ends' 
of  the  intestine.  The  patient  on  the  second  xlay  following  had  a  pi-oAise 
ha'UuUeiuottiH,  and  died  in  eullupse. 

Wounds  of  the  Liver  and  Oall-Bladder. — ^The  liver  may  be  ruptuivd  without 
an  external  wound,  iti  like  manner  a«  are  tho  stomach  and  intestines.  The 
pa.ssiige  of  a  wagon-wheel,  a  grazed  shot,  a  bk»w.  ur  a  tall  upon  the  side 
are  s4Jiiie  of  the  causer*  whii*h  j)roduee  this  injury.  Kupturo  may  alTeet 
either  surface  of  tho  liver:  Mr.  Bryant  thinks  the  upper  is  otitener  ruptured 
than  the  lower.  The  injury  may  exist  without  laceration  of  its  peritoneal 
coat. 

The  liver  is  Bometimee  wounded  by  fragments  of  broken  rib»,  with  or 
without  an  external  opening.  It  is  also  the  .Huhject  of  inrised,  punclurrd, 
and  gunnhol  wounrja.  The  gall-bladder  may  be  wounded  in  common  with 
the  liver,  or  inde]>endent  of  the  latter.  It  is  sometimes  opened  by  uleeraCiou 
excited  by  the  pivsence  of  gall-Hloiies. 

Symi»toms. — The  signs  of  ii  wtnind  of  tho  liver  are  extreme  pri:>sti-atioD, 
from  hemorrhage  (the  orgiin  being  exceedingly  vas(Mdar),  vomiting,  the 
discharge  of  bile  thniugh  the  extenml  opening. — when  such  is  present, — 
jaundice,  thirst,  and  itlU-n  itching  of  the  Hkiti.  The  contact  of  tiie  biliary 
Bocretion — whether  fr«fm  tin-  liver  fir  tVoni  the  gall-bladder — with  the  peri- 
toneum will  excite  inflammation  of  thai  nu'mltrane. 

Froonosis. — The  pnignosis  is  exceedingly  unfavorable.  Should  the  patient 
survive  the  loss  of  blood,  there  remains  the  risk  of  peritonitis,  and  still  later 
that  of  abscess.  Should  the  serous  covering  of  the  organ  rcnuiin  intact,  the 
prospect  of  recovery*  is  enhanced,  as  the  bleeding  will  be  limited  in  amount, 
and  the  peritoneal  sac  will  be  saved  from  contact  with  either  blood  or  bile. 
Hcnnen  gives  two  and  <iuthrio  five  cases  of  recovery  after  wound*  of  the 
liver.  Dr.  Andrews,  of  this  city,  also  savv  a  case  in  which  an  extensive  wound 
of  this  organ  was  followed  by  restoration  to  health. 

Dr.  Otis,  with  his  usual  care,  admits  thirty-two  indubitable  recoveries  a  A  cr 
shot  wounds  of  the  liver,  twenty-three  nf  which  were  complicated  b}-  injtiry, 
of  the  other  viscera  ai'  the  abdomen.  A  very  interesting  exam])le  of  lesion^ 
of  tho  liver  was  under  Iho  care  of  Dr.  Morton  at  the  Pennsylvania  IIo»- 
pitnl.  The  rupture  was  nearly  five  inches  in  extent,  and  at  the  time  of  the 
patient's  rleath  had  almost  cntuvly  cicatrized,  Few  rceovenea  follow  a  wiviim' 
of  the  gall-biadder.  Two  such  are  among  tlie  cases  of  liver  wounds  re|H»rtod 
by  Dr.  Otis.*  Stromeyer  rocorda  only  a  single  instance  in  which  a  patient 
got  well  after  such  a  wound. 

Treatment. — The  treatment  coiinists  in  giving  0)iium  to  relieve  pain  and 
Bccuro  rest.  Inflammatory  symptoms  n)ust  he  met  with  the  usual  anti- 
phlogistic remedies.  If  the  signs  of  internal  hemorrhage  arc  present,  wine 
of  ergot  with  gallie  acid  may  bo  administcn^d.  and  ieo-hags  applied  over  the 
hypochondriac  region  ;  if  tho  symptoms  continue,  la]>arottmiy  offbrs  tho  only 
chance  of  relief  If  an  external  wound  iH  present,  and  it  is  possible,  by 
digital  or  other  modes  of  examination,  to  ascertain  the  existence  of  a  lesion 
of  the  organ,  and  if  tho  signs  of  progressive  hemorrhage  exist,  the  operation 

*  Surgical  Uiatorj  of  the  L*t«  AmericMi  W»r,  Part  II.  toI.  ii.  p,  148. 
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iparotomy  Ahould  be  promptly  perfonned,  and  ibo  bleeding  be  arrested 
bv  the  cautery  ur  by  .sulurini^  iho  purtn  with  a  fui^ul  tlirend.  This  opera- 
uon  has  boon  done  ({\x\va  roceiitly  (April  18,  1888)  by  ProfeHflor  Poaicnipski 
in  thi^  OK|H?dH]e  della  CuiiHoIazione,  at  Rome.  Tho  patient  wa^  duittg  well 
sevoral  days  al\er. 

AbscesB  of  the  Liver. — This  may  be  tho  result  of  a  wound  or  cuntuniun  of 

Ihc  iirtipin.  (tr  it  niiiy  arise  from  dysoniorio,  miasmatic,  or  mali^nant  eaiiscs. 
Thewo  almcesHeH  open  in  various  directioni*, — eonictiniefi  into  the  duodenum, 
K>metimes  into  the  bronchial  air-passa^i>s,  in  iiin^  instaneen  into  the  <L*sopha- 
gu*,  but  most  frequently  exiernally.  thrim^h  the  walls  of  the  abdomen.  In 
%  t'tt^t'  which  I  once  had  under  my  care,  the  abttcosH  was  diHchar^tHl  through 
a  stmili  oj»oninfj  into  the  tesoj>ha|jrUrt  immediately  above  the  diuphniifiu. 
Whatever  direction  the  purulent  matter  lakes,  it  in  generally  preceded  by 
inflammatory'  adhesion  of  the  adjacent  piiriH.  ho  that  a  dan*jerous  cxtravana- 
tion  is  avoided.  Thene  absfesseK  are  frequently  very  obscure  in  their  origin, 
and  in  their  early  hJAtory  are  diHicult  to  dia^none. 

Symptoms. — The  m^WA  oi  hepatic  alwccns  are.  pain  in  the  region  of  the 
liver,  «u)metimeH  dull,  at  other  times  lancinating,  tenderness  over  the  right 
hypochoudrium.  jaundice,  emaciation,  rigors,  febrile  dirtlurhancc.  and  i>erHpi- 
mtion.  Cough  is  not  an  uncommon  attendant,  especially  if  the  absces-s  tends 
lowatxls  the  lungs.  The  external  manifoHtation  of  the  dir^ea^e  is  seen  in  a 
bulging  or  prominence  of  some  part  of  the  abdominal  walls,  when  the  pus 
»ppr<iachc^  the  surface  in  this  dii-ectiou.  generally  at  the  epiga-striurn  or  near 
the  cartilaginous  extivmily  of  the  eighth  or  ninth  rib. 

pRooNosis. — The  prog!\f>sis  in  hepatic  abscess  is  unfavorable.  A  very  largo 
pro]>ortion  *»!' patient*^  perish  frtmi  e.xhaustion  consequent  upon  the  constitu- 
tional irritation  which  follows  the  liberation  of  the  pus. 

Tkilvtmknt. — Hepatic  abseew*  should  not  be  i)rematurely  o]Kmed.  It  ia 
important  that  the  work  of  inrtamrnatory  consolidation  between  the  gland 
and  the  walls  of  the  abdomen  be  thoroughly  accomplished,  and  until  tiiis 
has  been  eftected  there  is  Httio  to  be  done,  except  to  sustain  the  patient's 
strength  by  proper  nottriuhnieut  and  the  administration  of  tonics,  sueh  as 
quinine  and  aromatic  sulphuric  acid.  This  consolidation  of  the  liver  and 
parietes,  when  very  tartly,  may  be  hastened  by  intnxiucing  at  several  points 
over  the  seat  of  gi'eater  prominence  an  acupuncture  needle.  When  |>ointing 
takes  place,  which  usually  occurs  near  the  epigastrium  or  below  the  cariila- 
j^inous  lM»rfler  of  the  rib.s  on  the  right  Mde,  accompanied  by  fluetuation,  and 
the  skin  over  the  swelling  assumes  a  j)urplo  discoloration,  the  ahscef^s  should 
be  oj»tMied  by  making  an  incision  witli  the  ordinary  sharp-pointed  bistoury, 
and  after  the  evacmition  of  the  collection  of  pus  a  mober  di-ainaire-lubo 
abouM  be  introduced  into  the  cavity  of  the  aosecfts.  which  is  afterwards 
washed  out  with  a  solution  of  boraeic  acid.  If  this  course  is  not  deemed 
proj>er.  aspiration  may  be  practised.  The  pus  which  comes  away  is  usually 
mingled  with  the  biliary  secretion.  Many  patients,  after  the  opening  ia  made, 
rapidly  lose  stix-ngth,  and  die  in  two  or  three  weeks. 

Hydatids  of  the  Liver — Tumors  of  this  nature  ocxsnpied  by  ochinocoeci 
have  frequently  been  met  with  in  the  liver.  Their  recognition  can  be  made 
out  only  by  tapping  with  a  fine  aspirating  needle  and  examining  the  fluid 
removeii.  Should  this  be  devoid  of  color,  alkaline,  non-coagulable,  and  of  a 
low  spe<Mtic  gravity,  it  is  more  than  probable  that  the  swelling  is  of  tho 
nature  of  an  hydatid,  though  in  advaticod  stages  (»f  the  disease  the  fluid  may 
be  muddy  or  yellow.  The  characteristic  phenomenon  of  fremitus,  which 
belongs  to  hydatid  lutnors,  cannot  always  be  rccogniKed. 

Treatment. — When  the  swelling  steadily  increases  in  volume,  demanding 
interference,  an  attempt  should  be  made  first  to  destnn'  the  tumor  by  dec- 
l^^lyHis,  intit>ducing  for  this  purpose  one  or  more  neeillcs  int^i  the  nac  and 
OonnecUug  them  through  the  negative  |>ole  with  an  electro-galvauic  battery 


452        WOUiXDS  AND  DISEASES  OF  ABDOMINO^PELVW  CAVITIES. 


of  uight  or  twolve  cells,  the  positive  pole  being  applied  lo  (be  alidomii 
surliwre  neur  to  nr  ovor  the  swi^lUns;.  The  trvfttmont  should  he  eoiitimicil 
from  eipht  to  riJtoen  tninulot*  at  each  sittina:.  uikI  may  be  persevered  in.  pro- 
vide<l  the  tumor  deerease?*.  I'or  Kevenil  weeks.  If  thin  fails,  then  liie  ?.ur- 
geou  must  direct  his  ett'oris  lo  effect  itdhosion  between  ihu  hydatid  sac  and 
the  walU  of  iht-  abdomen  by  aeu|mrH'lure  or  by  parsing  a  eauntie  issue  over 
the  moHi  ]ir*(»iniiieiit  jiorlion  of  l)ie  eiitarivtimcnt.  When  the  tumor  and  walU 
of  the  abdomen  ate  nnited,  the  eoiiteiitH  may  be  removed,  either  by  inei^ioo 
or  by  aspiration.  When  the  former  is  employed,  it  may  he  advisable 
to  imitate  tlio  ojieratitm  of  Tait,  by  making  the  opening  a  free  one  and 
uniting  the  edges  of  the  sue  to  the  sides  of  the  external  wound  and  intro- 
dueiiig  a  drainage-lube.  Jn  an  hydatid  cyst  situate<l  on  the  up|>er  surface 
of  the  liver  Mr.  Oweu  has  opened  and  di'ained  across  the  pleural  sac. 

Gall'Bladder. — The  gall-blafhlcr  in  liable  to  sufler  from  rupture,  wounds, 
fistula,  ac'cumulalioaH  of  bile,  inutus,  ])us,  oaleuii.  and  hydatids.  Sometimes 
it  becomes  involved  in  eureinoma,  the  disouae  being  either  primary  or  ex- 
tending to  the  organ  seeondarily. 

Rupturr  may  follow  any  forcible  violence  applied  to  the  external  Hurfaco 
of  the  abdomen  over  the  region  of  the  gall-bladder,  when  the  latter  is  some- 
what distended. 

IT'/u/k/^  are  usually  the  result  of  atahs  intlieted  during  tights  or  iKini  shot 
missiloH. 

Unless  in  cases  where  there  iw  an  external  encape  of  bile  following  injuru 
known  to  involve  the  region  of  the  gall-bhulder.  it  is  impossible  to  arrive 
any  correct  diagnosis  of  the  above  accidents.  Whether  the  damage  s 
taimnl  be  rupture  or  an  intMsvd  or  shot  wound,  the  result  almost  unifonnly 
is  a  fatal  one,  the  ^latitut  perishing  fmm  peritonitis,  and  consequently  little 
can  be  done  fieyond  j^alliating  symptoms  as  they  arise.  The  same  fatality 
attHuls  injnrit'.s  of  a  rtimilar  character  iuflicttKl  on  the  cyRtic,  hepatic,  and 
common  bile-duets. 

Ihfiti'nti'ni  of  the  gall-bladder  lo  an  extreme  dfgree  is  often  met  with  from 
the  accumulation  of"  bile,  calculi,  mucus,  and  pus. 

Distention  fnun  bile  is  for  the  most  part  t>b8truclive  in  its  nature,  the  ob- 
Btmetion  being  bx-ated  in  the  common  duct,  and  consisting  of  inspissati'd 
mueuH,  intlammatory  swelling,  or  calculi,  and  occasionally  iHJsuhing  fi-om  tbd 
pivssuro  of  a  malignant  growth  or  from  the  cicatrix  of  a  duodenal  ulcer. 

Distention  of  the  gall-bladder  is  indicated  by  the  presence  of  a  pyrilomi 
or  oblong  tutnor  below  the  cartilaginous  border  of  the  ninth  and  tenth  rilm, 
projecting  driwnwanU  and  forward  in  the  direction  of  the  umbilicus,  elastic 
to  pressure,  and  ac<'ompanied  by  a  moderate  seuae  of  fulness  and  aome  ten- 
demesH  to  the  touch.  When  tjie  obstruction  is  seated  below  the  juiution 
of  the  hepatic  and  cystic  ducts,  thus  allowing  of  l>iliary  regui-gitation,  there 
will  also  be  present  the  usual  jdienomena  of  jaundice,  as  |)Utty-colorvd  fa*ceH 
and  saffron-cidored  urine.  Tliese  distentions  may  acfpiire  enormouh  dinu-n- 
ftions.  Bright  mentions  a  case,  and  Kline  another,  where  the  gall-bla<idor 
reached  in  the  pelvis.  In  a  patient  of  my  own  it  extended  below  the  eresil 
of  the  ilium.  In  one  Instance,  that  of  a  patient  of  Todd,  of  Dublin,  the 
gall-ldadder  and  its  duct  containe<l  two  quarts  of  vitiated  biliary  fluid;  in 
another,  reported  by  tiibson.  there  were  eight  pounds;  and  in  one  o]ierat4.MJ 
on  by  myself  twenty-four  ounces  were  remo\'e<l. 

Trratmknt. — The'  surgeon  should  be  in  no  hurry  to  ivsort  to  ofierativo 
measures  in  cases  of  distention  of  i  he  gall-bladder.  TheBwellingniay  subside 
Bpontaneously.  This  has  otten  hapjHfned  when  the  cause  was  tbe  iinpactii 
of  a  duel  by  a  calculus,  the  latter  after  a  time  making  its  way  out.  Tl 
same  result  may  follow  where  tbe  diHtA^ntion  has  been  duo  to  a  catarrh] 
etate  of  the  ducts.  Let  the  treatment,  therefore,  at  tirst  be  medicinal,  u.sing 
eueh  means  as  are  calculated  to  liquefy  the  secretion  and  flubdue  inllamnia- 
""he  remodioE)  boat   suited  lo  effect  thetso  ends  are  ddoro- 
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to«phat6  of  Boda,  and  nitrate  of  ^ilv<tr.  When  the  distention  exhibits 
no  tendency  lo  lessen,  but  rather  progrot*s*ivcly  iricivases,  buconiini^  at  leiii^lh 
of  a  tbri^ateuin;^  size,  an  as|iii'aring  needle  kIiouUI  bo  introduced  and  the 
c<onientt(  o^  the  ^^u'L'Uiti^  druun  oH*. 

GftU'Stonts. — Dirttcntiim  frum  culruti  is  no  unfutnnion  condition.  These 
concrvtioDs  are  somvtimeH  formed  in  a  innuiior  unnlo^ous  to  that  which 
determines  the  ronnatioii  of  iinnajy  calcuhit*, — namely,  the  deposition  of 
cholesterine  or  colorin^-muiter  nround  a  nneleus  of  inspissaled  nuicuei  or 
)  from  the  F^mall  diictn.  Tlie  eliemieul  uonrtlitution  of  these  stones  is 
uniform.  Tlioy  niiiy  consist  of  pnix?  erystulline  <'holesterii»e,  though 
more  commonly  they  lire  miide  up  of  tiio  other  elemenls  of  bile.  Sometimes 
they  exhibit  u  re^ulur  stnititied  appearunce.  cholesterine  predominaiiu*;  in 
one  layer,  pigment  and  bile  nodium  in  iinoiher.  OOener  there  is  an  entire 
ab-Mjnce  ot"  any  orderly  arrangement  of  structure,  the  coiuTelion  bein^  a 
simple  a^rcf^ution  of  bitiiiiy  mattei's.  These  calculi  vaiy  greatly  in  miniber, 
size,  and  external  conH^uration.  There  may  be  a  single  stone  rilling  up  the 
entirv  gall-bladder,  or  there  may  be  several  hundred  of  small  size,  mn^iug 
fVom  that  of  a  rnustard-seed  to  that  of  a  cherry-stone,  havin/r  a  dark  brown 
color,  and  oi'len  marked  with  facets,  produoetl  by  contact  with  one  another. 

SvMPToMS. — There  is  a  tumor,  when  the  accumulation  is  large,  pnyecting 
from  beneath  the  costal  border  of  the  chest  on  the  right  side,  irregular  in 
outline,  and  directed  across  the  ab<Jomen  towards  the  timbilicus.  Tlien*  has 
been  usually  a  precedent  history  of  biliary  eolio,  with  jaundice  and  vomiting, 
though  b<»tb  may  be  absent.  The  distention  may  ultimately  give  rise  to 
innamniation  and  peritonitis.  Ulceration  of  the  walls  of  the  gall-bladder 
sametimes  happens,  allowing  its  contents  to  escape. 

Ifi  the  ciise  of  (he  wife  of  a  meiHcal  friend,  nipture  occurred,  followwl  by 
fatal  peritonitis.  In  several  instances  the  gallbladder  has  become  adherent 
U»  the  walls  of  the  abdomen,  followed  by  the  foinmtion  of  a  fistula  open- 
ing niion  the  surface.  I  once  removed  from  the  iliac  fossa  a  large  number 
of  biliary  calculi,  an  opening  having  fomied  between  that  ivgion  and  the 
rladder.  the  latter  having  extended  into  the  pelvis  by  distention  of  ita 

klta. 

Treatme.nt. — When  the  symptoms  belonging  to  an  impaction  of  the  gall- 
bladder become  urgent,  an  operation  will  be  necessarv*.  Should  a  fistulous 
o|>ening  have  formed,  the  tract  should  he  fully  dilated  and  the  concretions 
removed  through  the  enlarged  channel;  but  wheiv  no  fistula  exist^^,  a  formal 
o|H»nUion  may  be  nmde. 


I 


Cholecyitotomy. — The  operation  of  cutting  thrcmgh  the  al>dominal  walls 
»ad  into  the  gall-bladder  for  the  extiiicliou  of  biliary  calculi  dates  back  to 
Ihe  early  part  ol'  the  las!  century,  and  seems  to  have  l>een  advocated  by 
JShaqje.  a  surgeon  in  old  <iuy*>t  Hospital.  T^ondon.  At  diffejvnt  perirMis  the 
operation  ban  been  alternately  advocated  and  condennuHJ.  In  187*i  Dr. 
^ariou  Sinw  formulated  and  executiHl  the  operation,  removing  a  large  num- 
!)or  of  calculi  and  also  much  fluid  nmlter.  The  ease  pn»ved  fatal  Since 
this  operatiiin  chnlecystotomy  has  been  done  a  number  of  times.  Among 
thoAc  whose  nantes  are  fnund  associated  with  this  openition  maybe  men- 
tioiiod  Kiicber,  Keen.  Tait,  lianscdiolf,  Br^'ant,  Gardner,  Eddowes.  VVanne- 
brouco,  and  Langenbuch.  The  last-named  surgeon,  in  one  instance,  removed 
the  very  large  number  of  one  hundred  and  tweniy-fivo  calculi  from  the  gall- 
bbidder.  In  Lawson  Tail's  hands  the  operation  has  ls?en  verj' successful : 
out  of  IH  operations  all  recovered.  Keen  and  Musser  tabulate  35  cases,  with 
9  deaths. 

In  performing  cholecystotomy  an  incision  should  be  made  over  the  tumor, 
parallel  either  with  its  long  axis  or  with  the  outer  l>oriier  of  Ihe  rectus 
inu*cle.  After  dividing  the  abdominal  pariotea  and  exposing  the  gall-bladder, 
the  surgeon  can  choose  between  two  plans  for  conducting  the  operation. 
The  first  consists  in  stitch  iikg  the  walls  of  the  riscus  to  the  edges  of  the 
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external  wound,  and  allowing  an  interval  of  a  fow  days  to  elapse,  in  order  to 
secure  iminn  Lit'twoon  the  peritoneal  surt'aeo  of  the  abdominal  walU  and  that 
of  the  ^iill-bladdor  before  opening  the  latter,  thus  prewntini;  the  o-scafK; 
of  liilo  into  the  ubdurnen  ;  the  other  method  allows  of  no  dolay.  the  ^11- 
bladder  iK-inj^  opened  ininiodialoly  u]i(in  tlio  exposure  i»f  the  vincui*.  and  iw 
edges  Htit«-hed  by  either  the  euntinuous  or  by  niuneiviw  interrupted  tfUtunx* 
to  those  of  the  wound  in  the  parielen,  intluditi^  the  peritoneum,  the  latter 
bein*;  tirsl  well  driiwn  up  into  the  wound,  :in<l  the  eontentB  removed.  The 
weight  of  authority  is  i*athor  in  favor  ut'  the  lae*t-named  method,  and  the 
^ood  tiueeess  which  has  attended  its  exeeutioa  in  the  handei  of  Mr.  Tail 
would  Hoem  to  commend  lis  general  adoption.  In  all  caHes  before  opeinnjj; 
the  gall-bhidder  the  vist-UH  nhould  be  anpirated.  in  order  to  ;;et  rid  of  iXa 
fluid  oontentH  and  thus  lessen  the  risk  of  the  bile  entering  the  peritoneal 
cavity.  The  utmost  caix*  should  be  observed  also  to  keep  the  incised  walls 
of  the  gall-bladder  well  up  into  the  external  wound,  witn  the  same  ijbje<?l 
in  view.  The  employmeni  of  loni;  flat  pieces  of  sponge.  ]»roperly  adjusted 
on  each  side  of  the  viscus,  will  conduce  to  the  same  end.  The  adviwibility 
of  closing  the  external  wound  after  the  operation  has  been  challenged, — in 
niy  .i^'^K**^^*^'**  very  pi*o]teriy.  It  would  be  liellor  to  close  the  wound  only 
partially,  allowing  the  remainder  to  henl  by  granulatioii,  oven  though  the 
operation  should  be  followed  by  a  tistula,  (bus  pt•esel*^'ing  a  way  for  ll»c 
©8cape  or  ivmoval  of  stones  which  may  subsequently  form.  A  drainage-tube 
should  always  be  introduced  into  the  gall-bladder.  The  entire  pr(K'e<luro, 
including  the  dresHing  of  the  wound^  should  be  conducted  under  strict  anti- 
septic  tuetht>dK. 

Cholecystectomy,  or  exeiaion  of  the  gall-bladder,  ha8  been  performed  by 
Langenbeck  five  limes,  with  four  recoveries;  by  Thirar  three  times,  wiln 
three  recoveries;  and  by  the  ytiunger  Irross  and  by  Coui'voisier  each  once, 
both  cases  pixnMng  tatal.  The  operation  may  become  nocessary  when  ihero 
exist  such  lesions  in  the  walls  of  the  organ  as  ihi*eaten  its  integrity,  or  pos- 
sibly on  account  oi  a  neo])lasm.  To  etfect  the  removal  of  the  viscus  it  will 
be  necessary  to  misc  tlie  liver  forward,  at  the  same  lime  pre.s.^ing  aside  any 
portion  oi'  the  intestinal  lube  wliich  may  be  in  llie  way.  after  which  tho 
organ  can  l>o  dissected  away  from  the  gnK>ve  in  which  it  lios,  tying  iho  cystic 
duct  at  two  pointa  with  earbolized  silk  threads  and  dividing  it  betweea. 

Entero-Cholecyatotomy  or  ChoIeoystenterostomT. — This  opoi*at  ion  is  designed 
to  establi.iih  a  comnuinication  between  the  gall-uladder  and  some  p<>rtion  of 
tho  intestinal  canal.  It  was  suggested  by  Nuasbaum  in  1880.  Winiwarter 
in  one  instance  succeeded  in  securing  a  connection  between  the  gallbladder 
and  the  colon,  and  liappeler  one  between  llie  gall-bladder  and  the  du'Mlenum. 
The  proper  part  of  tne  intestinal  canal  to  connect  with  the  gall-liladder, 
when  such  a  fistula  is  deemed  necessjiry,  will  be  either  the  duodenum  or  the 
jejunum.  The  connection  with  the  latter  will  bo  the  oasiefll  of  accomplish- 
ment. Dr.  (iaston,  of  (ieorgiji,  by  his  ex}>oriments  on  dogs  haH  thrown  much 
light  on  this  subject,  and  a  very  valuable  paper  upon  it  has  been  contributed 
by  a  Hiu'geon  of  Florence,  Francesco  Colxi. 

The  operation  \»  inten<led  to  relieve  the  inconvenience  resulting  fi*om  biliary 
fistula  or  from  some  insurmountable  obstniction  of  the  common  bile-tluct. 

Oi'EHATioN. — The  operation  is  divided  into  four  stages.  The  tii-si  stage 
consists  in  dividing  the  abijominal  parietesand  expoaing  the  gallbladder  and 
intestine. — preferably  the  jejunum,  on  account  of  ita  mobility.  Tho  second 
stage  consists  in  uniting  the  inferior  fundus  of  tho  gall-bladder  and  iute!»- 
tiue  together  by  Lerabcrt  suturoa.  including  onl}'  the  liorous  and  muscular 
coata;  the  third,  in  stitching  both  to  the  abdominal  wound ;  and  the  fourth, 
in  establishing  a  communication  between  the  intestine  and  the  gall-bladder  by 
perforating  the  inler\'ening  septum  thifiugb  the  tistulous  opening,  when  such 
exists,  and  maintaining  the  opening  in  a  patulous  8tate  for  some  time  by 
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introduoinfj:  a  rubber  tube.    This  last  mage  must  bu  poetpoued  for  six  ur 
run  tluvrt.  or  until  adhesion  between  tbe  contiguous  peritoneal  surfiicea 
taken  place,  ihut*  nualing  the  tiold  of  operation  trom  the  general  Horous 
ivity. 

Woimds  of  the  Spleen  are  less  common  than  wounds  of  the  liver.  They 
are  usuiilly  |iunrfurcd,  itici.sod.  or  gunshot  Injuries,  and  aiv  generally  accom- 
panied by  stTiuus  damage  to  uther  organs  in  the  alidumen.  In  8ome  iu!4tanc-e8, 
where  a  fK)riion  of  the  abdominal  parities  has  been  earned  away  by  a  missile  or 
ha*  been  extensively  divided  by  a  sabre  or  a  knife,  the  viHOus  has  protruded 
through  the  opening. 

The  organ  i^  ooeasionally  ruptured,  in  consequence  of  falls,  blows,  and  even 
by  museular  exertion. 

SrMi*T0M8.— Aside  fi'i:>m  the  presence  of  an  external  oi>eniug  sufficiently 
large  to  admit  of  the  organ  being  seen,  there  are  no  symploms  which  indicate 
with  c*'rlainty  the  existence  of  such  au  injury.  When,  nowever,  tbe  position 
of  a  wrinnd  is  in  the  splenic  region,  and  alKn*  its  reception  there  ii^  inciva^ing 
pallor  t>f  the  countenance,  indicating  the  existence  of  internal  bleeding,  there 
iM  gnMimi  for  supposing  that  the  organ  haH  been  wouudud. 

I*Roa-Hosis. — At  one  time  these  injurioift  were  considered  to  be  invariably 
fatal;  but,  although  in  a  majority  of  instances  death  is  an  inevitable  con- 
sequence, there  are  numerous  examples  of  recovery.     La nvy  and  Ciulhrie 

iTe  w^itneissed  instances  of  this,  and  Ilennen's  testimony  is  to  the  same 
;t.  The  accuracy  of  diagnosis  in  some  of  these  rases  was  verified  by 
po*t-moriem  exuminntions  made  long  al^er  the  accidents,  in  which  the  cioa- 
Irices  answering  to  such  lesions  were  «listinctly  recognised.  Two  examples 
of  recv»very  after  gunshot  wounds  of  the  8i>leen.  and  one  aftor  a  bayonet 
wonnd,  are  recorded  in  the  "Surgical  History  of  the  War,"* 

ICupture  of  the  organ  in  consequence  of  external  violence,  bo  far  as  J  am 
awaiv,  has  been  invariably  fatal.  It  has  been  observed  that  the  accident  is 
less  likely  to  provoke  |>eritonitis  than  when  the  intestine  is  wounded,  hlomi 
being  less  irritating  than  llecos. 

Tbe  fatality  lollowiug  injuries  of  the  spleen  is  due  to  hemorrhage,  and, 

rwithjitanding  its  greiit  vascularity,  these  oases  are  not  so  quickly  fatal  as 
ihoHe  of  the  liver.  The  elastie  natui*e  of  its  capsule  and  of  its  trabeculie 
sf^rvus  to  compresH  the  organ  and  in  this  way  prevent  a  very  rapid  escape  of 

blOTHJ. 

Exceptional  cases  occur,  in  which  the  patient  survives  the  danger  of  hemor- 
rhage and  afterwards  perishes  fivim  abscess.  Two  instances  of  this  kind  wei\) 
obsurx-ed  tluriiii:  "Jur  lute  war.|  The  inflammation  which  follows  wounds  of 
the  spleen,  like  that  following  wounds  of  the  liver  and  lung,  is  get»erally  local 
in  itA  character,  showing  little  tendency  to  become  diffused.  Hypertrophy 
of  the  -ipleen  is  otteu  li.^^sociated  with  leucocytba>niia. 

Treatment. — The  jtatient  must  be  placed  on  the  injured  side  and  kept 
perfectly  quiet.  Cold  should  be  applied  over  the  left  hypochf>ndriac  region, 
and  gallic  acid  li'eely  administered,  together  with  the  wine  of  ergot,  until 
surgical  assistance  can  be  obtained  to  give  the  patient  the  benefit  of  a  lapa- 
iritomy. 

The  most  favorable  cases  are  those  in  which  the  nrgtin  lies  in  the  external 
wound  or  is  pr(dai>sod.  Wheti  so  situuted.  and  there  is  no  evidence  of  its 
•iructure  being  injured,  it  should  l»e  carefully  replaced.  When,  howevor, 
there  exists  a  wound  or  a  laceration,  such  a  eoun^c  would  be  improper.  In 
the  latter  event,  the  vessels  must  be  secured,  and  if  the  part  involved  be  very 
limttetl  in  extent  it  should  he  allowed  to  remain  in  the  opening.  In  extensive 
Wounds  without  prolapMe  and  not  matiageable  by  the  cautery- or  by  deep  cat- 
gut sutures  the  4>rgan  should  be  remfjved.  When  extensively  damaged,  the 
prop*Tr  <*oursc  will  l>e  to  encirtde  the  mass  with  a  stout  ligature  and  either 
cut  it  away  or  permit  it  to  slough  away.     This  operation  has  been  success- 

•  Part  II.  rot.  II.  p.  l&O.  f  Il>KJ>  ?•  t** 
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fully  performed  in  a  number  of  in^tanoes.     Dr.  Hatchett,*  after  a  guoak 
wouna  of  the  abdomen  in  n  soldier  Hi  Perryvill*.*,  Kentucky,  cauaiuji;  h  dl 
locution  of  the  spleen,  hurroundcd  ttio  vincus  with  a  ligature.      The  nn 
sloughed  oA't  Hn<l  the  jtutient  recovered. 

Abscess  of  the  Spleen,  though  very  rare,  does  ow-Hsioually  oecnr. 

diilgUl-^?^ifs  of  Hiiclj  a  (.-uNe  is  attended  with  much  uncertainty.  A  fluctuatii 
ttwolliii*^  in  tliLi  h|>lenir  region  aceompanied  hy  rigoiM  would  give  rcasouab 
groundp  for  su^jtcfling  the  exirslence  of  such  a  condition.  The  aApiratii 
needle  woulii  aid  in  removing  uncerlaiiily  on  the  sulijecL,  and  at  ihe  sui 
lime  Berve  to  empty  the  jjuh.  Should  the  organ  be  wlherent  to  the  abdomii 
walls,  incision  and  dminage,  an  in  hepatic  abscess,  might  become  uecetf&aryj 

Splenectomy. — The  operation  (d'  removing  the  npleen  may  become  neceesai 
fur  (jihor  than  iraumatic  injury.   The  organ  is  subject  to  displacemcni  (Hoati 
spleen),  and  to  hypertrophic,  cystic,  and  other  changes,  and  when  these  e 
not  be  controMcd  hy  the  usual  reniedicH  and  the  disease  is  progrensive,  fsp 
neetumy  may  bo  presented  to  the  ]>alient  in  proper  cases  as  a  legitim 
resort. 

The  operation,  it  is  believed,  was  first  performed  by  a  NeapoLitAn  surge 
named  /aciirelli.  in  1540  or  1541).  It  was  undertaken  in  consequence  <i 
miasmatic  eiilargcruenL  fji'  the  organ,  and  proved,  it  is  believed,  entirely  s 
cesslbl. 

The  conditions  for  which  splenectomy  has  been  performed  are  simple 
hypertrophy.  leucoLylbairiiie  liypertruphy,  tloating  t^jdeen.  hydatid  disca 
cysts,  and  traumatism.  The  rewiilts  of  the  (ijteration  vary  very  much  i 
cording  to  tlie  conditionh  for  which  Ihey  were  done.  A  large  number 
splenect(>mies  have*  been  <-ollecte<l  by  <.>tis.  Collier,  S.  W,  dross,  and  As 
hurst,  the  aggivgate,  including  i^ix  collected  by  myself,  the  oi>erators  in  whi 
were  Dr.  W.  11.  Myere,  Dr.  McC'ann.  Dr.  Montgomery.  Professor  Casini,  P 
fessor  Liehtnann.  of  Tricst,  and  Professor  iJoodell.  being  seventy-si.x  c 

All   the   operations    performed    for   simple  hyiwrtrophy,  malarial  hy|>e 
trophy,  and  lcucocytha*mia.  thirty-two  in  number,  resulted  in  death,  with 
the  exception  of  two,  those  of  Liebmann  and  Myci*s.    This,  of  course,  wo 
exohnUi  chscs  belonging  lotht*  abovr  classes  from  the  realm  of  oj>erative  s 
ger}'.     Cases  in  which  the  «^»rgan  was  removed  for  displacement  of  floating 
Hpleen,  filteen  in  inimber.  all  recoveivd  except   thive;  and  of  twenty-four 
operations  done  for  traumatic  injuries  all  save  one  wore  followed  by  recove 

No  case  of  etdarged  spleen  should  be  subjected  to  operation  until  a  care 
microscopic  exjuninauon  of  the  blood  has  been  made.     If  at^ or  such  oxami 
nation  an  increuse  in  the  white  corpuscles  is  discovered,  splenectomy  will 
only  precipitate  the  fatal  roHult. 

In  pertorming  tin-  operation,  an  incisifm  should  be  made,  beginning 
the  cartilaginous  border  of  the  thorax  on  the  left  side,  and  extending  do 
from  four  to  seven  inches  in  length,  external  to  and  parallel  with  the  liu 
Bomilunaris.     The  different  lavern  of  the  abdominal  walls  are  to  be  di\'id 
upon  a  (lireeti^r,  ai»d  all  vessels  secured  which  show  a  disposition  to  ble 
bt'fore  opctiirig  (he  peritoneum.     The  sides  of  the  wound  being  separal 
and  idl  ailhesioiis  with  the  nlnhmnmil  parietort  being  broken  u[).  the  di»ea 
organ  shouM  be  dniwn  tuit  of  the  body  and  its  vessels  tied  a  short  distan 
ft'om  the  hilus  with  st ntng  carbolixed  silk  thri.»ads. 

The  greatest  caiv  must  be  taken  in  handling  the  orgau  to  avoid  mpturi 
the  vessels  connected  with  its  hilus.  and  also  to  secure  all  arteries  or  vol 
found  in  adhef*ion**  l>efore  dividing  the  same. 
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Woands  of  the  Pancreas. — Wounds  of  the  pancreas  are  rare,  as  might 
expected  from  its  deep  and  sheltered  position.     During  the  late  Amvri< 

•  SurKiMl  nictory  of  lh«  Wnr.  Purl  11.  rul.  II.  p.  19. 

t  In  hr.  Qoodell'fl  owe  the  upflratlon  wm  uoiiartsken  for  no  orariftO  lumor. 
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War  two  cases  were  roporto*!  in  which  there  was  protrusion  of  the  organ. — 
A  mthor  rvniurkublc  occurrt'iico  whuii  we  coiinidur  how  Hrnily  it  in  hound  in 
ptwidou.  lu  uno  ot'  theiic'  oa^uH  the  ^latid  sHppud  thruujirh  the  extortml  wound 
while  the  patient  was  in  the  act  uf  stminiiii^  al  stool.  It  was  roniovod  with 
the  wire  li^jalurc  hv  Surgeon  J.  G.  Tlionipsoti,  death  beinj;  cauwed,  it  was 
bclifvod,  by  the  iinplicalion  of  other  ori^an^.  The  Hccoud  i-aav  died  tiMin 
hemorrhage*?- — ^  rcisuk  lo  he  uxpoclcd  when  we  considor  the  inlimalc  i-elaliou 
of  the  ^reat  blood-vesnoLs  of  tho  Hplecn  to  the  t^land  The  existence  of  such 
woundti.  a^side  from  ticuhir  in.spuction.  nuist  be  purely  a  matter  of  Conjecture. 
In  none  of  tho  five  ca.sc»  of  wounds  (»f  the  pancroas  reporied  to  tho  Surgeim- 
General,  three  of  which  were  under  treatmont  for  twelve  days,  was  the  true 
nature  of  the  injury  recognized  iiufore  death.  Rupture  of  tlie  pancreas  is  a 
vcrj'  rare  accident,  and  when  it  does  hajjpen  it  in  accom|>anied  by  damage 
to  other  parts.  The  ti*eatmeut  nhould  be  conducted  on  the  same  principle  as 
that  employed  for  injuries  of  the  ptpleeu. 

Au  exhauAtivo  paper  on  the  atfections  of  the  pancreas  has  been  published 
by  Dr.  Senn.  and  is  well  worthy  of  a  careful  study.  Kxtirpati(m  of  tlie 
orjE^n  di»e?*  not  fall  within  the  pale  of  sur^^ery.  Partial  removal  is  possible. 
Cysts  of  the  pancreas  are  not  unconinnm.  They  tii*8t  appear  between  the 
umbilicus  and  the  epii^astriurn,  gnidually  extending  d<twnwards  until  Ihoy 

iy  reiicii  the  pelvis.     Among  the  early  symptoms  attending  these  cyst**  is 

sp-scated  neuralgia,  from  pivsnure  of  the  tumor  on  the  solar  ganglia.  Tho 
exarninaiioQ  of  the  fluid  in  the  cyst  will  also  assist  in  establishing  its  char- 
acter. Diabetes  has  been  observed  in  connection  with  pancreatic  cysts.  The 
contcitts  of  the  latter  consist  either  of  a  brownish  fluid  or  of  bhaKi.  Ruiy- 
ture  of  the  pancreatic  arterj'  due  to  calcification  occun-od  in  the  case  of  one 
of  my  personal  friends,  causing  rapid  peritonitis  and  death.  Abscess  of  tho 
pancreas,  simulating  in  some  re-npects  cyst,  has  been  observed.  Aneurism  of 
the  aort^i.  hydatid  cysts,  cysts  of  the  gall-bladder,  and  morbid  growths  eon- 
ncctcd  with  the  apleen  and  the  liver,  are  the  affections  which  may  be  con- 
fbiiodod  with  cysts  of  the  pancreas.  The  bruit  belonging  to  the  first,  tho 
hooktelfl  of  the  fluid  of  the  second,  and  the  regional  limitations  of  the  latter 
in  their  incipiency,  constitute  important  considerations  to  be  taken  into  ac- 
count in  forming  a  dijlerential  diagnosis.  The  power  of  cystic  fluid  when 
pancreatic  to  emulsify  fat  is  another  differential  sign. 

Tbeatment. — Wounds  of  the  pancreas,  could  they  be  recognized,  would 
juflfify  laparotomy,  though  an  attempt  to  control  hemorrhage  by  ligation  or 
preMiire  would  probably  be  iollowed  by  very  indifTei-eni  success. 

Cyst^  are  most  satisfactorily  treated  by  opening  the  abdomen,  puncturing 
the  cyst-wall  with  tho  ordinaiy  ovariotomy  trocar,  and  after  washing  out 
with  a  solution  of  corrosive  sublimate  (one  to  ten  thousand),  or  with  a  solu- 
tion of  tniracic  acid,  intriwiucing  a  dminage-tnbe  and  siitchiiig  the  sides  of 
Ibe  opening  in  the  sac  to  tho  extei*nal  wound.  In  opening  the  abdomen  to 
the  cyst  the  stomach  will  be  setMi  to  cover  its  anterior  surface,  re- 
ining an  opening  to  be  made  through  the  omentum  in  onler  to  remove  the 
luid.  By  this  plan  I  treated  successfully  a  wry  large  |>ancreatic  cyst  in  a 
female  :  a  similar  case  was  treated  with  like  success  by  Dr.  Bull,  of  Now  York. 

Results  of  operation. — [Pancreatectomy  complete  has  been  done  five  times, 
with  four  deaths  and  one  riHM)very,  as  follows  ;  once  by  Ikjzemani.  twice  by 
R<^kitansky,  twice  by  Billroth,  and  once  by  Reidel.  hoEemani's  and  Roki- 
tansky's  operations  were  undertaken  for  ovarian  tumors. 

Incomptrtf  remoi'iili. — Ashhnrsi  records  six  cases,  those  of  (Caldwell,  Labor- 
dene,  Kleberg,  Thompson,  Justin,  and  Allen,  but  does  not  give  the  resuJts. 
The  ca^e  attributed  lo  Laborderie  has  been  challenged. 

Excision  ami  drainage. — Nine  cases  have  Iwjen  treated  by  this  methoii.  and 
all  Mici*essful!y.  The  operators  were  Senn.  Sabbotick,  Ogston,  KulenkamptX, 
GusHimbaner,  llahn,  Kucster,  Bull,  and  Agnow. 

A  compari-a<^>n  of  methods  will  show  that  inci.sion  and  drainage  constitutes 
the  pri»per  plan  for  the  treatment  of  cysts. 
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Wounds  of  the  Kidney  and  Snpra-renal  Capsules. — Those  may  be  inch 
contused,  lacoruted,  or  gunshot.     Thoy  are  iivtjuuully  nt^sociatea  wif  b  inji 
to  the  spleen,  liver,  intestines,  or  vertebra?.     Tlie  fatality  of  wounds  of 
kidney  depends  upon  the  position  of  ihe  injury  and  the  jiortiuu  of  the  or^ 
invidved.    When  the  anterior  surface  is  itnpIitaK-d,  the  danger  is  extreme, 
the  peritoneal  sac  will  be  exposed  to  uriuaiy*  exlnivasution,  whieh  will  nipir 
excite  a  fatal  inHammation.    When  the  posterior  surluec  of  the  organ  alone' 
injured,  Uk*  risk  to  life  is  lessened,  that  part  being  remote  from  the  peritoneum 
and  lying  in  a  bed  of  louse  eeUuU>-adipuHe  tisHue.    An  e8ea|>e  of  unue  into  il 
structure  may  result  in  an  abscess  which  will  open  externally. 

Bruises.  lacei'ations.  ruptui*es.  and  displacement  of  the  kidney  may  folh 
a  severe  blow  or  a  fall  upon  the  back.     The  rupture,  in  such  cases,  may 
confined   t^  the  surface  of  the  organ,  it  may  involve  the  ])elvis,  or  it  ma] 
penetrate  deeply  into  and  even  through  the  entire  substance  of  the  viseus, 
and  is  often  aceonipiuiied  by  external  ecchymosis  over  the  lumbar  regi< 
The  accident  is  usually  uttenilud  with  injury  to  other  organs  within  the 
domen.     A  younc  man,  under  ihv  care  of   Dr.   Hinekle.  of  this  city,   w 
thrown  from  his  bicycle,  bin  loin  striking  against  the  edge  of  a  marble  hoi 
block.     He  lapsed  in  a  sh4.)rt  time  into  a  state  of  profound  collapse  and  di 
The  right  kidney,  at  the  autopsy,  was  found  to  have  been  nven  into  thi 
distinct  and  separate  masses,  and  a  largo  accumulation  of  blood  was  pi 
in  the  upper  pelvis. 

Wounds  of  the  cortical  or  secretory  portion  of  ibe  kidney  an?  represented 
&8  being   less  dangerous  than  those  of  the  lobular  or  conducting  portioi 
Urinary  extravasation  d^tcs  not  always  follow  gunshot  wounds  of  the  kidnei 
the  swelling  and  plastic  transudation  which  follow  the  injuiy  of  the  ball  actu 
as  a  barrier  to  its  esca|>ti.    Incised  and  punctured  wounds  are  mure  favoitil 
to  such  escape. 

The  Bupra-reual  capsules  are  rarely  wounded.  A  single  case  ia  records 
during  the  late  American  War.  in  which  the  ball  lo<lged  in  the  body  ani 
became  encysted.  The  patient  lived  almost  one  mouth,  and  died  of  pyaemia. 
produced  most,  probably  by  an  extensive  injury  of  the  lung,  which  had  been 
inflicted  by  the  ball  and  the  splinters  from  a  rib.  No  i)eculiar  symptomji 
were  revealed.  ~ 

Symptoms. — ^The  signs  of  a  wounded  kidney  arc  not  always  clear, 
most  sigTiiticatit  one  is  htematuria,  though    this  is  not  invariably  preset 
There  is  usually  much  unensincHs  or  pain  in  the  back,  and  sometimes  luml 
fulness,  with  a  fivquent  desire  to  urinate,  the  water  at   first  being  slightl] 
stained  and  aftorwaiMs  more  deeply  colored  with  blood.     The  hemorrhai 
into  the  bladder  may  be  so  great  as  to  distend  the  organ  with  clots.     Th< 
is  also  pain  along  the  course  of  the  spermatic  cords,  attended  with  retractii 
of  the  testicle,  nausea,  and  vomiting.      Casts  and  pus  ajipear  in  the  urii 
shortly  after  the  injury,  and  a  fever  of  irritation  is  generally  present  at  soi 
periixl  in  the  progrensof  the  case.     When  the  wound  is  inflicted  through  the 
lumbar  rt^gion.  urine  and  bhwul  may  escape  (hrf>ugh  the  external  tipcning. 

The  pn»gnosis  in  wounds  of  the  kidney  is  exceedingly  unfavorable.  Though 
twenty-six  cases  of  alleged  ivcoveries  were  recorded  by  the  surgeons  of  the 
United  States  Army  during  the  late  war,  yet  l)r.  Otis  declines  to  accept 
many  of  them^  without  expressing  some  doubt  as  to  their  genuineness. 
these  twenty-«ix  cases  the  right  and  the  left  kidney  suffered  with  aim* 
equal  fivquency,  the  former  thirteen  and  the  latter  twelve  times.  In  oi 
case  it  was  not  stated  which  tu-gan  was  injurtMl. 

Assistant  .Surgeon  R.  I.  Peny*  ivports  one  case  of  recovery  after  a  woui 
of  the  kidney  in  which  there  could  bo  no  reasonable  doubt  as  to  the  vcriiv 
the  diagniisis.     Numorous  ca-^es  of  rec(»vory  after  shot  wounds  of  the  kidn<M 
arereciinled  by  various  surgical  writers,  both  military  and  civil, — among  ihoi 
being  Legouest.  Baudens.  Guthrie,  llennen.  Dupuytren,  Billroth,  Stn^raey^ 
Pendleton,  and  Richardson. 

*  Confedcnte  Sutes  Med.  tad  Sarg.  Joar.;  Sorgleal  tlifltor;  of  the  Wm,  Pirt  11.  tdI.  iL  p.  IM. 
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HenDun*  (pviw  ihti  hiBtorj'  of  an  offit-er  who  wat*  Bhot,  the  ball  being  after- 
wnnls  I'xiraoied  at  the  sicie  of  the  twelfth  dorsal  vertebra.  The  wounded 
man  surtered  inlouMc  a^ony  in  the  back,  and  pansted  bloody  uriue.  Seven 
weeks  alYor.  an  abt*coi*8  formed  in  I  he  lumbar  region,  which,  on  being  opened, 
discharged  otteni*ive  matter  and  a  Huid  Imviug  a  urin«mH  o«lor.  A  Hccond 
abseoBS  formed  lower  down,  t'liMn  which  a  similar  discharge  took  place.  AtVor 
thin  tlio  passage  of  the  urine  became  more  difficult,  and  finally  it  could  only 
be  discharged  in  drt»p9.  While  making  an  agonizing  effort  to  empty  the 
bladder,  a  hurst  of  iinne.  accom])anied  with  the  diHchnrgeof  a  piece  of  clolb, 
took  place,  after  which  the  patient's  recovery  was  rapid.  This  foreign  anb- 
Htauco  had  been  carried  by  the  ball  into  either  the  substance  or  the  pelvis  of 
the  kidney,  and  from  thence  had  passed  alotig  the  ureter  to  the  bladucr,  from 
which  it  was  dischargeii  through  the  urethra.  Stromeyor  furnishes  the  case 
of  an  officer  who,  two  months  atVer  a  shot  wound  of  the  kidney,  passed  a  con- 
cretion from  the  bladder.  The  infet*ence  was  that  this  had  formed  in  the 
pelvis  of  the  kidney  and  passed  into  the  bladder  through  the  ureter. 

The  immediule  cause^of  deulh  at\or  a  wound  o£  the  kidney  are  hemorrhage, 
8hoek,  and  urinary  intiltnition  giving  rise  to  |)eritonitis.  The  causes  wttich 
0|>crat«  at  a  later  period  to  destroy  life  are  pyaemia,  abscess.  oyKiitirt.  and 
hectic  fever.  As  wounds  of  the  kidney  are  so  generally  coniplicaled  with 
those  of  other  portions  of  the  abdominal  contents,  it  is  tlitticult  to  determine 
■what  part  oi  the  mortality  should  be  credited  to  the  f(»rmcr. 

Tkkathent. — As  in  other  wounds,  any  foreign  body  which  can  be  discovered, 
^rilhout  a  too  otWciouB  exploration,  must  be  removed.     If  urine  tiow  from  the 
opening,  no  obstacle  should  be  offered  to  its  escape.     The  patient  should  be 
placed  in  such  position  as  will  favor  a  free  drainage  froiu  the  wound,  not  only 
of  the  urine,  but  also  of  other  discharges.     If  the  signs  of  internal  hemorrhage 
»re  present,  the  surgeim  niunt  iuMist  upon  entire  quietude  of  the  ImmIv  ;  no 
cihotdd  adminiHior  gallic  acid  and  ergot,  and,  if  pain  is  exporience<l.  sliould 
<iircct  a  sutticient  amount  of  opium  to  allay  all  suffering.     If  there  is  shock. 
it  is  better  to  allow  the  patient  to  rally  by  the  recuperative  forces  *  if  his 
own  body,  without  any  active  inierfervnce  on  the  part  td'  the  surgeon,  as  the 
daiiger  of  hemorrhage  is  thereby  much  IchsimhhI.     If,  however,  the  shock 
amounts  to  collapse,  external  warmth  and  stimulation  will  become  impera- 
tive.   As  all  uinlue  activity  of  the  kidney  is  to  lie  deprecated,  no  fluids  Kht>uhi 
be  allowwi  further  than  n»ay  be  ticcessiir}' to  relieve  urgent  thirst.     When 
rvac'tion  f*et-*  in.  it  must  be  conti-oUed  by  the  use  of  refrigerants  and  seda- 
tives.    In  the  event  of  coagula  forming  in  the  bladder,  thoy  should  be  broken 
up  and  removed  by  the  use  of  a  large-sized  catheter,  through  which  should 
be  injected  a  weak  alkaline  solution,  with  a  view  to  dislodge  the  clots  and 
prevent  the  ftirther  coagulation  of  blood.     To  obviate  the  ditficully  arising 
fn>m  the  eye**  of  the  catheter  becoming  obstructed  with  coagula  of  blood, 
the  in!<tnnnent  of  Willanl  or  an  aspirating  l>ottIe  may  be  connected  with 
the  catheter,  by  which  it  can  lie  kept  clear.     If  these  resources  fail,  a  cys- 
totomy wmU  be  required.     In  cases  of  shot  or  other  wimnds  of  the  kidney 
in  which  the  life  of  the  patient  is  thi-eatened  from  hemorrhage  or  abscess,  it 
m»y  be  necessary  to  perform  a  nephrectotny. 

Wotinds  of  the  Ureter. — Injury  of  the  ureter  is  quite  rare.  Ilennen  men- 
lions  (he  case  of  a  French  drag(»on  who  ivceive<J  a  musket-ball  under  the 
twelfth  rib  on  the  letl  side,  the  mis.sile  [«issing  out  to  the  left  of  the  second 
luTnbar  vertebra  of  the  opposite  side.  Air,  which  was  supposed  to  have 
i-.ntercd  the  uivlor  througn  the  wound  in  the  flank,  was  passed  from  the 
nrctbra.  The  case  as  reconled  is  open  to  criticism,  and.  as  the  patient  re- 
ctivered,  the  accuracy  of  the  diagnosis  could  not  be  veritied,  Mr.  Stanley 
has  recorded  two  cases  and  Mr  Poland  one.  In  those  of  Mr.  Stanley  largo 
urinous  cysts  formed  in  the  lumbar  region,  which  were  tappeti  several  times: 
one  of  the  patients  at  length  recovered. 

*  Military  SorKerjr,  ji.  432. 
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The  ureter  has  been  wouDded  in  the  removal  of  abdominal  lumont.  A 
cum?  of  this  kiud,  in  which  the  duot  wuh  uceidentally  dividend  in  extiqm- 
tiuij  an  ovarian  cyst,  was  related  to  me  by  a  nmilical  friend.  The  renal  ex- 
tremity  was  secured  in  the  external  wound,  and  u  urinary  tistuta  fuUowLnl 
The  jiationl  lived  hevei*al  monthi^,  <lying  Hnally  i'l'oxn  »ome  obntructiou  in  the 
coui'sc  of  tile  duct. 

Symitoms. —  Unless  in  cases  of  ovarian  o])erationfl,  whore  the  parts  are 
exposed  to  view,  the  existenoe  of  a  wound  of  the  ureter  niUHl  be  largely  a 
matter  of  iufei^euee.  PUured  a,s  the  duels  are  behind  the  peritoneum,  the 
urinary  extnivasation  which  follows  the  accident  ma}'  take  place  into  the 
loose  connective  tissue  below  the  kidney  without  excitiuij:  peritonitis,  as  iu 
wounds  wliich  art'ecl,  the  posterior  portioTi  of  that  organ  without  involving 
the  n»ombninu  in  front.  An  abscess  or  a  eyt*t  may  toUow,  which  will  be  likely 
to  [loiul  in  the  lutubar  region,  and  the  tapping  of  which  would  reveal  the 
true  nature,  if  not  the  sontre,  of  the  secretion. 

Trkatment. — W  atiei-  an  injury,  shot  or  otherwise,  in  the  region  of  Uio 
ureter  a  lumbar  nwelling  ap^tears,  an  aspiratinif  needle  bhouUl  be  introduced 
in  order  to  determine  the  nature  uf  llic  exti-avasation.  If  it  proves  to  be 
urine,  a  free  oiHiuin^  mUHl  be  made  thruugh  the  loin  for  its  cscajH*.  This  is 
neccHharily  followed  l>y  a  tistula.  The  dangers  of  peritonilin,  of  abnces.**,  and  of 
eeve*re  constitutional  irritation  constitute  cogent  ivasons  tor  the  extirpation 
of  the  kidney,  as  only  by  such  a  procedure  can  the  fistula  be  cuivd.  \Vhen 
the  ureter  is  aceidenlaUy  torn  in  the  remnval  of  abdominal  tumors  or  of  the 
uterus,  lh«  renal  end  should  be  temjmrurily  tied  until  the  operation  is  com- 
nleted,  when  the  duet  may  be  turneii  into  the  vagina,  as  was  done  by 
Mr.  Morris,  of  London.  Simon,  oi'  Heidelberg,  in  a  eaf*e  of  rupture  of  tho 
ui'ethra  occurring  during  an  operation,  successfully  rem4)ved  tho  kidney. 

BequelB  of  Abdominal  Wounds. 

Inflammation  of  the  Kidney. — Should  inflammatory  symptoms  of  the  kidney 
arise,  they  nuiwt  be  eiinin*lk'd  by  salirui  CHiharties,  by  cupping  over  the  loins, 
by  the  uw  of  the  hip-bath,  or  by  warm  p<jul licet* applied  to  tho  Uimbar  ivgions. 
Opium  will  be  required,  given  to  the  extent  necesmiry  to  relieve  j)aiu. 

Periaephritic  abscdifs. — VVIienevor  abHcesses  form,  they  should  be  early  evac- 
uated by  free  incisions,  followed  ly  the  URe  of  large-sized  drainagc-tulxw. 
Nourishment  by  the  mouth  had  better  be  withheld  for  the  first  tAvo  or  threo 
days,  or  until  thei-u  is  reawun  to  heliove  that  the  intestines  have  escaped 
injurj'.  atXer  which  milk  and  animal  Iji'oths  may  be  allowed. 

Fi»t\il(r. — Tlierte  may  Huccee<i  abscesses.  The  discharge  of  urine  and  puru- 
lent matter  will  op]>otH,'  tlie  healing  either  of  an  abscess  or  of  a  wound  ;  the 
opening  will  contract  and  granulate  up  to  a  ccrtjun  point,  leaving  a  narrow 
canal,  which  may  obtttinalcly  refuse  to  close. 

The  treatment  of  such  eases  consists  in  cleansing  tho  parts  and  waiting 
patiently  to  see  if  the  opening  df»es  not  gradually  become  onliterated.  There 
atv  a  nuridter  of  instancen  recorded  in  which  obliteration  was  eventually 
couHumnuited.  If.  Iiowever.  after  a  ivasoiuible  delay,  the  ease  continue* 
unchanged,  it  will  be  ]in>per  to  examine  the  ninus  with  a  view  to  discover 
if  there  it*  any  cause  ftjr  a  continuance  of  the  tintula.  which  it  is  posKihle 
for  the  surgeon  to  remove.  If  the  tistulouH  rnu-k  is  sinuoufl  or  circuitous, 
it  shouhl  be  incised  so  as  to  make  the  opening  between  the  kidney  and  the 
surface  of  the  body  as  direct  as  poHnible  .  if  a  nriuur^*  bait  ban  incruated 
till*  walU  t>f  the  tislula,  this  sliould  In-  reuioved  by  injeetionnof  dilute  nit-ro- 
muriatic  acid;  and  if  a  calculus  hnn  formed  in  the  course  of  the  sinus;,  itd 
extnu'tion  should  be  immediately  offeetod.  As  a  last  resort,  the  kidney  ahould 
be  extirpated. 

In  addition  to  tistulae  of  the  kidneys  and  ureter,  already  described,  there 
may  be  niniilar  openings  communitratiug  with  the  Mtomach,  liver,  gall-bladder, 
and  inlesliueM. 
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a  of  the  Stomach. — Thi8  may  arise  fVoDi  wounds,  cancer,  and  ab- 
und,  Iruiii  wliiiU'ver  i-aiise,  usually  pn)V0M  fatal.  Tho  woll-known 
Aloxirt  S!,  Martin  is  an  example  of  i^a?*tric  tii^tula  following  a  wound, 
doldorpf*  and  Dr.  .Vlurcluson  have  coUocied  forty-»ix  caMus  of  such 
twcnty-ono  in  nio!i  and  twcnry-iltroo  in  women,  wiih  two  in  which 
was  not  ascertained.  Those  having  a  traumatic  orijrin  were  most 
nly  mot  with  in  men,  the  non-tniuiuatic  in  women.  Three  ca.'^es  of 
tic  gastric  tislnla  were  recordiwl  dnringour  late  war  f  Thcne  were  not 
lately  establi.shcd.  but  followed  the  wrmnd  at  periods  varying;  from 
ftovon  Wf'ckft.  AH  proved  fatal, — one  living  one  week,  another  four 
and  the  third  almost  twelve  weeks.  But  two  recoveries  from  frastric 
after  gunshot  wounds  have  been  reconleil. — one  beint;  St.  Martin, 
ved  with  a  permanent  tintula;  iho  other  u  French  soldier,  recorded 
fron  Percy,  wno  waa  wounded  in  1794,  and  iu  whom  tbij  tiHtula  healed 
^neously. 

[ATMENT. — No  attempt  in  the  way  of  an  operation  should  be  made  to 
Kp  a  t^aHtric  fistula  until  nature  has  (ioiie  all  in  her  power  towards  that 
tehould  the  patient  survive  any  lon^thof  time,  the  w*ound  will  contract 
Biich  by  cii-atri^ation,  leaving  a  tistulous  track  ipiite  ?<mall  jw»  compared 
iho  oriijinal  openini(.     Thin  may  he  ivdnced  still  further  in  si/.o  by  cau- 
tion with  nitrate  of  silver.    When  close*!  ti>  its  sinallcsi  dimcrj^jons,  the 
Rtives  will  remain,  either  to  employ  some  mechanical  appliance,  uh  an 
ktor,  or  to  turn  into  the  tistula  (its  edi^es  liavin*^  been  previously  fresh- 
a  flap  of  intejfument  taken  from  the  neifchborho<xl  of  the  oponinj?,  tho 
Jourt  surface  of  which  should  he  placed  inwanls,  and  ivtained  by  a  few 
;6utuiH»s.    I  am  not  awai*c  that  this  operation  has  been  performed;  but, 
^cceeds  in  exstrophy  of  the  bluililor  and  in  tistuloun  o|>enin^  of  the 
t,  there  is  no  I'eason  why  it  should  not  be  attempted  in  ^stric  fistula. 
"  orpf  almost  succeeded  in  curing  a  ca.se  by  attaching  a  rtap  <if  skin  to 
jesof  the  opening.];    In  this  case,  1  believe,  tho  raw  surface  was  placed 
U).     When  there  are  tistulous  tracks,  other  than  the  one  connecting 
le  Atomach, — tracks  which  bnrnjw  in  the  subculnneouK  tissues, — they 
be   laid  open    and    ihu?*   obliterated,  preliminary  to  any  operative 
•e  for  closing  the  abnurniul  opening.     As  the  fluids  which  flow  from 
tistula*  are  prnfuse  in  amount,  the  greatest att4?.ntion  must  ho  observed 
the  |>arls  clean.     Oukiim  placed  over  the  o|xming  will  form  the  best 
il  application  for  this  purpose,  and  should   be  renewed  as  often  as  it 
>s  :4cjaked  with  the  discharges. 

le  inconveniences  resulting  fn.>m  gastric  flstula  become  unendurable, 
»ration  of  gastrorrhnphy  ofTcra  a  rca.Honablo  hope  of  deliveranca  to  the 


of  the  Oall-Bladder. — Biliary  fietulse  are  not  common.    They  occur 

tull  of  distention  k)1l  the  gallbladder  by  an  accumulation  of  calculi, 

tobslniciion  of  the  common  bile-duct  causc<:l  by  inspi.ssated  mucua,  or 

the  pressure  of  a  maliguaril  growth.     Abscess  of  the  liver,  blows  over 

[ht  hyptH'hondrium,  gunshot  and  other  wounds,  are  also  causes  of  the 

Antecedent  to  such    rtstulje,  tho   gall-bladder   becomes   adherent 

igh  inflammation — to  the  abdominal  walls.     In  this  way  the  biliary 

in  ifl  prevented  from  coming  in  contact  with  the  peritoneum.     The 

'ges  which  flow  from  the  fistula  consist  of  bile,  muco-pus.  and  some- 

>od.     1  once  removed  a  number  of  gall-stones  IVom  the  iliac  fossa 

(ly.     They  had  rwiched  this  locality  in  all  pn>babilily  by  adhesion  of 

ll-bladdor  to  the  iliac  fascia,  and  by  subsequent   ulceration.      These 

rarely  ever  close,  but  wear  the  patient  out  by  prolonged  irritation. 

LTJCEMT. — ^The  parts  around  the  tisiuious  uritice  are  to  be  kept  cleaa, 

•  Brit,  and  For.  Mod.Chir.  Rerlew.  OeL.  IMO,  p.  &45. 

t  Snrgftry  of  the  War,  Pnrt  II.  rnl.  i{.  p.  &3. 

I  Halmw'i  Syitera  uf  Surgery,  Part  IL  vul.  U.  p.  ASS. 
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and  (lofomlcHl  u^inHt  the  irritating  cliiHrhar^ofl.  If  biliary  calculi  en^;a^  in 
the  opening  they  must  bt*  oxlitw-tfl.  Litllo  nuecess  has  iitteiido^l  nUempt^  lo 
closu  ihoHu  H^tulo;.  and  it'  tho  tiiuia  duct  m  hopelessly  obstructed  all  attempts 
of  this  kind  would  be  obviously  impi-oper, 

Fsecal  Fistula. — Fa'cal  tirttuhi  iw  the  result  both  of  aocideni  and  of  discafie. 
Under  tho  tirni  head  nmy  bo  enumerutod  conlusioUM,  blows,  gunshot  and 
other  wounds  of  the  abdr)ineii;  under  the  last,  intusiinal  obstruotiou  frura 
various  oauHcs.  nuoh  an  atvniiuilulioiis  within  the  bowel,  stricture,  cancer, 
etc.  There  iH  an  intostinal  liKlulu  which  KometimcH  follows*  ntran^ulated 
hernia,  coninumly  taUtMi  nTtifu'utl  anus^  bnl  which  prwscsnes  ecrtnin  necuhari- 
tie^^,  to  be  noticud  farihcr  un.  In  the  tir^t,  or  ordinary  fttcal  tistula,  only  a 
portion  of  tlie  intt'sitnal  tube  in  duHtroyed,  the  surroundinu  parts  beeonniig 
a<lhort»nt  to  tbu'  nlniu]uitia!  walls,  ihtin  <'utt.injj  ott*  all  coinniiinication  with 
the  cavity  of  tlic  pendmoutii  (Fi^.  ItGfi)  and  preventing  a  fatal  extravasa- 
tiou  of  the  corilentH  uf  the  bowel.  This  work  of  the  inflaniinutory  udhet>iua 
of  two  serous  sni^faces — that  of  the  intestine  and  that  lining  the  aMominal 
parietes — precedes  the  formation  of  the  external  opening,  while  in  coses 
resulting  trom  wounds  it  follows  the  lesion  in  the  abdominal  walls.    If  there 
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Tnrattui  AituTa.    A  loor*  or  [nu><tinti>  li 

■tlhrn'iil    Id  tlin   nlMlrinilnill    puiiettn   at  nn 
only  a  mwll  extf^it  of  thv  tuli«. 


InbHtlQal  fl*tulA.      Tli«  loop  t)l  inU^iiii*  1 
iwlh«n>nt    t<>  thv    ■IxlotnliiKl   iit'»ll»  nt   Mti  wnil 


IH  a  large  part  of  the  intestinal  wall  lost,  the  entire  t»ontonts  of  the  bowel 
may  he  discharged  lhi*(>ugh  the  opening.     Kr*pecialiy  will  thi?*  be  the  case  ii 
the  angle  fonne<l  by  the  two  sides  ol'  tlie  adiierent  loop  of  intestine  is  ftt*nt< 
a^  such  a  position  favors  the  formation  of  an  internal  ridge  or  septum  whicl 
is  prtjjected  from  the  mesenteric  portion  of  the  bowel  (Fig.  3(>7),  as  well  as 
prolapse  of  thr  mucous  mend>ranc  into  or  through  the  o.xtfrnal  opening  in^ 
the  abdominal  walls.     When,  on  the  other  hand,  this  angle  is  obtuse,  this 
mechanical  obrtlniction  does  not  exist,  and  conse(|uently  t»nly  a  portion  of 
fiocal  matter  escapes  ihnmgh  the  fistula,  the  remainder  passing  down  along 
the  natural  channel.     Sometimes  this  slight  angular  disposili<in  of  the  hi-. 
herent   gut  is  such  that  no  slercoraceous  matter  is  discharged  extcnialh 
except  when  the  contents  of  the  bowels  are  very  thin,  a.s  in  tiiiirrha*a. 

In  the  artificial  anus  fol!(»wing  strangulated  hernia  a  different  conditit 
exists  fVom  that  described  above.     In  hernia,  a  loop  or  knuckle  of  the  ini4> 
tino  is  protruded  tlirough  llie  hernial  passages,  so  that  when  its  vitality 
destroyed  by  the  stricture  and  all  beh»w  sloughs  otT,  there  remain  two  intei 
titml  tubes  lying  alongside  of  each  other,  like  the  two  barrels  of  a  doubli 
barrelled  gun.  the  canals  of  which  are  discontinuous,  and  their  two  orifi( 
look  outward    towards   the  external  opening.   (Fig.  liOS.)      It   is   pos&ibi 
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A  diAfframiDfttic  view  of  a  loop  of  hit^^tlDtt 
wbich  luu  bf«o  ■trauxriUiwI  Tim  dottwl 
UiMM  rvpRMOt  tb*  knocklfl  whicb  Um 
•loovhvd  air  «t  tho  »e»t  of  enuitrldton, 
kUive  wbkh  urn  aMtn  tb«  two  orlAoM  ft  tbn 
hiiwnl.  kikI  tb0  rtfUUuii  wblcb  Uia  IiUpM 
buld  to  twch  ulbtir. 


after  boniia  tu  Imvo  a  storcoraceoiis  fiatula  Bimilar  to  that  fir^ 
nfK'd,  us  wht'ii  an  intestirio.  after  JiviNioii  of  the  Hinctutv.  in  returned 
lh«  abdimieu  under  tlu?  irtiinvrtrtion  thai  it8  Hiructurtj  Ims  imi  heou  Hori- 
r  injunHl,  and  3'ct  at'torwards  a  portion  of  tho  tuho  nhiu^hH,  and  llie 
io^  IcIT  litioomi'rt  allachfd  lo  iho  upper  part  of  the  cuiiai.  TIiIh  attach- 
t.  may  occur  without  an  internal  extruvawilioa  of  ficces.  iuohI  probably 
use  the  ineareei-aliou  destroy!^  the  periniaUia,  and  while  in  thia  quiedceat 
I  tho  tube  becomes  *rlued  fant  lo  the  walls 
QSt  which  it  ties,  by  intlaminatory  notion. 
he  two  varieties  doi»cribed.  nrtniely,  fweal 
la  and  artiHrial  anuH,  the  openings  into 
Bte-^tine8  are  inimrdiutulv  in  contact  with 
rails  lif  the  abdomen,  llulmes  speakn  of 
other  varieties,  one  in  which  the  oritiee 
the  tfut  is  attached  to  the  up[>er  part  of 
hernial  sac  which  had  been  previously 
>nsi  into  the  body,  and  whicn  neces-Ma- 
removeH  this  openm^  Home  distance  fnmi 
parietes ;  and  another  in  which  the  open- 
}\'  the  f(ut  diHcharges  into  a  canal  formed 
16  plastic  deposit  which  agt^luiinatet*  the 
iguous  coils  of  intestine,  and  through 
!h  the  fuicen  flow  to  the  external  orifice  in 
ibdominal  walla.  This  last  I  have  never 
,and  think  it  must  be  a  i-atv  tV)rm  of  the 
kse,  for,  so  far  as  my  observation  extends, 
not  common  to  find  other  loops  than  the 
ted  one  i^lued  together  by  inflamrnator}' 
Stidaliou.  It  in  not  uncommon  to  have 
■1  external  opeiiini^   in    tVccal   liBtuhc, 

Bhalt  of  diHsecting  aliMecaseH  in  tho  parietos,  a  condition  which  materially 
pficale**  tbo  cure. 

ftoawosis. — Faecal  fistulro  involving  the  small  intostinee  are  unfavorable 
t^eir  lonnii»arion.  This  part  of  tho  alimentary  tube  being  chiefly  con- 
ed in  the  work  of  nutrition,  its  contents  are  in  a  liquid  state,  and  their 
pe  is  followed  by  emaciation  and  liis.s  t>f  mrongth,  the  ymiient  tit»ally 
ig  from  inanition.  When  tho  angle  of  this  bowel  is  very  acute  at  the 
t  of  union  with  the  parietes,  and  an  a  coriHoqucnco  the  spur  or  septum 
h  prolonged  fr<im  the  me;*oi»toric  border  of  the  intestine,  so  as  to  prevent 
(contents  pat^sing  down  into  tho  bowel  below,  the  prospects  of  a  favorable 
)  ore  maierially  lessened.  In  fa?cal  tistiila*  of  the  large  intestine  tho 
^osis  ia  mnoh  more  favorable.  The  solid  slate  of  the  contents  of  the 
a.  and  their  etf'ete  nature,  are  conditions  which  conduce  to  recovery;  and 
n  the  more  fixed  portiouK  of  this  intestine  are  implicated,  as  the  CH>cum, 
iseending  or  the  descen*ling  portion,  the  probabilities  of  a  cure  are  greatly 
incod.  Of  tirty-nine  oases  of  such  tistulte  in  the  Ri-ports  to  the  Surgeon- 
eral  of  the  [Jnited  States  Army.*  tif^y  closed,  nine  i*emaining  open.  The 
\  required  for  the  healing  in  the  succeHsful  cases  was,  in  seventeen  cases, 
month  ;  in  twenty-eight,  one  year;  and  in  ilve,  periods  varying  trom  one 
mr  years. 

IKATMKNT. — In  ordinary  stercoraoeous  fistula,  the  wisest  course  is  to  leave 
casu  to  purely  natural  prncesst'S.  Should  there,  however,  be  a  number 
nuse^  or  (i-*tul(Mis  tracks  in  the  walls  of  the  alwlomen.  it  will  be  necessary 
\y  them  ail  fVeely  open  upon  a  director,  except  the  one  most  directly 
looted  with  the  opening  in  the  intestine.  The  parts  must  be  kept  clean, 
the  person  of  the  naiient  rendered  free  from  odor  by  fl^>quently  renewing 
<lressings.  The  Wst  compress  in  such  casee  is  a  pledget  of  oakum 
viuusly  treated  with  a  solution  of  the  sulphate  of  Ji'on),  which  should  bo 

•  Surgioal  llUtury  of  the  War,  P»rt  IL  vol.  U.  psgv  »8. 
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laid  over  the  fistula  and  kept  in  place  by  ii  broad  binder,  or  hy  adhesive 
p]afitci*8.     Alter  cifatrizalion   Huh  mnterinlly  diminished  the  openintf.  a  firm 
coutpress  of  f>ik'd  liucn,  c(»i;t:iiiiiri^  a  pit'ct'  of  heavy  sheet -lead,  should  \*e 
pUwed  uyon  the  a|»erlure.  and  over  this  tlie  oakum,  the  whole  drertsing  being 
8ec'ure<l  ny  a  banda<;e.     This  plan  of  [irowsiiiv,  whieh  is  that  of  Default,  will  _ 
oOeit  oirect  a  cure.  i>nd  nhould  he  tbcrouijhly  tried  before  having  resort  ti 
an  operation.     It  fulrtb  wry  inueli   the  Hame  indieation  as  the  rt^cunilwdtJ 
position  recommended  by  Brotlie, — both  tending  to  direct  the  intestinal  coa-j 
tents  towards  the  jiosLerior  Huriacu  of  the  bowel.    Often  (he  Hiighteei  external 
opposition  to  the  e»cupe  of  the  feculent  matter  will  suffice  to  turn  its  course 
into  the  bowel  below.     The  plan  huH  in  several  instances  proved  successful 
in  fieeul  tistula*  whieh  have  come  untlor  n»y  cure.     Many  curious  devices 
intended  as  obtuniloi's  have  heen  invente<l  with  a  view  to  plu^  up  the  outer 
oritice;  but  theso  applianeet*.  tendinis  an  they  ilo  to  prevent  contraction  of 
the  tirtltda,  exen'isc  a  pernicious    inlluence.  and    should  be  ivjecied.      The 
but*t    mechanical    eontrivanee  I   believe    to  be  a  hard  rubber    trus**.  whieh 
KhfUihJ   posHcsH  a  lar«;i'  pud,  and  bo  placed  over  the  fiHtulouH  opening,  with 
a  pleilget  of  aolK  oakum  inteiijoscd  Letween  the  surface  and  the  pad.     The 
prei^eure  from  thin  inetniment  atlocts  only  t!»c  aurface,  and.   whilf  it  pre- 
vents prolapse  (d'  the  mucnns  menUirane  of  the  bowel,  it  also  restitiins,  lo  a 
considerable  decree,  the  est-ape  of  fa*cal  matter.     Should  the  above  ine; 
ures  fail,  the  use  (if  the  actual  cautery,  a]>plied  k)  the  ed^cH  of  the  tistui 
from  time  to  time,  will  in  some  iuBtances  effect  a  closure  of  the  oi>ening 
cicatricial  contraction. 

In  some  of  these  cases,  when  the  loss  of  flesh  and  the  physical  and  mcnl 
discfunfort  are  great,  resection  of  the  gut  and  suturing  the  ends  togothei 
would  lie  entirely  justifiable. 
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Artificial  Anua. — In  fipcal  fistula,  known  as  artificial  anus, — uf*ually  a  ccm- 
fltMpience  of  Klruntfnlalcfl  liernia. — the  c4)iidition  of  the  person  is  most  pitiable. 
being  so  offensive  u*  himself  and  his  friends  that  it  is  entirely  proper  to  i*e)*orl 

to  operative  metwures,  even  though  at  i^m- 
eidorahie  risk  to  life,  in  the  ho|KMif  being  able 
to  rescue  the  patient  from  a  most  deplomhle 
intirmity. 

The  obstacle  to  be  overcome  in  this  fonn 
of  artificial  anus  is  the  septum  formed  bv 
the  walls  of  the  two  intestinal  tubes,  whicli 
lie  in  contact  with  each  other,  and  which» 
like  the  spur  or  ridge  resulting  from  the  an- 
gularity of  the  bowel  in  other  forms  of  feecal 
tistulie.  constituten  the  chief  difficulty  in  the 
way  or  a  cure. 

All  of  the  operations  devised  for  this  ob- 
ject have  been  inspired  hy  the  suggestion,  in 
17!>8.  of  Schnmlkalden,  a  German  surge<m, 
and  consist  in  ilividing  tbi?*  septum  or  parii- 
tion  by  a  thread  introduced  through  its  «(d.»- 
stance  by  means  of  a  curved  needle,  bringing 
the  ends  out  of  the  external  opening,  and 
trnirluallj'  tightening  them,  in  oiNier  to  estalt- 
lish  by  ulceration  a  permanent  opening  through  the  obstruction.  The  first 
Burgeon  to  carry  this  suggestion  into  effect  was  Dr.  Physick,  who,  in  18t»9, 
operated  with  success  upon  a  patient  in  the  Pennsylvania  Hospital  His 
method  differed  somewhat  fVom  that  advised  by  Schmalkalden.'in  that  the 
ligature  was  used  for  seven  days,  only  with  a  view  to  insure  consolidation 
or  union  between  the  contiguous  walls  of  the  intestine  (Fig.  369),  the  o]>en- 
ing  being  afterwards  made  by  a  curved  bistoury,  after  the  removal  of  tho 
thread. 


Kpluni,  *liJ  Uiu  #u<i*   luuiKlng  oat  of   lhr> 
wound. 
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Dupuytren  oinplyyed  an  eDlvrotoiiiu  (Fig.  370),  a  form  nf  foruepH  with 
[e<l  lilados  and  huving  a  rt<'i'ow  in  the  handles  by  which  the  instrument 
^€fa  tju  liirhtly  flowed.  In  using  this  instrument,  the  Ldade-s  are  uoudueted 
one  intt»  eat'h  intcwliuul  orifice,  >fuid«d  by  the  proviouH  intnMluftion  of  a  falh- 
«tcr,  aiul,  a  Tier  ihe  ^(M<tiiion  of  the  partition  han  boon  nnoertaintid.  the  handloH 
arc  fii'rcwcd  together  (Fig.  371)  with  sutticient  force  to  in<iuee  colicky  pain. 
After  iht-  lapse  of  seven  or  eight  dayH  the  inHtrument  liecomeH  Iooho  and  may 
hv  rcMiovtHl.  The  ptu*t  compressed  is  destroyed,  and  will  noon  i^epai'nte  as  a 
filoughf  establishing  the  desired  opening  between  the  Lwu  contiguous  tubes. 

Fin.  370. 
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lue  of  this  opemtion  may  be  judged  fwm  tho  fact  that  it  has  been 
iful  in  closing  more  than  Toi'ly  cases  of  artificial  anus. 

To  correct  a  defect  in  the  enlerotonie  of  Dnpuytrcn,  thai  of  making  un- 
equal pressure,  in  conso(pience  nf  which  the  septum  is  divided  firet  nearest 
Co  the  articulation  of  tho  blades.  Blasius 
iniTrxluced  an  instrument  the  blades  of 
which  are  parallel  and  are  moved  by  a 
screw.  Dr.  Lolas,  id'  Pennsylvania,  in- 
veuied  an  instniment  in  which  litis  par- 
allelism of  the  blades  is  conjoined  with 
friiCfitiu*.  (Fig.  37li.)  These  fenestric 
are  abutit  one-<piarter  i»f  an  iuch  wide 
arul  one  inch  long. 

The  inslrumeni  of  I*rofessru' dross,  de- 
signed for  the  same  purpose  (Fig.  ^173), 
is  a  forceps  with  lenestra*  like  those  nf 
LotzV.  In  the  use  of  these  fenestrated 
appliances  the  blades  arc  introduced,  one 
into  each  orifice  of  the  bowel,  and  then 
brought  together  and  secured  either  by 
screws,  as  in  Lotzs,  or  by  a  button  catch, 
aA  in  Pn>fe«aor  (in^ss's  instrument.  Ae 
mxin  as  adhesion  has  taken  jilace  between 
the  walla  of  the  intestine,  a  result  usually 
re<piiring  three  or  four  days,  the  septum 
nbould  be  divi4led  b^'  a  curve<l  bistoury 
pass**<i  through  the  fenostne.  after  which 
theinslrumenl  is  lobegnidually  relaxed. 
and  in  two  or  three  days  more  entirely 
removed.  l»uring  the  time  the  enter- 
iitonie  remains  in  the  bowel  it  will  be 
necessarj*  to  alleviate  the  suffering  of  the 
patient  with  opium  or  morphia.  If  suc- 
cosst\]l  in  opening  the  normal  route  for  the  faH*ea,  it  will  be  essential  next  to 
addn'ss  remedies  to  the  external  opening,  with  a  view  to  insure  its  cicatriza- 
tion. For  this  object  we  may  cinjiloy  nitrate  of  silver  (»r  sulphate  of  cop|)cr, 
conjoined  with  exlernnl  compivssion. 

Tho  operation  as  performed  by  Dupuytren,  if  reliance  is  to  be  placed  on 
statistics,  seems  to  have  been  followed  by  considerable  success.  Ke  gives  the 
result  of  forty -one  operations,  in  which  twenty-nine  proved  to  be  perfect 
cureH.  and  three  died.     Thirteen  of  the  operations  were  made  on  account  of 
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Bloughiu)^  of  the  bowel  fj'om  8traQ<^ulated  hernia.  The  statistics  of  Heimaun, 
in  which  aro  reL-urrloil  eighty-four  cusoa  of  o])eratiori  for  fawiil  tintula  at>vr 
Dii|niyireu's  riioUuiil.  kKuw  ii  still  liighor  ratio  of  success,  firty  of  the  nuriiU'r 
recovering  purfot-dy,  and  bui  seven  clyiiig.  Even  in  tliose  iuHtaiiccH  wtuTe 
the  opei*atioii  whs  n«il  oiilirely  suceeHHi'uI.  the  external  oitciiing  into  the  howel 
wan  reduce<i  to  a  Hrnail  iiHtula, — a  mutter  of  considerable  importance,  ah  it 
brought  this  dreadful  tulirmity,  to  a  great  extent,  under  the  conirul  of  me- 
chanical measuinss. 

He^ecttou. — With  the  advance  of  abdominal  surgery  another  method  has 
been  pnictised, — viz.,  oiiening  the  abdomen,  resecting  the  affected  portion  of 
intestine,  and  uniting  the  endd  by  suture.    The  merits  ol'this  bold  procedure 

Fio.  872. 
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have  been  investigated  bv  Bouilly  and  Aswaky.  Of  thirty-six  cases  of  rewjo- 
tiou  for  the  relief  of  urtiticitil  anus,  sixteen  recovered  and  eighiern  iliod:  the 
renuiiiiing  two  terniinalod  in  tiHUilu.  The  mortality  is  very  much  greater 
than  thai  following  tho  Dupuyttvii  nppratinn  This  may  possibly  be  reduced 
by  antit^eptic  surgery,  but  under  present  eircumstanees  resection  should  be  a 
last  resort. 

Should  other  measures  fail,  and  if  there  is  no  anatomical  objection,  the 
surgeon  may  call  to  his  atil  the  re»ourceM  uf  anaplasty;  though  the  MUeeesa 
which  has  heretofore  followed  these  attempts  has  been  by  no  means  en- 
couraging. 

WoimdB  of  the  Pelvis, 

Wounds  of  the  pelvis  may  be  classified  accoinling  aw  they  involve  the  ex- 
ternal soil  parts,  tne  bones,  the  contents,  or  all  three  together. 

These  wounds  may  be  contused.  ineise<l.  lacerated,  punctured,  and  gunshot, 
and  oiYen  prove  to  be  very  serious  accidents. 

Wounds  of  the  Soft  Parts. — Contusions,  the  result  generally  of  forcible 
prcHsurc.  as  when  a  pti-s<»ii  is  caught  between  the  buflcrs  i>f  can*,  are  followed 
often  by  large  blood-awellings,  oHpecially  when  the  violence  has  been  receive<l 
upon  the  nates.  Thin  coUfCtion  of  bl<»od  ma}^  be  subcutaneous  or  in  the  mid-^t 
of  the  gluteal  nniscles.  and  usually  does  not  descen<l  lower  than  the  gluleo- 
femoral  groove,  in  consL'<(ucnce  of  the  anatomical  arrangements  of  the  fascial 
and  muficular  structures  isolating  in  a  good  degree  the  uates  trom  the  thigh, 
When  the  contusion  is  less  severe,  such  as  follows  a  kick,  there  is  a  liability 
to  the  formation  of  absce^y^,  greater,  I  think,  than  when  niniilar  violence  is 
applied  to  other  regions  of  the  body.  As  the  gluteal  muscles  are  actively 
concerned  in  walking,  (Standing,  and  indeed  in  almost  all  the  movements 
of  the  pelvifl  upon  the  thighs,  these  contusions  produce  no  small  degivo  of 
dinability  or  lameneMs. 

Treatment, — Rest  and  anodyne  lotions,  such  as  lead-water  and  laudanum, 
constitute  the  chief  remedies.     The  blood-swellings  commonly  disap|>ear  in 
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time,  iiud  on  no  account  should  those  be  opened,  except  when  they  provoke 
f>nppurnti4)D.  Should  an  absc-oHft  tbrm,  whuthyr  from  the  irritutiuu  of  hlood 
or  rn»in  an  inflainuuiton-  <ii(?tn!'banct.%  iliy  miitltM*  inunt  be  evacuated  early,  as 
it  touds  in  thU  region  to  be<:*orne  diK^eniiaatud  und  to  cause  much  damage  to 
the  parts.  Incined  and  lacerated  wouiuIh  whould  bo  diVH.m'd  antiso]>licallv, 
being  closed  by  the  interrupted  silver  suture  and  supported  with  a  well- 
fitting  comprestt  of  curbolized  gauze,  secured  by  spica  rollers  of  the  rtame 
material.  Gunmhot  woundts  of  the  hoW  parts  are  otllen  verv  slow  in  healing. 
— whether  the  missile  remains  in  or  passes  out, — particularly  when  the  track 
of  the  ball  is  extensive  and  siimous. 

Fistulous  openings  frequently  remain,  in  consequence  of  the  movements  of 
the  muscles,  and  give  rise  to  the  suspicion  of  bone-disease  when  nothing  of 
the  kind  is  present.  If  a  ball  lodges  in  the  8ot\  parts,  a  proper  search  for  ita 
lo<ration  must  be  made,  and,  when  found,  it  should  be  promptly  extracted. 

■  Rest  and  pressure  are  nowhere  so  irnportar»t  as  in  these  wounds,  and, 
should  abscesses  fonn  in  the  buttocks  from  tortuous  ball-tracks,  our  chief  re- 
liance will  ctrnnist  in  laying  them  open,  or  in  dilating  thum  and  intro<lucing 
ft  drainage-tube,  in  order  to  avoid  the  formation  of  [KK-kets  for  the  accunm- 
lation  of  pus. 

Wounds  of  the  Pelvic  Bonea. — In  shot  wounds  or  fractures  of  the  pelvic 
bones,  the  liull  may  make  a  clean  perforation,  may  graze  their  surfaces  with- 

■  out  i»eneiraii<jn.  or  may  produce  extensive  comminutioti.  The  ilium,  from 
ita  extent  und  position,  is  more  exposed,  and  consequently  suffers  oflener.  than 
the  otli«r  pieces  of  the  pelvis.  Tnis  will  appear  with  greater  force  when  wo 
let&ru  that  out  of  1494  cases  of  gunshi.»t  fractures  of  the  pelvic  boue,  during 
ihu  late  war.  the  ilium  suffered  in  821)  insiatices,  arul  in  799  uf  these  it  was 

Itlie  oidy  bt>ne  involved  *  The  lei\  ilium,  it  was  also  noted,  suffered  oflener 
than  the  right. 
The  pi-ognosis  after  gunshot  fVactures  of  the  ilium  is  favorable  when  the 
injury'  is  contined  to  the  bone  and  does  not  involve  the  contents  of  the  pelvis. 
Ill  the  799  shot  injuries  jtist  ivferred  to,  the  result  was  ascertained  in  all  but 
13  cases,  giving  a  mortality  of  19^. 

Gunshot  fnictures  of  the  pubic  bones  are  more  serious  than  those  of  the 
ilium.     The  relation  of  the  bladder  and  the  close  |)roximily  of  the  femoral, 

I  obturator,  and  npormatic  ves^eln  will  explain  thiw  fact.  The  records  of  the 
late  American  war  HU])ply  8fi  cases  of  such  injurv,  with  43  deaths.  The 
largest  number  of  the  fatal  cases — one-third — died  from  complications  of  the 
blailder.  I>r.  Otis  obscr\'es  that  this  bono,  owing  to  its  toughness  and  its 
fibn)us  and  tendinous  attachments,  is  nirely  comminuted. 

I  Shot  fractuivs  of  the  ischium,  fn;im  the  dependent  position  of  the  bonoB, 
are  less  dang*^rous  than  those  of  the  ilium.  We  Icani  from  the  '*  Surgical  IIi»- 
tory  of  the  War"  that  there  were  73  such  injuries  returned,  with  a  mortality 
of  35. 
The  sacrum  supports  the  rectum  and  the  large  plexus  of  nerves  which 
endows  the  extremities  and  the  pelvic  viscera  with  motion  and  sensation. 

■  F*rom  this  fact  it  would  bo  supposed  that,  when  the  sacrum  is  shattered  by 
gunshot  missiles,  the  injury  must  be  attended  with  the  most  serious  conse- 
quences;  but  the  statistics  do  not  sustain  ibis  conclusion.  Of  142  such  tVac- 
lures.  i>2  <iicd.  In  an  aggregate  of  1345  pelvic  fractures,  there  wcit  570 
deaths.  This  cannot  be  regarded  as  a  heavy  mortality,  when  it  is  cousiderc^d 
that  in  most  cases  some  portion  of  the  contents  participated  in  the  injury, 
though  occasionally  a  ball  was  known  to  have  traversed  the  pelvis  without 
doing  any  damage  to  its  viscera. 

In  many  itwtances  of  shot  wounds  of  this  part,  the  i-esulting  evil  is  due  to 
Bplintei's  being  detached  from  the  bones  and  driven  into  the  bladder,  rectum, 
•nd  other  pans  within  the  cavity  of  the  pelvis,  so  that  while  it  is  ncccHsary 
in  a  aytttematic  treatment  of  gunshot  wounds  of  the  pelvis  to  make  the  dis- 

*  SargicftI  fltBUiry  of  the  War,  Part  11.  toI.  ii.  p.  313. 
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tinction  between  those  affecting  ite  bony  walls  and  those  implicating  ilfl  con- 
tents, it  is  nevertheless  true  that  the  two  are  not  otten  diKsoriated. 

TREATMF.yT, — In  shot  fnictureH  of  the  pelvic  hones  it  is  im|K)rtant  to  as- 
certain if  any  osseous  fragnientri  or  Hplintei*s,  portions  of  clothing,  or  other 
fort^i^u  matters  have  been  driven  into  the  interior.  The  finger  nliould  dili- 
gently explore  the  ti'ack  made  by  the  miBsilo.  and.  if  necessary,  the  extermil 
wound  may  be  enlarged  for  that  ptirpose.  A  linger  in  the  rectum  may  aid 
in  diiicovering  displaciul  fnitrinenis  of  bone.  Should  any  such  be  detected, 
their  retnuval  will  onduce  immensely  to  the  patient's  recoveiy. 

A  secon<t  indiciitiiui  i^i  i<>  tnaiutaiii  a  free  eMca[)e  externally  of  all  inflaro^ 
niatory  piv)duct:^.  which  i.s  Jjchi  ettected  by  conducting  to  the  bottom  of  xha 
wound  a  good-sized  druinage-lubo.  The  probability  of  the  blad<ler  being 
injured  recjuireH  that  a  soi't  oatheter  he  immedititely  introduced  into  the  organ 
and  retained  for  three  or  lour  days,  tn  guard  against  urinary  extravasation. 

The  position  of  the  patient  also  demands  some  attention,  with  a  view  to 
prevent  displacement  of  fractures  by  muscular  action.  If  thu  crest  of  th« 
ilium  has  buen  liroken.  the  body  should  be  Inclined  towards  the  aflecled  side, 
BO  as  to  relax  the  broad  muscles  of  the  abdomen  which  are  attached  to  its 
surface.  If  the  anterior  superior  spinou?*  process  has  been  detached,  the  thigh 
will  require  to  he  tioxed,  in  oi'der  to  relax  the  sartorius  and  tho  tensor 
vaginas  fomoris.  Great  comfort  is  derived  from  surroiuiding  the  pelvis  with 
a  broad  bandage,  so  as  to  remove  the  distressing  feeling  so  commonly  com- 
plained of,  i.e.,  that  of  '*  falling  ajtart."  Should  abscesses  form  in  the  soft 
parts  overlying  the  pelvic  bones,  tbey  must  he  opened  as  soon  as  recotynized, 
m  onler  to  prevent  burnnving  between  the  planes  of  the  gluteal  ami  other 
muscles.  It  the  general  constilution  hecnmes  disturbed,  either  from  the  local 
irritation  or  from  profuse  and  contiiniod  suppunUion,  anodynes  will  be  re- 
quired t-o  secure  rt>Iicf  from  pain,  and  tonics,  together  with  a  liberal  diet,  to 
maintain  the  Hlrengtli. 

Wounds  of  the  Bladder. — The  urine  being  an  exceedingly  irritating  secre- 
tion, any  injury  which  destroys  the  continuity  of  the  coats  of  the  bladder* 
permitting  an  escape  of  its  conlentK.  usually  proves  quickly  fatal. 

Jtupture  of  the  bladder- — This  accident  has  occuired  many  times,  and  may 
be  produced  by  the  wheel  of  a  U)aded  wagon  passing  over  the  lower  part  of 
the  abdomen,  by  a  kick  given  in  a  drunken  hi-awl,  or  by  a  fall  against  some 
i)rr>jeciing  object.  Tlie  accident  cannot  readily  occur  except  when  tho  viscus 
IS  considerali'lv  distended  by  urine.  In  the  collapsed  or  empty  state,  it  is 
sheltered  by  tLo  pubic  bones,  and,  remaining  within  the  jwlvis.  is  out  of  tho 
way  of  violence  applied  over  the  hyiiogaslric  region.  The  accident  occare 
most  commonly  in  i-iernons  who  are  under  the  influence  of  liquor.  It  is  well 
known  that  individuals  in  this  state,  having  their  sensations  blunted  by  tho 
slupetying  influence  of  alcohol,  neglect  to  empty  the  organ,  except  when  it  is 
much  liiHiended.  In  addition,  ihr  muscular  system  of  a  drunken  man  is  in  & 
relaxed,  helpless  condition,  and  in  a  great  measure  powerless  to  resist  force, 
so  that  when  a  blow  is  applied  over  the  lower  part  of  tho  abdomen  it  reaches 
tho  bladder  without  oppofsition.  and  determines  the  rupture.  Besides  tho 
causes  already  enuTneraied.  the  organ  may  bo  ruptured  from  over-distention, 
caused  by  some  mechanical  obstruction  to  the  passage  of  the  urine,  as  in 
stricture  of  the  urethi-a.  Notwithstanding  the  power  of  the  bladder  to  with- 
stand great  distention  without  accident,  as  shown  by  the  experiments  of  Ul- 
mann  and  nittol,  yet  the  tirst-named  surgeon  has  collected  nine  cases  of  rup- 
ture of  the  bla<ider  produced  by  distending  the  visciw  with  fluid  proparatori' 
to  performing  suprapubic  lithotomy.  Id  most  of  these  cases  the  rupture 
was  intra-(H'ritoneal. 

The  bladder  has  been  ruptured  by  the  gravid  uterus  pressing  rtff*"tist  its 
walls  during  tho  thin>es  of  parturition,  where  the  physician  has  neglected  to 
use  tho  catheter.  It  would  apjHiar  that  when  a  rupture  takes  place,  the  pos- 
terior wall  of  the  bladder  sutfers  most.    In  7S  cases  collected  by  Dr.  Stcpneo 
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the  leaiou  ocfurred  50  times  in  tho  posterior  wall,  9  timefi  iu  the  aiite- 
iJl.  atkd  6  tiuu's  ai  the  neck  oi'  the  or^nii.  In  the  37  onsos  collected  by 
this  untMjual  diairibution  of  tho  lesion  is  not  so  marked,  15  being  in 
iterior  wall  \'l  in  th«  anterior  wall,  and  the  rent,  with  two  exceptions 
hieh  the  locality  was  not  noted,  on  the  Hides  and  ne^ir  the  urachus.  Malca 
red  much  ofteuer  than  females,  due,  no  doubt,  to  ditferenceH  in  occu- 
>n. 

ic  relation  of  (he  bladder  to  the  peritoneum  influences  somewhat  the 
It  of  these  ruplurys.  The  p0f*terior  and  lateral  Burfiices  are  ut)vered 
iii^  serourt  membrjine,  but  tlie  anterior  and  the  '^bas-foiuV'  are  not.  When, 
efore.  the  rent  involves  the  pontorior  part,  tho  peritoneal  layer  is  like- 
torn,  and  I  ho  urine  reaches  the  peritoneal  sac,  kindlinfr  at  once  a  fatal 
rumalion.  When  the  rent  takes  place  xvithin  the  peritoneal  part  of  the 
iti,  tins  membrane  suffers  most  as  to  the  extent  of  the  tear.  When  tho 
rior  surface  and  that  behind  the  prostate  body  is  rupinrtid.  the  extrava- 
rn  is  into  the  cellular  tissue  of  the  pelvis,  devolopin/?  pelvic  cellulitis  and 
zhing.  as  fatal,  but  not  so  rapid,  as  pentonitis.  Of  the  78  eases  collected 
)r.  Stephen  Smith,  only  5  recovei-ed.  the  majority  dying  within  five  or 
lays:  and  of  the  37  cases  recortlwl  by  Houel,  all  but  2  proved  fatal, 
ivinifton  has  collected  121*  eases  of  inira-peritinieal  rupture  of  the  blad- 
■itu  8  ix'coverieH,  nonie  of  which,  however,  will  not  stand  criticism.  In 
Irs'a  caae  a  laparotomy  was  done,  which  excludes  tho  case  fivjm  the 
*  clans.  Morris  reports  a  rupture  of  the  bladder  from  which  tho  jmtiont 
vered  withtmi  operation,  the  character  of  thu  accident  having  been  veri- 
one  ye^ir  later  in  consequence  of  the  cicatrix  bi^eakin^  o]kmi. 
le  bladder  is  not  unfroquently  wounded  bv  spicuUe  detached  from  the 

kof  the  pelvis  in  fractures  and  by  balls.  I'ieces  of  clothing,  balls,  hair, 
her  foreign  bodies  may  pai*s  immediately  into  the  cavity  of  tho  bladder, 
ley  may  reach  the  interior  (d'  the  viseus  by  ulceration  at  various  periods 
nie  alYer  the  rect^ption  of  the  injury. 

inHhot  wounds  of  the  bladder  are  less  mortal  than  other  injuries  of  this 
^  This  fart,  which  was  pointed  out  by  Larroy,  has  been  veriHed  by 
BfKTience  of  our  late  war.  In  \K\  casos  of  this  nnture,f  87  survived 
namediate  etfeets  of  their  wound,  though  the  larger  number  suflered 
i  urinary,  stercoraceous,  and  reeto-vesical  tistulie,  with  other  sequels, 
?h  wt>re  the  patients  out,  in  some  instances  after  months  am)  yoai-s  of 
fttion.  That  extravasation  of  urine  tines  not  in  all  eases  follow  shot 
wdn  of  the  bladder  may  possibly  be  due  to  the  circumstance,  as  is  popu- 
■poliuved,  that  soldiers  go  into  action  with  enipty  bladderM.  but  more 
Bbly  is  to  be  accounted  for  by  the  reason  given  by  Larrey.  that  the  pas- 
^f  the  ball  loaves  an  esohar  which  elosen  the  ojwning.  lie  this  as  it  may, 
e  can  be  little  doubt  that  the  prospects  of  recovery  alter  a  shot  wound  of 
bladder  will  he  enhanced  whvn  the  wound  is  far  removed  IVom  its  base 
tho  organ  un<liHlended  with  urine  at  the  time  of  the  injury. 

and  other  substances,  after  entering  tho  bladder,  form  rmcici  for  nri- 
rncretions.     One  case  of  this  kind  came  under  my  observation  several 
ago.     This  patient  wa-s  relieved  of  his  calculus  by  Dr.  Forwood,  of 
>r,  who  operated  with  e<]ual  succoi*s  on  a  second  case  of  a  similar  nature. 
•ordsol'Otisand  those  of  Dixon  J  exhibit  32  operations  for  the  removal 
Jculi  formed  about  projectiles  which  had  entered  the  bladder,  13  of  which 
»r  were  done  l»y  American  surgeons.     Foreign  matters,  such  as  cloth 
which  had  entere«l  the  bladdi;r.  have  been  passed  through  the  urethra, 
instances  of  this  kind  occunx*d  during  our  late  war. 
led  and  lacerated  woundu  of  the  bladder  ai*e  not  common  accidents. 
ire<.i   wounds   are    more    IVeqtiently  encountered,  being   produced  by 
bi-oken  otf  from  the  pelvic  bones,  and  sometimes  by  the  point  of  a 


*  Dei  PlaiM  et  Je«  Rupturwt  do  la  Vesiiiv. 

t  BargioftI  liifton-  of  th«  Wikr  of  the  Rebellion.  Part  II.  rol.  ii 

%  Dixon,  Madioo-Cbtrurg.  Trans.,  IB5U,  rol.  xxxlil.  p.  19. 


254. 


470        WOUNDS  AND  DISEASES  OF  ABDOMIXO-PELVIC  CAVITIES. 

bougie  in  canes  of  difficult  cathetoiization,  the  antenor  wall  near  the  nt 
usually  being  the  seat  of  the  wound. 

Symptoms. — When  the  lesion  is  rupture  of  the  bladder,  there  follow 
Aist'd  pelvi(!  j)jiin,  jij^reat  nnxicl^'  of  counteniinee,  colIapHo,  voHical  lencHmi 
hicmaturia,  and,  unless  the  rupture  be  exlra-jwritoneal,  inability  general! 
to  pass  water  voluntarily.      It"  in  addition  to  theHe  Kyniptoms,  a  catbct 
introduced  into  the  liljulder  drawn  nothin^^  but  a  little  blood,  and  if  il 
rtlatementa  of  the  patitiut  furnish  rea-Honable  evidence  that   no  urine   had 
been  passeti  for  Hoino  hours  boforo  the  injury,  the  exiatencu  of  rupture  may      , 
be  regarded  as  almoHt  certain. 

In  oHliiuatiu^  the  value  of  catheterism  an  a  means  of  diagnosis,  it  must  not  ' 
be  overlooked  that  it  i.^  possible  to  draw  a  large  quantity  of  urine  even  ufter 
a  rupture  of  the  bladder;  but  in  such  cases  the  instrument  passes  through  i 
the  rent  and  enters  the  peritDneal  sac.  into  which  the  extnivasated  fluid  has 
escaped.  Another  point  i.tf  importance  connected  with  the  use  of  the  catheter 
as  a  means  of  diaguosis  is  the  difficulty  of  iMtating  the  instrunient  withio 
the  bladder  when  its  walls  aiv  coUapsud.  and  the  taivly  manner  in  which  the 
urine,  when  present.  Hows,  due  to  the  fHilure  of  the  muscular  walls  of  the 
viscus  to  contract.  If  the  i*upttire  is  intra-pt»ritoneal,  the  Hj'mptoms  of  peri- 
tonitis soon  develop.  The  patii*nt  will  be  tound  with  a  rapid,  feeble  pulse, 
pinched  coiinleiiatice.  tyuipiuiitic  belly,  thirst,  and  voiuiting,  moiDtaiuiug  a 
a(»rsal  decuhitus  and  wiili  the  knees  drawn  u]i. 

The  surgeini  rnuv  <*all  tu  his  aid  in  a  d<*ubtful  case  the  use  of  vesical  in- 
jections of  a  hanuIesH  fluid,  like  thai  of  Thiei-sch.  wliich  consists  of  boraeic 
acid  seventeen  parts,  salicylic  acid  twa  parts,  arid  water  one  thousand  part*t: 
this  should  be  thrown  into  the  bladder  through  a  catheter,  and  if  uo  d'lA-      \ 
tention  of  the  viacuH  follows,  the  evidence  of  a  rent  in  itn  walls  is  olear.  j 

When  there  is  an  external  wound,  or  when  there  is  the  additional  eompli-  ! 
cation  of  :i  wound  of  the  rectum,  and  the  urine  escapes  thivtugh  one  or  both 
of  these  cliauni^ls,  the  syrnjitom  nf  hhulderdesion  is  conclusive.  The  duration 
of  life  alter  i-njttiire  of  ibu  lihuMer  rarely  extends  beyond  four  or  tive  days, 
and  whon  ilni^  pnilon^ed  ir  is  an  evidence  that  the  rent  is  thniu^b  iho 
n<m-pi?rjt(nieal  puitimi  t»f  iJie  viaeus.  When  the  injury  involves  the  narls 
covered  by  the  serous  niend)rain'.  the  intense  perit<uiitis  which  cpiiekly 
follows  will  destroy  life  in  fr*oin  twenty-four  to  forty-eight  hours.  In  i?onie 
instances  of  this  injury  the  patient  has  died  in  a  few  hours,  never  ooming 
out  of  the  state  of  collapse. 

The  pathological  appearances  which  are  found  aft^jr  wounds  of  the  bladder 
differ  according  as  the  extravanation  in  fascial  or  peritoneal.  When  the 
former,  the  pelvic  connective  tissue  is  found  necrosed  and  interpenetrated 
by  urine,  serum,  blood,  and  pus.  When  the  extravasation  is  peritoneal,  the 
cavity  of  the  abdomen  contains  a  large  amount  of  dirty  serum,  in  which 
are  suspended  numberless  flakos  of  lymph,  the  latter  also  adhering,  like  an 
incrustation,  both  to  the  n^flected  and  to  the  visceral  layers  of  the  ser^^us 
membnine.  Though  in  some  cases  there  will  he  found  a  feeble  agglutination 
of  the  intestinal  loops,  yet  generally  only  a  few  adhesions  exist,  the  indaro- 
matory  transudation  not  being  capable  of  organization. 

.  Treatment, — The  in<iicalions  in  the  treatment  of  wounds  of  the  bladder     , 
are  to  remove  the  extravasated  urine,  disinfect  the  parts  which  have  been      I 
exposed  to  contact  with  the  contents  i>f  the  bladder,  close  the  rent  in  tbo     I 
latter,  and  provide  for  the  cnmstant  removal  of  the  urine.    To  etfect  the  first 
indication,  that  of  getting  rid  of  the  extravasated  urine,  it  has  been  suggested 
to  pans,  when  feasible,  a  lung  eathet^3r  through  the  lesion  in  the  walls,  of  (h© 
bladder,  and  remove  the  urine  through  the  natuml  passages.     It  has  als^J 
been  propose*!  to  intro^luco  a  lotig  aspirating  needle  through  the  abdoniin^^l 
parietes  into  the  pelvis. — or,  in  the  case  of  a  female,  through  the  utei^^^ 
vaginal  interi^pace  into  Douglas's  onUde-sac, — and  draw  out  the  tirino.     If  iho 
wound  were  situated  in  the  pre-vesical  space,  the  asy)irating-needle  would  onli 
be  requii*od  to  pass  behind  the  pubes.     Lastly,  the  operation  of  laparotoi 
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IB  recom mended,  and  it  is  the  only  one  that  is  entitled  to  confidence,  the  only 
one  that  vuableH  \\w  huri^ooii  to  fulfil  batitsfUctorily  ilH  tho  indicutioiiH. 

Operation. — The  pre-vesieal  space,  as  in  the  supruimbic  oponiiion  for  stone, 
muHt  first  be  opened,  and  if  the  rent  i^  found  to  he  above  or  within  the  peri 
toneum,  the  wound  will  i-equire  to  be  enlarged  upwaiiis.  Thi^  o]>eiiing  having 
been  dincovered.  its  eidee  should  be  held  together,  letnporarily.  by  nieann  of 
presusure-forcops,  the  bladod  being  well  protected  by  rubber  Bhields.  The 
surgeon  next  piN*ceedB  to  disinfect  the  peritoneal  cavity  by  washing  out  the 
alHlonien  and  pelvic}  with  Thieii^ch'H  mixtui'e.  The  ixint  ia  then  to  be  HUtured. 
Three  methij^ln  of  appl>*ing  tlie  suture  have  been  practineil, — by  an  ordinaiy 
running,  or  over-and-over,  ntilch  (glover's) ;  by  an  interrupted  one  of  either 
Aseptic  silk  or  catgut,  including  the  muscular  and  submucous  layers;  and 
by  a  Lerabert  when  the  rent  is  intra-pontoneal.  The  single  eero-sei*oU8  or 
Lemburt  Hutui*e  will  be  sufficient,  and  should  include  all  the  tunicH  of  the 
hlmlder,  except  liie  mucous.  If  the  wound  is  in  iho  pre-vuRical  part,  the 
glover's  sututx^  will  answer  the  jmrptme  well.  The  intntdiu.ti«iti  t^f  the 
sutures  will  be  facilitated  by  first  ])ussiag  u  couple  *jf  long  ihreuds  through 
the  coats  (jf  the  organ,  by  which  to  hoUi  it  in  the  |>roper  partition.  The 
accuracy  of  the  closure  should  next  bo  tvsted,  by  injecting  into  the  t)iuddcr 
a  few  ounces  of  a  solution  of  boracic  acid:  if  it  be  found  water-light,  the 
cavity  of  the  al.Hionien,  if  opened,  should  be  again  flushed  with  the  anti- 
septic solution,  and  thu  external  wound  closed  and  dressed  with  the  usual 
antiseptic  dressings.  A  soft  catheter  should  now  be  tied  in  the  bladiler, 
and  the  latter  dniined  for  four  or  five  days,  the  instrument  being  changed 
once  every  twenty-fotir  hours.  If  peritonitis  sbrmld  have  developed,  a  gfass 
drainage-tube  had  better  be  placed  in  the  abdominal  cavity. 

We  are  greatly  indebted  to  Sir  William  MacCormac  for  tlie  forcible  manner 
in  which  ho  has  presented  to  the  profession  the  subject  of  lapai*ot<^miy  and 
vesical  suture  in  rupture  of  the  bladder.  The  tables  of  this  distinguished 
surgeon  comprise  sixteen  cases  in  which  rupture  of  the  bladder  has  been 
treated  by  laparotomy  and  suture.  Adding  to  these  five  cases  collected 
by  (iranl. — one  by  Holmes,  one  by  (rraut.  one  by  Keyos,  one  by  Hitch- 
cock, and  one  by  Kox, — we  have  twenty-one  eases.  In  two  of  the  cases  the 
lesion  was  not  inli*a-perilotieal.  and  one  was  d<mbtful.  Kxcluding  the  doubt- 
ful one,  we  have  twenty  cust-s,  with  sevun  recovenes  and  thirteen  deaths.  It 
is  prujH^r  to  state  that  in  Waltors's  case  the  suture  was  omitted.  Should  rup- 
ture occur  through  that  porti^m  of  the  bladder  corresponding  to  iho  vesical 
triangle. — that  is,  behind  the  prostate  and  between  the  vesicula*  scminalc». — 
a  non-peritoneal  portion  of  the  organ,  the  urine  will  escape  into  the  cellular 
tin^ue  of  the  |K:*lvis.  In  such  a  case  the  perineum  should  bo  laid  open  as  in 
the  lateral  operation  for  stone,  the  urine  atid  inflammatory  pro<lucl'i  evacu- 
ated, the  t«vity  injected  with  a  solution  of  the  bichloride  of  mercury  (one 
to  two  thousand),  and  a  drainage-tube  carried  to  the  bottotn  of  the  wound. 
There  will  be  little  need  for  using  the  catheter  in  a  case  of  this  kind. 

Should  [teritonitis  arise,  leeches  over  the  abdomen  and  saline  cathartic** 
administered  so  as  to  keep  up  a  moderate  action  of  the  bowels  are  the 
remedies  to  be  tirsl  employed.  Hot  flaxseed  (>oult ices  placed  over  the  alMJo- 
rocn  will  tentl  to  alleviate  suffering.  Opium  may  be  given  when  the  pain  is 
severe.  Thiivt  shimld  be  allayed  by  small  bits  of  ice;  and  for  uourisnmeut 
milk  will  be  sufticienl. 


Wounds  of  the  Prostate  Body.— Wounds  of  the  prostate,  other  than  those 
produced  by  the  maladroit  use  of  the  catheter  or  the  bougie  and  those  de- 
fiignedly  made  in  the  operation  for  stone  or  in  perineal  section,  are  exceed- 
ingly Hire.  Not  more  than  seven  cases  of  shot  wounds  of  the  gland  were 
observed  during  our  late  war.  all  of  which,  with  a  single  exception,  p 
fatal,  not  from  the  lesion  in  the  prostate  body,  but  from  concomitant  da 
to  the  organs  or  to  the  vessels  within  the  pelvic  cavity. 

SyMVToMS. — Id  one  of  the  cases  of  shot  injury,  priapism  was  mentioned  as 


roved 
a  mage 
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a  prominent  symptom.  The  discharge  of  blood  through  tho  urethra  aud  of 
iiriiio  by  thu  wound,  and  tbo  existence  of  pain  in  micturition  aud  dclecutioD,] 
possess  little  diuirnoHlie  value,  uh  ihoso  HvmplomH  may  be  present  iu  othei 
j>L'lviL*  itijuries.  as.  lor  example,  iu  wounds  of  the  bladder  and  the  rectum 
di^^ital  explonilioh  throu^li  lUe  rectum,  a  catheter  beiu^  at  the  same  tiiae' 
]>lace<l  in  the  lilnddor.  will  eruifilc  lUe  surtjeon  !o  determine  the  preRence  of  a 
foreign  body,  if  such  haw  Uniged  in  the  giaud,  and  also  to  detect  lacerationa 
or  hiss  of  itK  sufmlanee. 

In  view  of  tho  attendant  complications,  no  specific  instructions  can  be  givei 
as  to  treatment.  Should  tljerebe  rvteution  of  the  urine,  the  catheter  will  b 
requii*ed  to  empty  tht^  lihidder.  If  abscessen  form  in  the  loose  connectivj 
tissue  of  the  perineum,  the  latter  must  bo  laid  open  and  the  pus  evacuated. 
Should  urinar\'  intiltratitm  follow,  a  staff  must  bo  introduced  into  the  htadfJeiil 
and  the  viseus  laid  open  by  a  free  incision  through  the  prostate^  as  iu  ih< 
lateral  ojjeration  fur  8tone,  the  wound  being  allowed  to  close  by  grunulatioii«1 

Woands  of  the  Anus  and  Rectum. 

Wounds  of  the  auus  aud  rectum  may  be  incised,  punctured,  lacer&tod,  and 

gunsbot. 

Incised  wounds  are  not  common,  and  when  mot  with  they  are  generally 
either  accidental,  as  when  produced  kty  the  knife  in  dividing  the  neck  of  thai 
hijidder  in  lithotomy,  or  desiijjnod.  as  in  ihe  o]KTation  for  fistula  in  ano. 

in  ouo  inslaiice,  that  of  a  Cutliolit-  clergyman.  I  witnesi*ed  a  ruptui*e  of  the 
HpliiiK-ter  ani  caused  by  violent  rnusriilar  efforts  made  in  the  act  of  defecation. 

Punctured  wounds  result  from  falls  upon  the  handles  of  hay -forks  or  upon, 
the  rounded  or  pointed  posts  of  chaii's  and  iron  rods,  and  fhjm  the  too  foroibl 
use  of  the  rectal  bougie  in  cases  of  stricture. 

Hall*  records  a  singular  case  of  punctured  wound  of  tho  rectum  in  a  mai 
who  fell  some  ilistance  upon  the  Hlem  of  a  tree  the  size  of  a  walking-sticlci 
It  enlerc'l  tho  anus,  passing  up  the  bowel  a  distance  of  ten  inches,  i>\-  until' 
arrested  by  his  feet  striking  the  groimd.     Not  only  was  the  rectum  torn, 
but  the  bhidder  also  was  opened,  the  iirine  escaping  iov  days  i'wnw  the  anus. 
The  patient,  notwithstanding  the  formidable  nature  of  the  wound,  entireb 
recovered.    A  similar  accident  is  recoi-ded  in  the  "  London  Medical  (ia/.ette."\ 
in  which  a  chair-leg  entered  the  anus.  [>enetrated  the  anterior  wall  of  iha 
rectum,  passed  into  the  bladder  as  high  an  its  apex,  and  wounded  the  pel 
tonoum.     The  injur)'  proved  fatal  in  twenty-four  himra. 

L>r.  Forwuod.J:  of  Mar^dand.  met  with  a  case  of  i*ectal  injury  produced  bi 
the  sliarpened  foi>i  (»f  a  chair  entering  the  ischii^rectal  Iokmu  and  penetrating 
the  bowel  above  the  upper  sphincter:  and  I>r.  Compttin.S  ot'  Indiana,  rt^poila, 
a  wound  of  this  nature  made  by  a  man  sitting  down  upon  the  shani  extrei 
ity  of  a  corn-stalk.     The  carefesn  use  of  the  clyster-pipe  has  been  known 
produce  a  wound  of  tho  rectum.     Mayo  relates  such  a  ease,  in  which,  aft< 
the  perforation,  the  injection  was  thrown  into  the  abdomen,  destriiying  Ih 
patient    by  peritonitis.     Professor  Pope  gives  the  history  of  a  child   whti 
was  fatally  injured  in   this  way;  and  a  j»rofessional  friend  some  yearf<  ago 
eommurdealed  to  me  the  details  of  a  serious  pelvic  cellulitis  induced  by  the 
bungling  use  of  the  injection-pine. 

The  rectum  may  also  l»e  deiarhetl  from  its  surrounding  oonnectiona  witboi 
its  walls  being  o|H»ned.  A  young  wonmn  was  brought  into  the  University 
Hospital  with  such  an  injuiy,  the  bowel  having  been  torn  from  the  sacrum 
by  a  ear-bolt  in  a  railnrntt  accident,  from  the  etTt*cts  of  which  she  died. 
Lacerations  of  tlie  anus  and  rectum  are  soii»etimes  cause*]  by  the  boms  of 
enraged  animals,  and  ipiite  fn*t|uently  by  the  tVetal  head  when  too  lung  in 
contact  with  an  over-distended  perineum,  in  such  instances  the  perineum 
ia  first  torn,  the  rent  an.erwai*ds  extending  into  the  bowel. 

*  Amorican  JoiirDsl  of  tbe  Aladiekl  ScienoM.  t  tVbruHrj.  1H47. 

%  MsdioftI  Mil  Snrglafti  ReporUr.  S^ptomber,  1870.  ^  Ibid.,  Not.  18,  1878. 
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Symptoms. — ^Theso  wounds  are  followed  by  profuse  hlaedins^,  from  the  injury 

~"  iin<!d  by  the  hemorrhoidal  vchscIs  The  hemorrhage  trom  the  veins  ia 
nioiv  protUne  Ihiin  that  fi-om  the  arteries.  A  simple  iuH|H'eliuu  of  the 
partH  with  (ho  oye^  especially  when  the  anus  is  involvetf,  will  bo  suttieient  to 
detect  the  injur)'.  When  higher  up  in  the  bowel,  a  finger  intnxiuced  into 
ite  ravity  will  ser\'e  to  diseover  any  openiii;^  whieh  may  exist,  and  if  an  ex- 
ternal wound  is  pi-osont.  a  probe  passed  thruugh  it  may  be  made  to  (ouch  the 
ftn^r  in  the  bowel,  should  there  De  a  communication  between  the  twu.  Tht; 
e8ca)>e  of  air  or  of  faeces  thmugli  t  he  wound  in  the  contiguous  parts  will  sei've 
to  reveal  its  true  nature.  When  there  is  no  external  opening,  the  use  of  the 
auul  speculum  will  alTord  valuable  assistance  in  detonuiuing  the  preaencu  of 
an  inltTnal  one.  It  is  in  cast's  where  an  internal  opening  alone  is  pivsent  that 
the  fseape  of  the  cimlents  of  the  rectum  into  the  surrounding  parts  produces 
inflaniniHiion  and  suppuration  in  the  connective  tissue  of  the  perineum. 

pRoaNoHis. —  When  ihe  wound  is  a  lacerated  one.  and  there  is  mucli  dis- 
turbance of  the  suri-ounding  connections  of  the  i*ectum.  there  is  always  gnnind 
foranxiety.  Hemorrhage,  diffuse  cellulitis,  abscesses,  sloughing,  pyasmia.  and 
jMsritonitLs  are  the  probable  consequences  of  such  an  injury. 

Trkatmknt. — Wounds  of  the  anus  ilemand  little  attention;  they  hoal  up 
kindly  in  a  short  time,  reqtiiring  only  cleanliness  atid  the  use  of  water- 
dritssings.  When  the  rectum  is  involved,  the  great  object  is  Ui  prevent  ttecal 
and  gaseous  extravasation,  and  to  insure  the  absolute  quietmie  of  the  parta 
fora  few  days.  Toaccomplish  those  indicationn,  the  rectum  should  bo  cleared 
of  ail  fa?cal  matter  by  repeated  injections  of  solution  of  boracic  acid,  of  the 
strength  of  from  one  to  two  drachms  Uj  the  }jint  of  water,  after  which  opium 
must  be  given  iu  doses  sufficient  to  guard  against  the  descent  of  the  c<m- 
i*nts  of  ihe  intestine  into  the  rectum,  for  a  period  of  eight  or  ten  days,  by 
ich  time  we  may  hope  that  the  wound  in  the  bt)wel  will  be  closed.  To 
rent  iWcal  or  gascttus  extravasation,  if  the  rectum  caimol  be  kept  empty, 

ie  sphincters  should  be  divided,  so  as  to  allow  a  free  escape  from  the  gut. 

The  diet  should  consist  chiefly  nf  cold  scalded  milk,  so  as  to  have  as  little 
(»(!ete  matter  as  possible  remaining  in  the  bowels.  After  the  lapse  of  twelve 
^\A  a  very  gentle  laxative  may  be  administered,  such  as  a  compound  rhu- 
pill.  or  the  compound  liquorice  powder,  either  of  which  will  give  a  solid 

Should  the  wound  fail  to  hoal  by  this  ]>lan  of  treatment,  there  remains  but 
one  couwe.  namely,  that  of  laying  the  parts  o|>en  from  the  perforation  to  the 
surface,  as  in  anal  Hstula.  and  then  allowing  the  chasm  to  hll  up  by  granula- 
tion ;  or,  if  the  wound  is  too  deep  for  the  safe  use  of  the  knife,  by  introducing 
the  elastic  ligature  and  dividing  the  parts  by  the  slower  pnjcess  of  ulceration. 

Gonshot  Wounds  of  the  Rectum. — Such  wounds  were  by  no  means  uncom- 
mon during  our  late  war.  and  frequently  pnived  fatal  from  hemorrhage, 
pelvic  extravasation  of  fwces.  and  e.xhaustitig  suppuraii<in.  The  hemorrhage 
may  come  fi*om  the  hemorrhoidal,  gluteal,  or  iliac  vessels.  Shot  wounds  of 
the  rvcium  are  frLMpiently  complicared  with  similar  injuries  of  the  bladder, 
also  with  fa'cal  or  anal  tistuhe.  with  paralysis  of  one  or  both  of  the  lower  cx- 
tremilius  with  injury  to  the  sacral  nerves,  and  with  fiiicture  of  the  bonea 
of  Ihe  jiclvis. 

During  our  late  war  there  were  103  cuses  of  shot  wounds  of  the  rectum 
collected  by  t)iis.  with  a  mortality  of  42.7  per  cent.  The  bladder  was  im- 
plicated in  34  of  these  wounds,  with  a  mortality  of  41,17  per  cent. 

Treatment. — The  great  indications  in  gunshot  wounds  of  the  rectum  are 
to  arrest  hemorrhage  and  to  prevent  fiecal  extrava.sation.  The  control  of 
bleedintf — when  Xw^m  the  bowel — is  best  effected  by  dilating  the  gut  with  a 
speculum  and  searching  for  the  point  whence  the  blond  issues.  When  found, 
tne  vc^tsel.  with  ^ome  of  the  surrounding  tissue,  should  be  lifted  by  a  tenacu- 
lum, and  a  thread  passed  over  the  instrument  with  a  jiair  of  forceps.  To  tie 
the  ligature — with  the  finger — in  such  a  location  is  no  easy  task.     It  may  be 
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accomplished  with  Carroll's  iDfltruinont  (^Fig.  374),  or.  what  is  more  practi- 
cable, tho  voesei  may  be  seized  with  a  hmmoHtatic  forceps,  the  blades  locked, 

and  the  instrument  allowed  to  re- 
Pio.  874  main.    When  the  hemorrhage  eoine* 

from  several  points,  or  from  an  ex- 
tensive surface  of  the  intestine,  a 
fenestrated  wiiN?  speculum  should 
be  introduced,  by  which  tht-  bowel 
ean  bo  well  dilated.  The  five  ad- 
mission  of  air,  and  the  Rtretching 
to  which  the  parts  ai*e  subjected, 
will  produce  a  ha>mostatic  effect, 
or.  if  this  is  not  sufficient  to  arrest 
tho  flow,  a  stream  of  iee-water. 
alum-water,  or  dilute  Monsers  so- 
lution of  iron  msiy  be  thrown  con- 
tinuously from  a  s^Tnuge  into  the 
cavity  of  the  gut :  should  this  fail, 
the  surpenn  may  ivAort  to  fmcking 
with  iodofnrm  ^luze.  The  instru- 
ment of  Dr.  Huslic  (Fi^.  375).  con- 
sisting of  n  blarlder  fitted  ton  nozzle 
with  a  stopcock,  is  used  for  the 
same  pur|)ose.  The  bladder  is 
passed  into  the  i-ectum.  and  al\er- 
wards  tilled  with  ice-water.  Thus 
dislcniied,  ii  not  only  commnnieatefl 
cold  to  the  parts,  but  also  nets  as  a 
compress.  At  the  same  time  the 
hips  of  the  patient  should  be  ele- 
vated, in  order  lu  rxdieve  the  hem- 
orrhoidMl  vessels  from  the  blood- 
pressuri.'. 
To  prevent   ftecal  extravasation, 
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CuTQire  knot-trinv  iaBtnimeol. 
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the  sphincters  may  be  divided,  as  practised  by  Dupuytren,  Simon,  and  several 
American  army  surgeons.  Though  not  always  successful  in  obviating  such 
extravasation,  the  ojMjration  undoubtedly  promises  better  results  than  can  be 
obtained  from  any  other  measure  at  our  command. 


CHAPTER  IX. 


DISEASES  OF  TUB  ABDOMEN. 


Diieaaes  of  the  Umbiliciu. 

Hemorrhage. — Bleeding  fi»m  iho  umbilicus  of  new-bom  children,  after  the 
6C])aration  of  the  ligature  from  the  cord,  occasionally  occurs,  and  in  8omo 
iQ8tanoo8  becomes  vt-ry  sorious  in  itn  consequences.  U'hen  the  hemorrhage 
i«  obfltinate,  it  ih  ordinarily  afiHOciated  with  some  vice  of  tlie  general  s^'Bt^^m, 
and  in  a  majoriiy  of  cases  will  |in>vo  fatal.  The  treatment  consists  in  first 
attempting  to  arrest  the  tlow  by  astringents,  such  as  alum,  the  suhsulphate 
of  iron,  or  styptic  cotton.  Should  these  not  succeed  verj'  soon,  it  will  be 
Decesiftary  to  resort  t<>  some  more  decided  measures,  as  intaniM  bear  the  loss 
of  blixid  badly.  The  actual  cautery  or  the  solid  nitrate  of  silvc^r  may  be 
aiiplied  to  the  bleeding  surface,  or  a  ])in  may  be  pushed  through  the  base  of 
the  navel  and  surrounded  by  a  ligatui*e. 

I'keratifin. — This  is  met  with  both  in  infants  and  in  adults.  In  the 
former  at^er  the  separation  of  the  li^^nture  fnmi  the  cord  there  is  left  a 
raw  --itunip  which  ix'fuses  to  lieal.  froru  which  puruleul  nuitter  is  diseharged, 
and  whicli  also,  when  rudt'ly  ttujchcd.  bleeds  quite  freely.  In  adults  ex- 
coriation and  tilccfiiiion  arise,  either  from  negligence  in  keeping  the  parte 
dean.  or.  in  very  obeso  persons,  from  the  contact  of  adjoining  surfaces,  by 
whicli  the  cuticle  becomes  macerated  and  detached  in  the  retained  per- 
opiratJon.  The  best  remedies  in  all  these  cases  aiv  frequent  ablutions,  and 
duAting  the  parts  with  cahimel  and  prepan^d  chalk  (equal  parts).  If  this 
fail,  the  surlace  of  the  ulcer  should  be  lightly  touched  every  three  or  four 
days  with  the  nitrate  of  silver  or  with  iodoform. 

M>trhni  growth^.— Fibrous  growths,  though  quite  uncommon,  are  occasion- 
ally !teen  to  spring  from  the  bottom  of  the  umbilical  depression.  Their  at- 
tacliment  is  either  pedtmculated  or  sessile,  and  sometimes  extends  beyond 
the  circumference  of  the  navel.  They  are  smooth  ujwn  the  surface,  firm 
and  inelastic  to  the  touch.  A  more  common  gnjwth  is  one  consisting  of 
hypertrophicd  cutaneous  papilla", — a  variety  of  papilloma, — the  surface  of 
which  is  irregular,  consisting  of  rod-like  eminences,  and  oAen  becoming  foul 
with  otfensive  discharges.  As  long  as  these  tumors  remain  (piiet  they  should 
be  let>  alone,  or  at  fiu>st  be  carefully  clean.Hcd.  When  they  continue  to  grow, 
their  removal  may  be  accomplished  by  the  scissors  or  knife,  or  by  strangu- 
lation with  a  ligature.  When  their  attachment  is  p<ulunculatcd,  the  latter 
tiDswcrs  every  purpose.  liv  whatever  method  they  are  taken  away,  the 
iiurface  letl  should  be  treated  with  nitric  acid,  or  CAUstic  potash,  to  prevent  a 
return. 

()fs(A. — A  collection  of  fluid  somotimos  takes  place  between  the  peritoneum 
and  the  abdominal  pariotes. — a  form  of  encysted  dropsy. — whicii,  should  it 
hap|>en  to  be  beneath  the  umbilicus,  may  protrude  that  structuri'  and  form 
iin  external  swelling.  Thin  cannot,  however,  be  piM])erly  considered  an 
iimlpilical  cj'st.  Such  enlargement*i  may  bo  confounded  with  hernia.  A  case 
va«  related  to  me  in  which  an  attempt  wjis  made  to  remove  what  was  supposed 
lo  be  such  a  cy^t  but  which  prove<l  to  be  an  uml>ilical  hernia.  The  reduci- 
bility  of  hernia,  at  least  in  its  early  history,  and,  in  most  instances,  its  reso- 
nance, Doitfaer  of  which  belongs  to  cysta,  will  assist  iu  establishing  a  diHtinctioD 
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between  the  two  diseases.  A  report  1o  the  a^pirating-needle  will  also  serve, 
in  Honio  ik'/^jivu,  lo  ck'nr  u|>  '.l<uibts.  Tapjiiiijic  uiul  tl»c  injection  of  iodine  vrill 
bo  tho  |iroj)or  troaiUKiit  wIr-h  (ho  disonse  in  progressive. 

Camnotita. — Tliu  uif>st  oujiunon  form  oi'  nmlignaut  umbilical  disease  is 
epilheliomn  ;  hut  huhk'  yi'ui*s  ago  I  saw  what  I  wlieve  in  have  been  a  irne 
scirrhut^ijf  thin  jmi(.  Tbo  growth  nj"  tnali't^nant  di**ea»o  is  characterijied  by 
induratiijii.  piiiii,  anil  a  pimply,  blaek  disi-uloratiou  of  the  »kiu.  It  may  de- 
vel<t[»boili  interiially  and  externally-  The  skin  somotiraes  becomes  inflanie<i. 
and  ulceratiuu  folhjwa,  euustilutin^  a  very  ottensive  and  spreadinir  aore.  I'n- 
fortunately.  Ihe  Hur<jfeon'fl  duty  is  limited  to  diroetinf^  8uch  flf^eniet  as  will 
promote  cleanliness,  ndieve  pain,  and  Bustain  the  system,  though  when  early 
detected  excision  should  be  pracLised. 

A  variety  of  tistuhe  t)ceur  at  the  umbilicus,  some  of  which  are  congenital, 
and  others  inrtammatory,  in  their  urii^in.     They  are  as  follows: 

Uniutrif  fistnl<i. — The  iirachus  may  rt.tmaiii  open  iii  birth,  and  the  urine 
e8ca|)e  at  llio  uiiiliilieus.  furiniiig  a  fistula.  An  early  etiorl  should  be  mudo 
lo  secnro  its  closure  fiy  a]jplying  to  its  oriiice  nilri<-  a<'id  on  a  silver  probe. 
A  child  was  once  btoii^^lil  (o  my  clinic  in  wlucli  liie  uruchns  had  nut  closed. 
There  was  wo  lislulous  opening  in  the  umbilicus,  but  the  laller  became  dis- 
tended when  the  urine  was  allowed  to  accumulate  in  the  bladder.  I  am 
unable  to  say  whether  the  defect  proved  ])ennaneat. 

tStercoraceoun  fisfvla. — In  consoqueuce  of  a  blow  over  the  umbilical  regioHf 
a  limited  pt-rilorutis  may  be  developed,  and  a  portion  of  intestine  become 
gluefl  to  ibe  parietcs  |>ostent)r  to  the  navel.  This  may  uh'erate  and  open 
tIirou;^h  the  latter.  The  opening  requires  to  be  kept  free  frt»m  obstruction, 
and  alter  a  tew  weeks,  should  the  tistula  show  no  tendency  to  close,  an 
attempt  iMMv  be  uuide  to  close  it  by  fivsheuiug  the  edges  and  uniting  them 
with  the  twisted  suture. 

Ovtirittnjistula. — I  saw  in  a  distant  part  of  Pennsylvania,  in  the  person  of 
a  lady,  an  umbilical  fiHtulii  which  communicated  with  the  right  ovary-     Al 
the  time  of  my  visit  it  was  nbstrncle'l  with  mils  of  hair;  fragments  of  boD< 
were  also  oecasionaUy  discharijed.     The  cause  leading  Jo  this  fistula  was  a^ 
very  tedious  atid  ditticult  lalior,  (ulUiwed  by  pelvic  cellulitis,  after  which  thej 
swelling  and  ulceration  at  the  umbilicus  took  ]ilace.     Thit)  lady  made  a  per- 
fect ifcovery.     8uch  cases  arc  best  IciY  for  a  time  to  nature,  only  observinj 
to  keep  the  channel  clear  when  signs  of  obstruction  exist.    When  no  amenc 
roent  takes  place,  ovarectomy  may  bo  performed. 


Ascites. 

Ascites  is  a  collection  of  fluid  in  the  peritoneal  sac.    It  may  be  obstructivai 
or  iiiHuminatory. 

Tnder  the  head  of  obstructive  causes  may  be  enumerated  disease  of  the' 
liver,  spleen,  kidneys,  and  heart,  and  a!si>  the  presence  oi'  ovarian  and 
uierit»e  tumors.  Whatever  tends  to  relani  the  flow  of  blood  through  the 
vena  cava  ascendeiis  favors  altdoininal  dropsy.  The  inflamfnatury  origin 
of  ascites  is  peritonitis,  generally  the  chnmic  form  of  tbe  disease,  which 
may  be  induced  by  mechanical  pressure.  Thus  we  see  large  accumulations 
of  abdomiiml  fluid  following  the  presence  of  an  ovarian  cyst,  uterine  gi-owlhs, 
and  niuligruint  disease  of  the  omentum.  As  these  roll  about  iti  the  abdomen, 
rudely  rubbing  against  the  surface  of  the  peritoneum,  they  provoke  intlam- 
mation,  followed  by  the  transudation  of  serum.  The  senais  membrane  in 
cases  of  this  nature  is  of>cn  much  thickened  by  pla.'*tic  deposit  and  likely  to 
be  adherent  to  the  growth  which  causes  the  inflammation.  Acute  perito- 
nitis, should  the  patient  not  die  from  shock  during  the  developmental  stage, 
is  attended  with  more  or  less  serous  eflusion. 

The  fluid  in  ascites  is  usually  of  a  stt*aw  color,  not  unlike  that  present  in 
hydrocele.  It  coagulates  by  heat,  is  somewhat  unctuous  to  the  feel,  aud  con- 
tains various  saline  materials.    When  it  is  the  result  of  acute  peritonituf,  the 
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fluid  differs  in  several  particulars  fVom  that  having  an  obHtniolive  origin  or 
that  which  is  cauMod  by  chi"onic  inflammation.  In  the  firHl  or  iicule  fonn.  it 
is  of  a  roddi**h   tinge  or  pix-si-uts  ft  dirty-brown   appoaninfy.  ha8  a  nlckl 

>r.  and  conluins  iiuniorotis  tlakc's  id'  lymph,  and  uImo  purulent  nmtter 

a  dan/kforous  fluid,  and  Kccnis  t-har^yd  with  a  highly  active  poiHou,  often 
produciujLC.  whou  applied  to  a  dcratch  or  a  punotui*u,  severe  local  and  general 
iwptic  poinoning. 

SvMPT'iMH. — Abdominal  dropHV  usually  a])pt;arrt  in  a  irradnal  manner.  It 
is  prei'odcd  by  a'dema  about  the  ankles  uiid  feet,  which  sl(»wly  extendn  up 
the  leg  and  thigh  and  Humetime^  to  the  integument  of  the  penii^  and  scrotum. 
In  Brighl'H  disHja^e  of  the  kidneyh.  it  in  nut  uncoiumon  to  Hce  the  connective 
tiMuo  of  the  entire  surface,  from  the  riM)tft  of  the  Ikair  to  the  Holes  of  the  feet, 
tilled  with  t^rum,  an  aUo  the  au routed! nod  cavities  of  the  body.  If  prertHure 
be  made  for  a  few  momentH  with  the  tinger  upon  the  LedematouK  parts,  the 
fluid  will  be  di^tplaeed,  and  a  depression  will  remain  for  some  time  ailer.  This 
is  called  "pitting."  Those  portions  of  the  body  on  which  rusts  its  weight  in 
titling  or  in  lying  will  <tt\en,  for  the  same  reason,  pre^eut  large  indentations. 

Af*  the  fluid  acoumuiules  in  the  at>donien,  its  anterior  and  luteml  walls  be- 
come distended.  This  distention  is  first  siren  at  the  lower  part  of  the  btMjy, 
towards  which  the  fltiid  natunilly  gravitates.  The  heiglit  of  the  collection 
can  be  very  clearly  awcertaineil  by  placing  the  putient  in  the  upriirht  position 
and  |>ercussing  the  abdomen  from  above  downwards.  The  line  ut  which  the 
rnance  oeascH  and  the  S4)Unds  l>eeome  flat  will  indicate  the  position  of  the 
lion.  The  fluid  does  not  float  the  intestines  forward,  but  occupies  the 
space  between  the  bowels  and  the  paHeti'S.  If  the  fingei'^  be  placed  on  one 
Aide  of  the  abdomen  and  the  opposite  wall  be  lightly  tapped  with  the  other 
hand,  fluctuation  may  be  rt'cognized.  becoming  more  and  moi*e  distinct  as 
the  di^^tenlion  increases.  As  the  <lisease  advancoH,  the  fluid  at  length  presses 
atrainst  the  diaphragm,  thus  n*sisting  the  descent  of  this  muscle  in  respira- 
tion, causing  great  difficulty  of  breathing,  and  compelling  the  patient  to 
maintain  the  sitting  |K)8ture  in  bed;  the  urine  diminishes  in  quantity,  the 
Appetite  fails,  the  pulse  becomes  frequent  and  feeble,  emaciation  progresses, 
und  the  r*utferer  finally  dies  from  exhatistion. 

DiAONosiH. — As<ite^  may  be  confounded  with  ovarian  disease,  with  preg- 
nancy, with  distended  bladder,  and  with  ubscess.  Fmm  ovarian  dropsy 
ascites  mav  be  disringui?>hed  by  the  previous  history  of  the  patient,  the  former 
diseaM.'  being  generally  very  slow  in  its  progress  and  not  soHouHly  involving 
the  ^enenil  health  lor  a  long  time  atU^r  its  appearance,  while  in  the  latter,  im- 
xiaired  health  often  precedes,  and  always  accompanies,  the  abdominal  swelling. 
\ol  only  so,  but  a  careful  interrogation  of  the  internal  organs  will  generally 
ivveal  some  structural  change  as  the  cause  of  the  dropsy,  Kuch  as  valvular 
disease  of  the  heart,  eirrhosirt  of  thi'  liver,  or  disease  of  the  kidneys,  a*  maiii* 
fo«ted  by  the  pre!»enco  of  albumiitous  urine  and  casts  fnim  the  uriniferous 
tabes.  The  position  of  the  swelling  in  its  incipiency  will  also  throw  light 
upon  the  subject,  being  median  in  ascites  and  unilateral  in  ovarian  dropsy. 
In  the  latter  the  sac  is  frequently  multilocular,  the  constrictionH  corres|wnd- 
ing  to  the  partition-walls  of  the  cyst,  and  the  irregularities  of  its  surface 
may  be  distinctly  felt  through  the  parietes  of  the  abdomen.  In  ascites  the 
fluid,  when  in  large  quantity,  prenses  out  the  flanks,  while  in  ovarian  disease 
there  is  an  abncnco  i>f  thin  bulging,  the  projection  being  for  the  most  part 
directly  forward.  Wh«'n  the  practitioner  remains  uncertain  in  his  diagnosis, 
an  e!r|»loring-necdle  or  trocar  may  \>e  introduced  with  a  view  to  examine  the 
appearance  of  the  fluid,  which  in  ascites  is  onlinarily  thin  and  of  a  straw  or 
amber  color,  whert>as  that  from  ovarian  cysts,  with  now  and  then  an  excep- 
tion, is  ropy,  viscid,  thick,  even  gelatinouB  in  consistence,  and  has  a  daru- 
yellow  or  orown  color. 

From  pn*gnancy,  ascites  may  be  distinguished  by  the  following  considera- 
tion*:  in  the  former  there  are  nausea,  vomiting,  capricious  appetite,  enlarged 
mammary  glands,  brown  discoloration  around  the  nipple,  a  firm,  inelastic, 
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oniform  swelling  in  the  median  lino,  a  flat  porcudBion  without  flactuation, 
absence  of  tho  raonstrual  discharge,  and  finally  the  sound  of  the  fuBtal  heart, 
together  with  tho  test  of  "halloltement.'*     The  general  health  in  pregnancy 
is  not  much  disturbed;  in  ovarian  dropsy  there  is  usually  loss  oi  fle«h  and  ' 
strength. 

To  confound  fiacites  with  a  diBfendod  bladder  is  a  mistake  not  likely  to 
occur;  yet  the  error  has  been  committed,  as  I  have  reason  to  know.  In 
diytended  bladder  theru  Ih  more  or  leati  dcnire  to  pass  urine,  the  patient  fre- 
quently making  incB'ectual  efforts  to  micturate,  attended  with  much  di^tresA 
about  the  penis  and  bladder;  the  ftwelling  in  median,  smooth,  without  fluc- 
tuarioTi,  atui  rnny  bo  felt  through  the  walls  of  the  rectum.  It  also  attains  a 
considerable  size  in  from  twenty-four  to  thirty-six  hours*.  Should  any  doubt 
remain,  the  introductiuti  of  a  catheti.'r  will  «olve  it  by  simultaneously  re- 
moving tht-  contentH  nf  the  bladder  and  those  of  the  tumor. 

Abscess  in  the  walls  of  the  abdomen  may  simulate  ascites,  chiefly  from  the 
pri'Hon(!0  of  f!ucl nation.  Tlie  luiilnteral  position,  and  the  occurrence  of  chills, 
with  ]>erspirution  and  other  hectic  symptoms  which  belong  to  the  fonner, 
will  serve  ii>  establish  the  dlstiuL-tiou.  The  exploring-needlo  nore,  as  in  many 
Otber  swellings,  will  render  the  diagnosis  clear. 

Ovarian  dropsy-  and  even  the  gravid  uterus  have  been  mistaken  for  abdom- 
inal dropsy,  or  ascites.  To  confound  the  latter  with  a  unilocular  ovarian  cyst 
preparatory  to  puncturing  the  abdomen  would  not  be  a  serious  error,  but  to 
thrust  fi  Irocar  into  the  gmvid  womb  would  be  a  dangerous  and  an  unpar- 
donable mistake.  Ascites  (iitfers  from  ovarian  dropsy  l>oth  in  the  ft»rm  of 
the  swelling  and  in  tho  character  of  tho  fluid.  In  the  former  the  distention 
of  the  walls  of  the  abdoinon  Is  quite  uniform,  with  more  or  less  protrusion 
of  the  flanks,  the  flatness  and  fluctuation  beini;  recognized  over  all  parts  uf 
the  surface.  In  ovarian  dropsv  the  flatness  on  percussion  and  the  fluctuation 
on  palpation  are  c<uitined  to  the  central  region  of  the  abdomeu,  llie  sides  or 
flanks  being  quilc  resonant.  Should  the  operator  still  remain  in  doubt,  reeort 
may  be  luul  to  the  grooved  needle,  the  fluid  o'^  ascites  being  ordinarily  of  a 
straw  cidoiv  while  that  of  an  ovarian  cyst  is  generally  dark,  resembling  *ot\ 
soap.  The  existence  of  pi'eguuucy  niav  be  determined  by  the  cesKation  of  the 
menstnial  flow  and  the  absence  of  fluctuation.  On  making  a  vaginal  ex- 
amination,  tbe  uterus  will  be  found  to  have  risen  out  of  the  pelvis,  its  nock 
being  absorbed  in  tbe  general  enlargement  of  the  organ  and  the  os  soft  and 
compressible. 

pROONosis. — The  prognosis  is  exceedingly  untavorable,  as  the  disease  gen- 
erally depends  upon  structural  change  in  organs,  such  as  the  heart,  kidneys, 
and  liver,  over  which  our  remedies  have  little  control. 

Trkatmknt. — The  indications  in  the  treatment  of  ascites  are  to  remove 
the  fluid  and  to  correct,  as  far  as  possible,  the  causes  which  give  rise  to  its 
producti<m.  There  are  two  methods  of  accomplishing  the  first, — that  is,  the 
evacuation  vtf  the  fluid, — luimely,  the  therapimtic  and  the  operative.  In 
employing  the  tirsl  of  them  we  aim  to  act  chiefly  upon  the  skin,  the  kidneys, 
and  the  intestinal  canal,  or  upon  all.  In  order  to  stimulate  the  kidneys,  in 
my  experience  there  is  no  better  diuretic  than  ihe  infusion  af  digitalis.  A 
de8S<!rts|)<jonfuI  should  be  given  every  four  or  five  hours  until  the  secretion  of 
urine  is  largely  increased.  Or  it  may  be  necessary  to  combine  a  cathartic 
and  diuretic.  A  very  popular  combination  is  bitartratc  of  potash  and  juniper- 
berries.  Where  the  patient  is  not  too  much  exhausted,  the  old  formula  of| 
Eberle  I  have  found  to  answer  an  admirable  purpose: 

E  Fot4iseii  Bitartmtifr,  liu; 
PuUiKsii  Sulnliutis,  ^u ; 
PulvcriflSciiltt,  Jii  j 
Antliiumii  el  PotAsaii  Tartratis,  er.  \, 

M. — S.  One  teaspoooAil  ov»>rv  four  nour»  until 
ACtiro  purgation  and  diurftfU  fnllow. 
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!b»D  the  abdominal  dropsy  and  cedema  am  due  to  cardiac  disease,  the  use 
doeee  of  calomel,  with  squill  and  digitAlis,  oflen  does  much  good: 

B  Hvdnirffvri  Chloridi  Miti»,  gr.  v; 

Piilv.  SmlliB. 

Pulv.  Dii,ritulis,  hk  gr.  xx. 
M. — Ft.  ch»riula'  mt.  xi. 
Sig.— One  powder  four  times  a  day. 

many  cases,  however,  neither  diuretics  nor  hydragogne  cathartics  will 
e  any  impression  upon  the  dinease,  the  pressure  exerted  upon  the  kid- 
.  and  other  organs  within  the  abdomen  by  the  fluid  defeatimj^  their  action, 
ich  nn  event  it  beconn.-H  ni.'Cos8ary  lo  resort  to  operative  measures. 

iracentesis  Abdominis. — This  n|>eration,  though  a  very  simple  one,  should 
ya  undertaken  until  the  distention  becomes  n  source  of  marked  distress, 
»  accompanied  with  obstinnto  vomiting,  a  condition  more  common  in 
ian  than  in  abdominal  dropsy.  The  proper  point  at  which  to  puncture 
abdominal  wall  in  in  the  median  line,  about  two  iuche;*  below  the  um- 
iis.  A  trocar  and  cnnula  (Fig.  37f>),  a  tluimb-lancel,  a  basin,  and  a  strip 
Jhesive  plaster,  with  a  four-tailed  bandage  sutticiently  long  to  go  twice 
d  the  bo<iyand  broad  enough  lo  include  iho  entire  surface  of  the  abdomen, 
\\X  thai  is  requii*ed  for  the  operation. 

le  only  caution  which  need  be  given  in  the  use  of  the  trocar^  is  to  be  sure 
intestine  does  not  lie  in  contact  with  the  abdomitml  wall  at  the 

Fio.  37r>. 


^^ 


Troesrand  caonU  for  toppjup  iho  abtiuaim. 

tere  the  instrument  is  made  to  cuter.     CurelessnosH  on  this  point 
resulted  in  u  wound  of  the  bowel. 

»epatit'nt,  having  emp^tied  the  bladder,  may  sit  upon  the  edge  of  a  bed, 
lh«  feet  resting  upon  a  .stool  juid  the  back  sup|K>ried  either  by  pillows 
Y  a  friend,  or,  if  loo  weak  to  maintain  the  upright  position,  may  lie  on 
lide,  close  lo  the  edge  i>f  the  bed.  The  biMly  of  the  oandage  being  now 
id  over  the  front  of  the  abdomen,  the  tails  aro  to  bo  crossed  behind  the 
:,  those  on  the  right  pa-ssing  over  to  the  leil  and  those  on  the  lett  pa^^sing 
to  the  right,  and  aiv  givon  to  an  asnistant  on  each  side.  The  surgeon 
makes  an  opening  in  thebody  of  the  bandage  over  the  median  line,  two 
as  below  the  umbilicus;  through  this  he  punctures  simply  the  skiti  with 
humb-lancet.  and  in)nie<lintely  tlirusts  in  the  twcar.  guunied  by  tho  index 
jr  fixed  one  inch  and  a  half  from  the  extremity  of  ihe  itistnimeut  (Fig. 
,  pushin<r  it  onwai-ds  until  all  resistance  is  overcome,  when  it  should  be 
drawn,  leaving  the  caimla  in  place.  The  fluid  should  be  received  into 
ftin,  and  when  the  latter  ts  full  the  operator  can  place  a  thumb  or  finger 
nsl  tho  extremity  of  the  tube,  temporarily  arresting  the  flow  until  the 
»1  is  emptied  into  some  receptaele  and  returned,  when  the  fluid  may  be 
D  allowed  to  discharge.  As  the  accumulation  is  withdrawn,  the  bandage 
Id  be  lightened  up  by  drawing  upon  its  tails,  thu.'*  supplying  to  the  vis- 
and  blcKHi-vessvls  the  pre.Hsure  which  they  have  lost  from  the  abstraction 
le  fluid,  and  in  this  way  preventing  that  sense  ot"  sinking  or  fainting  which 
titonally  follows  tapping.  Should  the  patient  grow  pale,  sick,  and  weak 
ng  the  (jpi'i-ation.  a  little  brundy-and-water  may  be  given,  and,  if  in  the 
sture.  the  position  may  be  chan^^ed  to  one  on  the  side.  The  cauula 
me  obstnacted  Ironi  a  loop  of  intestine,  or  from  masses  of  lyniph 

blood-clots  causing  an  impediment  to  the  flow :  in  such  an  event  a 
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change  in  the  position  of  the  inAlrumcul,  or  a  knitting-needle  or  probe  |mss«d 
through  itH  cuiinl,  will  st*rvo  t.f)  olear  nwfty  tho  ohstnietion.  As  R^xm  asi  the 
flui*i  lias  been  (liHrhurged,  the  cuuula  rsliouKJ  bu  removed,  the  opening  covered 
with  a  rttrip  ofadheMive  plafiter,  and  the  luile  pinned  either  to  one  another  or 
to  tho  body  of  the  bandage. 

Pio.  877. 


l^ptUf  In  abdumliik]  dropij, 

There  aro  trocars  in  nse  whioli  differ  t'ri»m  the  one  deseril>ed  by  havitig  a 
bmiK'h-pi[)e,  to  wliiob  u  piece  of  rubber  hose  can  Iw  attached,  for  eonducting' 
the  water  into  a  vcshcI  under  the  bed  or  »>iit  of  the  way.     (See  Fig.  353.) 


An  aspirat^ir  alno  answers  the  i>nr|H>He  admirably, 

KncyHtcd  dropny  of  the  abdnnieu  i>*  oooaHionally  met  with, 


—thai  is.  an 
The  eirciiin- 


aceumulation  of  serum  cut  otf  from  tlio  general  peritoneal  sac. 
scribing  walls  <d'  I  bene  cvsts  are  I  he  result  of  a  enronin  peritonitis.  In  thre& 
case!?  recorded  by  l)\\  William  Pepper.*  the  cause  wa.s  douhtlosH  tninmatic, 
and  was  most  probably  due  to  llie  atiumluH  of  coagulated  blood  within  (ho 
pentoneum.  Ihe  walls  of  thoso  cysts  nuty  be  cimntituted  in  vanous  ways: 
sometimes  they  are  formed  by  the  puriturieum  in  i'ront  and  tho  omentum 
behind  ;  sometimes  by  the  omentnrn  in  front  and  a  portion  of  the  inte.<iinea 

f»ostenorly,  a  number  of  coils  having  been  glued  together  by  inflammatory 
vmph ;  and  in  other  iiiNtancus  hy  the  foldis  of  the  omeiitunt  alone.  The 
riui<l  which  they  contain  is  clear  Ht»rnm.  Those  cyRts  may  be  converted  into 
purulent  sacs,  as  in  the  intetvsting  ca-«e  reported  by  Dr.  Meai's.f  in  which  two 
gallons  of  a  purulent  fluid  were  drawn  from  a  c^st  between  the  onieuluni. 
and  intestines.  In  a  similar  case  I  drew  over  three  gallons  ^m  a  cyBt  on 
the  right  eide  of  a  female  patient. 

The  existence  of  such  cysts  will  he  indicated  by  the  circumHcrihed  character 
of  the  swelling,  by  their  yielding  a  flat  penu-ssion-sotnid,  and  by  tho  surround- 
ing portions  of  tlie  abdomen  being  resonant ;  also  by  the  tixed  positicm  anci 
unchanging  character  of  the  eidargement,  in  whatever  position  the  paticnC 
may  bo  placed.  When  translVo-mod  into  a  put*-cavity,  there  will  be  a  history 
of  previous  chills  and  possibly  hectic  sj-mptoms. 

The  treatment  of  encysted  dnrpsy  consists  in  evacuating  Ihe  fluid  by  tho 
troc4ir  or  aspirator,  as  in  nbdonniuil  dropsy.  The  tapj)ing  may  require  to 
be  repeated,  and,  if  there  follows  n  steady  diminution  in  the  size  of  the  swell- 
ing, nothing  else  nmy  be  required.  W^hen  cysts  suppurate,  it  will  be  best  io 
open  them,  evacuate  tho  contents,  and  treat  by  dniinage-tubes  and  antiseptic 
fluids. 

In  cases  which  require  fVequent  tapping  I  have,  after  dniwing  off  the  finid, 
intmduced  a  drainage-tube  into  the  al.Klomcn,  and  in  this  manner  obviatod 
the  necessity  for  using  subsequently  the  trocar. 


•  TrsuMoUtfUi  uf  lb*  Collage  of  PhjficiMU,  voL  u,  3d  au^  I87A,  p.  18L 
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There  is  a  variety  of  f)ontonitis  de«i^Qate<J  aa  tubercular,  which  ih  ohai-ac- 
t«rix4«fi  by  the  etfuHion  of  serum  into  the  abdomiiial  oavity,  acrompHniml  hy 
plastir  fiofioAitM  i>vcr  tlie  |>t?ritoneuiii  and  the  presence  of  tuberfle-lmeilli. 
The  disoiwe  is  to  be  HU«^perted  when  the  ni^ns  of  peritonitis  am  present 
without  any  of  the  ordinary*  organic  causes  boini^  deteetAble.  Febrile  phe- 
ntkmena  may  or  mav  not  exist.  Opening  the  abdomen  and  washing  out 
the  cavity  with  anliHeptic  fluids,  as  Thiei-sch's  Holution.  or.  better,  boracic 
acid  fiolution,  followed  by  drainage  with  a  gla88  lube,  has  effected  a  perl'eet 
cure. 

A  prelirniuary  lapping  may  bo  adopted  in  these  cases,  with  a  view  to  a 
lOAtic  purpose,  the  liquid  having  been  found  to  contain  the  germs. 

Intefltinal  ObatrnotioxL 
By  iDtestinal  obstruction  is  meant   the  exiHtence  of  any  obstacle  to  the 
ge  of  the  fft'cal  contents  of  the  bowel.     The  cauKen  which  pmduce  this 
liliou  are  nunierou^,  (he  niobt   common  ones  being  bandn.  invagination^ 

"rwlflt*,  diverticula.  entcritiH.  imjiaciion  by  biliary  calculi,  enleroliihM,  ntric- 
lures,  haniened  faeces,  and  tumors.  Dr.  Wilkn.*  detH-HbcH  a  rare  ibnn  of 
cmgenilnl  obstruction  which  affects  the  duodenum  of  infants  and  is  attended 
with  conntant  vomiting. 

From  whatever  cause  (he  obstruction  arises,  when  the  onset  is  sudden  and 
the  HvmptomH  urgent  the  disease  is  said  to  hmn^ite.  When,  on  the  contrary, 
the  attendant  phenomena  come  on  atiil  progress  slowly,  the  pain,  tympanitis, 
aMominal  tenderness,  and  gastric  irritation  lieliig  only  moderately  severe, 
the  case  is  one  of  chronic  t»bstruction. 

Deaths  lYoTn  intestinal  obstruction  are  set  numerous  that  the  subject  is  one 
in\*e^ted  with  more  than  oniinary  iniporlance.  In  (lermany.  on  the  author- 
Uy  of  Professi>r  Roser,  of  Marburg.  4000  deaths  occur  annually  ["rum  this 
eause.  and  in  Engla»id.  with  a  population  of  2t).0t»0,000,  there  weiv  during  a 
single  year  t^lS82)  I82*»  deaths  from  the  same  cause. 
Intussusr^-pfion  or  invnijhxafion. — In  this  form  of  obstruction  the  up|M>rpart 
Ja  portir)n  of  the  intestine  slips  into  a  segment  of  the  gui  below,  very  much 
the  finger  of  a  glove  is  turned  back  upon  itself.  (Fig.  378.)  It  nmy 
take  place  at  any  portion  of  the  small  or  large  intestine,  and  is  sometimes 
multiple,  existing  at  lwf>  or  more  points  in  the  course  of  iho 
bowel.  Some  vvriten*  have  denied  that  intussusception  ever 
owurs  in  the  small  iritt-stine.  I  have  myself  seen  it  involving 
thi.*  jiarl  of  the  bowel  in  several  placey,  un<i   in  Mr.  Gay  s 

icnileetion  of  easesf  it  was  found  thirty-three  times  in  this 

[p«rt  of  ihe  tube,  though  it  is  situated  usually  at  the  ileo- 

rc<»*i'nl  union.  Treves  estimates  the  relative  frequency  of  in- 
Liissusceplion  in  different  portions  of  the  intestine  as  followB: 

[f>l  |K'r  eent.  in  the  ileo-cfccai.  52  per  cent,  in  the  c*don,  24 
[K'r  <vnl.  in  the  enteric  and  23  per  cent,  in  the  ileo-<'olie  |>or- 

rtion  *»f  the  intestine.  I.eicblenstern's  statistics  vary  some- 
vhnt  frt)m  the  above,  and  are  based  on  an  analysis  of  100 
r-a.ses,  44  \h\t  cent,  of  whieh   were   ileo-eu-'cal.  30  per  cent. 

r^enterie,  18  j)er  cent,  colic  and  rectal,  ami  H  per  eent.  det»-colic. 
Bultwms  collection  of  7H3  eases  of  obstruction  gives  51.4 
per  cent,  for  the  ileo-c«ecal.  '1^.><  per  cent,  for  the  small  in- 
testine, and  ll*.8  per  cent,  lor  the  large  intestine.  It  may 
involve  only  three  or  tour  inches,  i>r  it  may  include  a  large 
amount  of  the  bowel.  The  invaginuted  portion  is  etmstricted 
at  .-^ome  point  by  the  circular  muscular  til)res  of  the  intestine, 
giving  to  ihe  affected  parr  an  hour-glass  appearance  The  eause  of  intussus- 
eeption  if*  obscure,  pnjbably  from  some  irregularity  in  the  distribution  of 
Derve-force  and  the  result  oV  reflex  irritation.     The  not  very  uncommon  aa- 

*  Loodon  PathoIoRical  Tni.ni>Bi^tion«,  vol.  xU.  pp.  101,  Ul. 
t  Tnnif.  Med.  Soo.  LondoD,  1B61-M.  _ 
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Bociation  of  epitheliul  caruinoma  and  polypoid  growths  with  intUHtJuseeptk 
may  Mcrvo  to  explain  a  certain  number  ot  ease^  of  invagination.    Thoucjh 
contined  to  any  period  of  lite»  or  to  either  sex,  yet  it  is  most  conimouiy 
with  in  c'hil(ii*en,  and  in  a  very  largo  pei*oentagc  of  this  daw*  (ub(»ut  Hl^y 
cent.)  in  children  under  eleven  yeait*  of  agi\  a  period  of  life  in  which  irit^ 
tinal  irritation  is  common.     Acconiin^  to  Treves,  in  chronic  intus^ui^cepti 
fifty  per  cent,  of  the  cases  occur  between  the  ages  of  iweuty-one  and  foi 
years.    In  rei^ard  to  sex,  intussusception  is  t*omewhal  more  common  in  malat" 
than  in  females.    TIiuh.  in  1289  cuse;^  analyzed  by  LoiehtenHtcru  1)78  occurrra 
in  males  and  611  in  females. 

It  is  estimated  that  intussusception  constitutes  about  one-third  of  all 
of  intestinal  obstruction  ;  but  this  estimate,  in  my  judgment,  is  too  high. 
St-MPTOms. — The  occurrence  of  intussusception,  particularly  in  the  ileo-c 
form,  is  usually  sudden,  and  is  characterized  by  abdominal  distress  or  p 
almost  invariably  of  paroxysmal  or  intermittent  chai*actcr,  usually  contitt 
to  a  limited  sjjace.  though  it  may  be  diit'used  over  the  entire  abdomen  at  ti 
There  is  a  cunstunt  desire  to  evacuate  the  bowols,  but  all  eff<>rt.s  for  this  pii^ 
pose  result  only  in  the  pas.sage  of  some  tenacious  oi*  ropy  mucus  frequvnlly 
mingled  with  blood,  or  of  blood  by  itself.  Thttngh  diarrluea  is  oiU*n  proft- 
ent  in  the  early  stage  of  the  attack,  straiiMiig  or  tenesmus  may  or  may 
not  be  present.  Frequently  u  hard,  circumscribed  swelling  can  Iw  detected 
through  the  walls  of  the  abdomen,  nr  a  mass  of  invaginated  mucous  mem- 
brane may  be  fell  in  the  rectum.  The  value  of  a  distinct  tumor  as  a  diag- 
nostic sign  will  lie  appreciated,  when  it  is  stated  that  it  is  found  to  be  pivso 
in  nearly  rme-half  of  the  cases.  Should  the  case  linger  or  tend  to  pur^uQ 
chronic  course,  the  abdomen  becomes  tender,  which  often  announce 
commencement  of  i^ritonitis.  Abnortnal  distention  or  meteorism  is  not  gen 
erally  present  at  the  beginning  of  an  attack.  Vomiting  is  not  a  consianl 
accompaniment  of  inviigination,  and  has  little  diagnostic  value  as  a  sii^n 
of  the  disease.  The  duration  of  invagination  varies  from  one  day  to  two 
three  months. 

Proonosis. — The  pi*ogno8is  is  unfavorable,  though  numerous  insran<'o<i 
recovery  are  on  rocortl.  even  under  the  most  discoumging  eondiliuns.    .Sho 
the  patient  survive  the  tii-st  severe  shock  attending  ihe  onset  of  ihe  disc 
ho  may  afterwards  die  of  peritonitis  or  exhuusti< 
Flo.  879.  Should  this  danger  bo  successfully  passed,  the  |>atiei 

may  recover. — a  result  which  can  take  place  by  s| 
taneous  redu<'tiiin  of  the  invagination,  by  the  fori 
tion  of  u  listula.  or  l>y  the  sloughing  id'  Ihe  Miran 
lated  part,  of  the  iritvstine  and  its  discharge  thw 
the  bowel  below,  a  termination  which  taken  pi 
acconh'ng  to  Ijciciitenstem.  in  forty-two  per  cent. 
the  cases.  The  older  the  patient,  the  gi*eater 
probability  of  such  a  result. 

Even  when  the  bowel  is  discharged  in  this  way  t 
pecoven'  is  not  assured,  as  many  patients  ultimate 
perish  tnim  intestinal  Icbions  incident  to  the  j»i-oc< 
of  eiiminuiion,  the  mortality  from  this  cause  amou 
totMtir.fti  twM.  ing  to  about  forty  per  cent. 

InieMinnl    twist,  or    volvnfus. — A    loop   of  inteati 
18  sometimes  twisted  upon  itself,  the  mescnterv  or  mesocolon  forming 
axis,   until  the  canal  <d'  the  bowel  is  coinplelely  obstructed   (Fig.  379), 
condition  which  is  supposed  to  be  due  to  a  rttdiindancy  of  the  mesenterv 
mesocolon,  or  two  contiguous  coils  of  intestine  may  become  so  tangled 
to  cause  obstnielion.     Kvon  knotting  of  the  bowel  has  V)een  observed.     Tin? 
«igmoi<l  flexure  of  the  cohm  most  frequently  sutfeiN  tVom  volvulus.     It 
estimated   that  volvulus  forms  about  one  fortieth  of  ail  cases  of  intesti 
ohstriiclinn.     It  is  more  common  in  men  than  in  women,  antl  in  suhje 
beyond  rather  than  under  the  middle  period  of  life. 
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Confttipation  and  colic  havu  in  numerotie  instances  preceded  for  a  long 
lime  the  develDpment  of  Ihe  twiHt.  The  Hymptoma  are  in  many  rcHpocta 
like  lho*e  of  intusMusception.  There  is  jmin.  hevere  but  not  unendurable, 
MomutiuieH  paruxvHmal.  at  olhur  timo!*  continuouH.  ufteo  luculized  <iver  the 
Mat  ijf  iho  volvulus.  Tondcniesw  on  prestiure  io  curly  complained  <jf.  ^atte- 
oua  eructuliouii  aiv  commun,  and  vomiting  niay  or  may  not  exiHt,  and  when 
present  i.s  rarely  Btfreoroeeous.  The  tynipuniiie  di.stontion,  occupyitii^  at 
fin»t  the  left  iliac  region.  Boon  becomes  general  and  extreme.  Important 
infunnation  may  bo  gained  by  injections  of  fluid  into  the  rectum,  which  will 
be  found  by  percusnion  and  by  tlie  amount  retained  not  to  pass  beyond  the 
diirmoid  tlexuro.  Manual  exploration  through  the  rectum  would  be  allowable 
in  a  cast'  of  such  i^ravity  us  volvulus.  The  lem[»erature  in  cases  of  twist  is 
rather  Uirlow  than  above  normal.  If  unrelieved,  the  patients  usually  die  in 
IH^ni  tivf  to  ei^ht  days. 

Strattfj  Hint  inn  by  ciratmferenSial  constriction,  as  by  bands  and  through  siits. — 
ThiH  may  fullow  from  a  loop  of  intestine  slipping  through  an  opening  or  a 
ulit  in  the  omcnluni  thmugh  bunds  left  by  an  old  peritonitis,  or  it  may  result 
iVoni  thy  bowel  becoming  t«ncirclod  by  a  process  of  omentum.  In  one  case 
which  1  L*xainiued.  the  ilyum  was  strangulated  by  the  appendix  vermiformis, 
the  }>et^  extremity  of  whieh  had  become  adherent  to  the  ca'cura.  (Fig.  380  ) 
The  diverticula  or  woi-m-likv  processes  which  are  occasionally  seen  project- 
ing from  the  intestine  sometimes  occasion  a  fatal  strangulation  by  the  free 
ead  of  the  tube  becoming  attached  to  the  niesenterj*,  or  to  liionie  part  of  the 
iotestinal  tract  or  to  the  parieteH,  thus  formiuga  ring  or  loop  through  which 
a  csoil  or  loop  of  the  bowel  slips.     Obstruction  is  also  otYen  ciiused  by  bands 
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of  iirganizcd  lymph  constricting  the  inteatinc  bo  as  to  prevent  the  passage 
of  its  contents.     (  Figs.  381.  382.) 

Ol»#tniction  resuliing  from  bands  forms  not  less  than  one-fourth  of  all 
cases  of  intestinal  obsiniclion.  Males  sutTer  oftener  than  females.  In  all 
cases  of  circumferential  conntriction  the  attaek  is  sudden;  pain  is  an  early 
an<f  prominent  symptom,  and.  when  the  attack  has  been  sudden  and  acute, 
ttlmoAt  unendurable,  though  it  may  become  subsoqaeully  less  severe.     Little 
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importnnce  can  be  attached  to  tho  locality  of  the  pain  as  tndicaiiag  the  Beat' 

of  ultHtrueliou:  it  is*  moiv  commonly  at  sonic*  point  moi**}  or  left*  liintaut  fiH^m/ 
rtUher  than  ul.  the  [Mirtion  oriiiiestiiio  involved.  If  aiiv  pr«iorencoH8  t«  place 
exinUit,  it  will  most  prolmMy  ho  at  or  nenr  tho  umbilicns.  Ahdoininal  ten- 
domosH  to  preHHuro  occun*  n  nhort  tiiuo  ufUir  the  onset  of  the  obtiiruction. 
At  first  lociil.  ii  ovcntuaily  bu'conit's  f^t-nerul.  Tho  original  spot  of  tendi-*rnt?Hai 
should  be  L^urefully  noted,  an  it  uttuully  murks  the  liM'aliiy  of  the  le^^iuu. 
Vomitini^  Is  rarel)'  ubsenl.  ll  comes  on  early  in  the  attack  and  woon  biH'ouiefi 
stercoraceouH.  Abdominal  diMt^ntion  is  not  a  conMplcnous  foattire.  The  iciu- 
peratnre  its  often  below  normal.  The  thirst  is  urgent,  the  unne  in  diniiuinhed 
in  quantity,  tho  pulst*  bvcomet*  Avtpient  and  fccblo,  the  wkin  grows  moist 
and  clammy,  the  respiration  is  frequent  and  sballow,  the  eyes  are  j»unken 
and  Murroundcil  by  dark  rings,  and  the  prostration  becomes  more  and  more 
proDouiiccil.  until  the  scene  closes,  either  from  collajwo  or  from  perilfiuiiit*. 
Many  cases  commence  with  diaiThoea  and  vomiting  atler  some  indiscretion, 
in  diet,  these  symptoms  soon  being  followed  by  obstniction  from  congestive 
swelling.  With  a  Hii\gle  exception  (vtjlvuUis),  ucute  obstruction  is  most  fr^ 
qnently  located  in  the  upjter  or  siuuH  intestine,  white  chronic  obstruction 
generally  involves  tho  lower  or  large  intentine. 

Acute  peritonitis. — An  acuteattack  of  peritonitis  may  so  completely  paralyze 
the  muscular  walls  of  tho  inteslines  as  to  destroy  fllliKMiMtalsi!*  and  pr4)duco 
obstruction.  In  such  ca^es  the  (litticulty  arises  from  the  loss  of  tunctiim,  nor 
fVom  any  mechanical  im]M:diinent.  V>''hen  death  follows  an  attack  of  this 
kind,  it  is  due  to  the  serous  intlammation,  and  not  to  the  retention  of  fiscal 
matter.  Inertia  of  the  bowel  fi'om  this  cause  is  characterized  by  givat 
tenderness  and  tympanitic  distention  of  the  abdomen,  a  dorsjd  deoubttii^ 
with  flexion  of  the  limbs,  and  a  hard,  contracted,  and  frequent  pulse. 


Chronio  or  Slow  ObstractioiL — In  this  form  of  the  disease  tho  catises, 
whatever  they  may  bo,  opurato  slowly.  Among  these  the  following  may 
bo  mentioned  : 

X.  Accumulations  of  fivces  or  of  foreiijn  matters. — Obstruction  fnun  feculent 
accumulations  is  not  uncommon.  Wiien  ]>rx'stMit,  it  is  duo  to  carclcMsness  in 
securing  regidar  alvine  evacuutions.  It  is  mure  often  seen  in  women  than  in 
men,  and  more  especially  in  those  who  are  advanced  in  years  and  lend  a 
sedentary  life. 

Obstruction  occiwionally  arisen  from  foreign  Indies,  such  as  hay,  straw, 
rags,  Httd  other  muterialn  which  have  been  swallowed.  I  have  seen  an  im- 
movable impaction  produced  in  this  way.  *Sueh  cases  are  almost  invariably 
met  with  in  insane  persons.  In  making  an  examination  of  the  body  of  a 
lunatic.  I  once  found  the  ca*cura  packed  with  hay  and  straw. 

In  cases  of  obstruction  from  fa^'al  impaction,  there  is  UKually  an  antecedent 
history  of  habitual  constipation,  which  has  extended  perhai>s  over  months, 
and  has  been  gradually  becoming  more  obstinate.  The  patient  has  sntfcrvd 
occasionally  fmm  Matulence  and  colicky  pains,  but  without  any  matenal 
change  in  the  health. 

When  the  accumulation  Hnally  culminates  in  obstruction,  the  alKlominnl 
pain,  distention,  and  tenderness  arc  not  extivmo.  there  is  little  shock,  and 
often  wo  vomiting.  An  examination  of  the  abdomen  will  frequently  delect 
through  the  parietesa  hardetuHl  mass,  with  an  irregular  surface,  which  when 
strongly  pressed  upon  bocome-H  altered  in  form,  and  which  yields  when  per- 
cussed a  (hill,  flat  s<mnd.  In  a  lady  who  sulVered  U\^\\\  couHtipatJon,  I  dis- 
covered a  hanl  mass  in  the  right  Inmbar  region  ajipatx^ntly  the  sine  of  a 
large  orange.  Some  months  afterwards  she  discharged  masses  of  intertwined 
worms,  with  tho  offect  of  relieving  the  bowels  and  removing  the  supposed 
tumor.  Enormous  quantities  of  scvbala  which  had  gradually  accumulated 
in  the  bowel  I  have  seen  discbargod  at\er  tbo  obstruction  had  given  wav. 

2.  Obstruction  from  organic  change  in  the  walh  of  the  intcatine.  —  'fhe«e 
chnngea  may  bo  cither  malignant  or  benign.    The  malignant  or  caDceroos 


t,  generally  cylindrical  epithelioma,  is  in  mont  casca.  originally  at 
loa»»l.  confined  to  tho  large  intcwtino.  though  other  portions  of  the  bowel  are 
liablo  to  be  attackoij.  In  ninoty-ei^ht  canes  of  intestinal  cancer  hwated  iu 
tho  lar^o  bowel,  tabulated  hy  Treve;*,  tho  disease  otcurrtui  fitty-ei^ht  timea 
in  tho  sigmoid  tlexuiv  and  eleven  times  in  tho  deHcendiug  colon,  in  the  re- 
maining twonty-nine  caries  being  found  at  other  parts  of  the  lube.  The 
rectum  is  otten  the  seat  of  carcinoma,  though  the  disease  rarely  causca  com- 
jdote  obHtruclion.  A  certai!»  poriitui  of  tho  riM^tum  a[>peara  to  he  peculiarly 
liablo  to  the  disease. — viz.,  about  two  and  a  half  iM<'hoM  above  the  nphiucter. 
StK'ondary  deposiin  or  metastaHt^s  ai*e  not  very  common  in  rectaf  (lurcinoma. 
When  not  in  the  larire  inlestiiu*,  the  pylorun  it^.  ospccially  iu  the  iii^ad,  a  favor- 
ite locality  for  the  disease.  Though  the  depd^it  may  be  irn'gularly  disposed 
in  the  walls  of  the  intestine,  yet  it  is  very  ofreii  fuuiid  assuming  a  ningularly 
dednile  or  ring-like  form  around  the  circumftTenci'  of  the  tube.  Sometimes 
il  *eud>*  out  profuse  grjtnulations,  forming  a  tungus  which  fills  up  the  cavity 
of  the  bitwcl  and  whit-h  bleeds  freely  when  rudely  handled.  Fragments  of 
this  cauli!l*»wer  mass  (HMpiently  Hlough.  and  are  discharge*!  wilh  the  evacua- 
tiuus.  The  progress  <tf  this  variety  of  intestinal  cancer  towards  a  fata!  ter- 
mination is  usually  nipid.  In  other  instances  the  deposit  takes  place  in  the 
submucous  connective  tissue,  raising  the  mucous  membrane  into  irregular 
har<I  no<iules.  which  gradually  encroach  upon  the  canal  of  the  bowel  and 
finally  result  in  moi-e  complete  obstruction.  This  answers  to  schirrue  or  hard 
can<H?r.  When  the  dist^ase  takes  ibis  t'orni  its  pnigrt^H  is  more  chronio.  In 
$oiue  few  cases  I  have  found  the  feature  of  irregularily  or  no<iulation  en- 
Liri-ly  absent,  and  the  mucous  membrane  smootit,  having  lost  its  natural  du- 
plieutions  or  folds.  If  u  tinger  be  passed  into  the  bowel,  the  induration  will 
in?  found  to  be  uniformly  distributed  about  its  circumference.  These  are  the 
i-ases,  in  which  the  patient  posnesses  little  power  to  e.xpel  the  ffcces,  even 
long  before  the  calibre  of  the  tulw  i^  much  narrowed,  inquiring  injections  to 
wash  out  the  accumulations.  Tids  flisability  results  from  the  cancerous  in- 
tiltrxition  of  the  muscular  as  well  as  the  cellular  coats  of  the  bowel,  whereby 
ita  contractility  is  destroyed.  The  malignant  changes  begin  in  the  epithe- 
lium of  the  glands  of  Lieberkuhn,  etc. 

No  agt*  is  exempt  fitun  intestinal  cancer,  though  it  is  moiv  peculiarly  a 
disi'aKe  of  mature  life.  Obstruction  fnuii  malignant  disease  is  usually  the 
work  of  many  months,  in  some  i*are  cases  of  yeai*s.  A  carefiil  inquiry  into 
the  antecedent  hiHtur\'  of  the  patient  will  usually  disclose  the  p]*evious  ex- 
itMence.  for  a  long  lime,  of  dyspt<))tii'  wymptoms.  such  as  tiaiulence,  sour  eruo- 
t«ii4>ns.  oppression  atler  eating,  and  colicky  pains.  There  has  also  boon  a 
steady  thi>ugh  not  nipid  Iosh  of  Kesh  and  strength.  If  the  deposit  is  in  the 
neighborhood  of  the  pylorus,  or  in  f*ome  part  <d'  the  small  intestine,  there 
will  be  vt)mitiug  of  the  food.  When  the  disease  is  located  in  the  large  in- 
testine, there  will  be  pain  and  consiipaiion.  with  alteniiion  in  the  size  and 
form  of  the  fteces,  the  st(K)!s  being  sometimes  small  and  round,  and  at  other 
tinU'M  arurular  or  flat,  according  to  tho  shape  of  the  strietui-e ;  or  the  passages 
may  l»e  iVequent  and  snudl,  consisting  of  broken  fragments  of  feeuletit  mat- 
ter, whif;h  are  dislodj^ed  wilh  dilliculiy  and  often  oidy  ailer  several  ineffect- 
ual att<>mpiM.  In  some  instance?*  blood,  mingled  with  mucus  and  |)us.  or  a 
watery,  blo«jd-dtained  fluid,  having  a  highly  ol^ensive  odor,  is  discharged  from 
the  rectum.  The  pain  is  severe,  and  ot\en  of  a  lancinating  char*acter.  When 
the  cancerous  defK>sition  is  large,  it  may  be  discovered  through  the  abdominal 
paricte-s,  and  when  in  the  rectum,  by  an  exploration  with  the  finger. 
There  is  also  a  structural  alierntion  of  the  intestine  producing  obstruction 
lich  has  an  inflamnmtory  oriifin  entirely  free  from  malignancy,  and  which 
iDmos  very  much  the  appearance  of  an  anmdar  valve  similar  to  that  at  the 
pyloric  orifice  of  the  stomach,  and  gra<lually  contracts  until  onl}'  a  small 
orifice  is  left  between  the  upper  and  tho  lower  portion  of  the  bowel.     As 


ipper 


far  aA  my  own  observation  extends,  it  Ih  most  common  in  the  large  intes- 
tine; and  iu  ouo  case  which  was  under  my  care  it  followed  a  blow  over  the 
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Aonulnr  •trh-itim  of  ihf  oolun 
^rotn  H  yciiiiig  mail  wbudlail  frotn 
obfttroctiuu 


lefl  flide  of  the  abilomen.     Tho  ring  Beamed  to  have  been  fo 
noiTnal  crescentic  folds  on  the  interior  of  the  gut :  it  is  ivprejwnl«ii| 

Gastro-entertlis  const ituieH  a  not  infreqi 
of  intefltinal  ohHtruetion.  tho  BwolUn  utitT 
raucous  membrane  forminj^rtbe  obslttcie  to  ibl 
movemenlH.  This  condition  Ih  UMuaUvbrni^ 
by  flagrant  ori-ors  in  diet  or  by  vi<tl.r.i  mmB 
Many  cnnos  of  obstruction  from  u)l 
aro  complicated  by  paHtro-onteritifi  ui  'n^i.-i 
injudicious  use  of  purgative;*.  A  subaouU'iwrii 
is  fi'equently  aswociated  with  the  j^MnKnitm 
Cicafrici'S,  which  rowult  fr*»m  tho  hfalirf  uf 
final  ulrcrs  cause*!  by  chi\>nic  dy&eniery.  int 
catarrh,  tuberculosis,  or  syphiliH,  will  als"  p 
obatructionft  of  a  nerious  nature,  from  the  i« 
tondency  of  the  nt'W  material  to  eontnid. 
A  very  curittus  inBlance  of  oVjMruction  having  an  inflarmnatun  • 
saw  with  Or.  Fntncis  Hayno8,of  this  city.  The  patient  had  tbrm&tiy 
been  haniHKod  with  a  chronic  diarrha'a,  which  wan  finally  Kucit'edw 
Btinate  constipaiit^n  and  ^tercoraceou8  vomiting.  There  was  uo  ijr 
the  ftbd«nncii  remained  flat  and  without  any  marked  tondorneiw.  At 
was  there  much  disturbance  of  the  circulation  nor  wore  any  ut^tiv 
toras  present.  The  man  steadily  emaciated,  and  atter  three  w« 
the  commcricement  of  the  attack  died.  The  last  week  of  hi 
liquid  di8charges  from  the  bowels  took  place,  having  a  faint  odt 
matter. 

On  examining  the  body,  coils  of  intestines  were  found  adh4 
another  and  the,  entiro  canal  converted  into  a  rigid,  inflexible  tulisr 
flamiualory  intiltration  involved  all  the  coals  of  the  bowel,  and  ha<: 
organi/.cd  to  a  degree  which  eiitindy  desiroyed  the  function  of  \Min 
'S.  Ohstruction  from  (falt-stoiies. — Obstruction  ftx>m  biliary  calcidi 
ally  takes  place  in  the  small  intestine,  most  frequently  in  the  lowf 
the  ileum.  The  occlusion  is  most  common  in  females  and  in  subject 
mature  life,  hi  thuse  cases,  the  calculus,  being  of  considerable  m 
finds  irs  way  from  the  gall-bladder  inio  the  duodenum  by  ub.*eralion«j 
having  passed  to  some  point  in  the  small  intestine,  becomes  arroflU 
turn  prevents  (he  passage  of  other  and  smaller  concretions,  tiio'l  t^^i. 
becomes  pernmnent  and  the  sym)*iotns  of  obstruction  are  di- 
in  consultation  with  Dr.  Hickman,  of  this  city,  a  case  of  inu-'tniin 
tion  in  an  elderly  lady,  which  termiimted  fatally.  At  the  aato] 
was  discovered  impacted  in  the  jejunum  a  large  biliary  calculus,  w 
found  its  way  I'l-om  the  gall-bladder  into  thi^  intestine  by  ulcerati<n 
are  no  distinctive  signs  which  reveal  mclusion  from  the  impacM 
stones.  Sometimes,  but  with  no  icgidarity,  there  has  been  a^ 
jaundice,  cMmstipation.  biliary*  colic,  and  local  peritonitis.  The  ps 
severe  than  thiit  accompanying  ohsti-uclion  from  bands:  the  vo 
profuse,  especially  when  the  stones  are  lodged  high  in  the  inientin 
not  attended  with  much  distention  of  the  belly.  Should  a  cirot 
hardness  or  tumor  be  detected  through  the  abdominal  narieteii^l 
might  bo  reached  by  the  introduction  of  a  delicate  nee^ile  inio  tH 
That  occlusion  frfmi  biliary  calculi  is  not  common  will  ap[K'ar  fri>n 
titjtics  of  Leichtenstern.  who  in  an  analysis  of  eleven  hundred 
cases  of  intestinal  oh-iirnction  found  <fnly  forty-one  from  this  cat 

Obstruction  may  be  caused  by  concretions  of  different  foi 
of  magnesia,  termed  enteroliths.     These  accumulations  are  foui 
with  various  foreign  materials  of  a  vegetable  nature.    The  niAt 
ocea-iionally  met  with  in  the  intestines  of  those  living  largely  on 
meal  are  somewhat  of  the  same  nature,  being  compoaod  of  tlie 
grain  mingled  with  chalky  materials. 
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4.  Ot»tru/iion  from  morhid  changes  in  contiguous  organs. — A  fibroid  tumor 
il«vclo|H^d  from  the  posterior  wall  of  the  uteruti  may  comprv«8  the  rectum  bo 
Ml  t**  ptvvoni  the  piiMsaj^e  of  the  fn'OOH,  or  the  weight  of  such  a  gn>wth  may, 
hy  rptroverliniT  the  uterus.  pnKluce  a  like  etlect.  OvHriiin  cysts  have  in  some 
tn»tjincee<  cuuHed  tin  obstiiitiie  uhHtruetion  from  preHHUre. 

The  mi.*fti  common  causeH  of  iiiierttinal  obHtruetiou  are,  fii-st,  peritoneal 
bttmift  and  diverticula;  aud,  Mecond,  intUHsuHception.  ]n  135  ca^ne^  collected 
by  Mr.  Hintou,*  3(i  were  from  the  ticbt-iuimcd  uiid  24  from  the  laHt-namcd 
aiuse.  Of  Dr.  Briuton't*  600  caHos,|  31  per  cent,  were  prtnlucwi  by  bands, 
43  per  cent,  bv  intu^suHceptiou.  17  by  stricture.  ui»d  8  by  twlHts.  Of  75 
cases  terminating  fatally  at  fniy's  lIoHpit4iL  l)r.  FaggeJ  Miy**  that  17  were 
fn.)m  incarceration  by  adventitioufr  bands.  That  intestinal  obstruction  fui-ms 
a  considenible  propdriion  of  the  irenenil  mortality  (»f  a  comniunily  in  nhown 
by  the  12,(M)0  autopsies  an:ilyKed  by  Dr.  Bnnton,  in  which  one  death  in  2b0 
catMitft  was  from  thih  cause.  In  this  estioiutu  death  tVom  Htrungulutvd  hernia 
wa*i  not  excluded. 

DiFFKRENTiAL  DiAONogi8. — While  the  ftigns  of  intestinal  obstruction  ft-om 
the  various  causen  have  lioen  enumernted.  it  in  nevertheleHs  true  that  ihoy 
mre  so  alike  in  all  an  to  render  a  diagnonis  one  of  great  uncertainly.  In 
attempting  to  reach  the  true  origin  of  a  given  case,  the  lirst  inquiry  should 
he  in  regard  to  the  invasion  of  the  disetise.  Has  it  been  sudden  or  slow  in 
it*  devel<.'pn»enl  ?  If  nud<len.  three  causes  will  naturally  present  tbeniselvca, 
— otrangnhition.  intussusception,  and  peritonitis,  if  the  onnet  be  sudden, 
the  tmin  intense  and  hx-alized  about  the  umbilicus;  if  no  hernial  tumor  can 
be  dittcoveivd.  or  if  a  hernia  have  shortly  before  been  reduced  ;  if  there  be 
porKistent  stercoraceoua  vomiting  and  moderate  al>dominal  distention,  with 
nmrked  pr»>stration,  the  patient  U^ing  over  twenty  years  of  age.  theiv  is 
rawon  to  conclude  tnat  the  oltstruction  is  due  to  stningulation  fnim  a 
,  a  loop,  adhesions,  or  a  diverticulum.  The  restriction  of  the  ]»ain  to 
the  lefl  iliac  ri'gion,  in  a  nnilc  patient,  accompanied  with  great  nu'teorism, 
togiether  with  tlie  jireseiice  of  the  syntptoms  which  have  just  been  detailed, 
indicates  a  volvulus  or  twist  in  the  sigmoid  tlexure  of  the  colon.  IjOSs  of 
symmetry  iii  the  two  sides  of  ihe  abdomen,  if  pn'sent.  one  side  being  flat 
and  the  other  distended,  as  alleged  by  Mr.  Krichsen.  will  also  denote  this 
condition  of  the  inte!*line.  In  three  instances  1  have  seen  obstruction  follow 
iho  sudden  restoi-alion  of  an  old  hernia. 

[f  the  patient  be  a  child,  the  attack  sudden,  the  pain  severe  and  intermit- 
tent;  if  there  he  a  frequent  desire  to  stool,  with  tenesmus  and  vomiting, 
followed  by  a  diwharge  of  bbwd  and  mucus,  such  as  occurs  in  dysenteric 
attacks;  and  if.  in  addition,  the  abdomen  do  nut  become  increasingly  tym- 
fkaniiic,  with  subsidence  rather  than  increase  of  pain,  and  with  {K-rliaps  the 
pn*senco  of  an  elongated  tumor  in  the  abdotnen  and  |>ossihly  another  in  the 
rH'tum,  the  inference  is  that  the  case  is  one  of  invagination. 

If  a  patient,  previously  enjoying  good  health,  atK-r  a  full  meal  of  indigeiit- 
ible  f(M>d,  be  seized  with  Hatulence,  and  i>ain  in  tlie  abdomen,  with  great  ten- 
derness and  distention  i»f  its  walls;  if  tlie  bowels  be  ubsfinaiely  consripated, 
without  vomiting,  and  the  pulse  fivquenl,  Iianl.  and  contrarted ;  if  the  limbs 
be  drawn  up  towards  the  btHtv,  the  patiertt  remaining  rigidly  upon  the  back, 
with  a  hagirard  and  pitiched  countenance,  the  obstniction  is  in  all  probability 
due  to  peritonitis  or  catarrhal  enteritis. 

In  slow  or  chronic  obstruction,  the  disease  is  commonly  located  in  the  largo 
intestine.  The  lower  its  seat  in  the  ls>wel,  the  less  will  be  the  tendency  to 
vomiting.  The  higher  its  location,  accortling  to  some  writers,  the  more  will 
the  Mrin»*  l>e  diminished  in  quantity.  This,  however,  does  not  coincide  with 
njy  own  ijbservations.  A  portion  of  the  large  intestine  can  be  examined  by 
the  eye  or  explored  by  the  tingers,  enabling  the  surgeon  to  detect  any  morbid 
(frow'ths  which  may  exist  within  certain  limits.     This  exploration  has  been 

*  AiMM.  M«l.  Joar,  I8&3.  f  l^^t.  Med.  Jour.^  Ju.  1876.  p.  431. 

X  Quy*»  Uofpital  fUpuru,  18«8. 
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extended  even  up  to  the  middle  colon  by  carrying  the  bnn'l  uMimi 
into  tbo  bowel,  as  practised  by  Siition.     A  sur^oon  5ibiiu!'i 
ivttHoiJ!*  for  resorting  to  sueb  a  juvit'cdure.     It  is  iierliu[t 
little  imlionco,  to  pass  the  roetal  tube  as  high  a-t  tbo  iniUBVc'n 
vidod  no  obstruction  oxiats  beluw  that  portion  of  the  bowel;  I' i 
]ilish  Ibirtit  is  nocessury  that  tiiere  bo  no  ivdunduncc  ot'  llic  ■^ijtrmiii'i 
and   that   the  lube  be  i.|uite   flexiblo.      I  beliovo  that  in  a  iMJoriiy 
siant'eH  in  wlxieh  it  is   thuu^ht    Ihut   the   li-anHVorMj  eoloo  it)  rwel 
physician  is  deceived  by  the   tube's   doubliujLj  on  it^eLT.     It  ij  pn 
Htate  that  there  may  be  serious  obstruction  without  u  compl«l<*  hlni 
the  bowel. 

If  \\\  such  a  case  the  patient  be  a  nervoun  woman,  an  atfed  mu.  ff I 
young  child,  and  there  be  a  history  of  constipatiou,  a  constant  I-'  '  " 
lieve  I  he  bowels  without  bein^  able  to  pass  anything  more  than 
discolored  by  particles  u\'  feculent  matter  even  thou>;h  a  oathartK  lus 
adiuiuistered.  and  if   there  be  a  hcuse  of  fulness  and  local  di*in.** ' 
rectum,  the  fjeneral  health   not   being  impaiiVMl.  the  ca^e  is  |nv»y'ly 
fjeeal  impaction,  ami  ibu  use  of  the  tinker  will  verify  or  dispr've  ibis 
Hion.     It  is  not  uncommon  to  meet  with  such  rectal  colieci: 
fever  and  other  exhaustiriij  dineaseH.  wheiv,  iVom  a  feoble  p- 
debility  of  the  muscular  ajiparatus  at  the  lower  end  of  the  bowtl.  lUr* 
Bufficient  power  to  dislodge  the  accumulations.      I  have  seen  mwli 
result  froui  the  practitioner's  failure  to  appreciate  the  true  coiidiw 
patient  with  these  symptoms.  _l_j1 

When  the  impaction  is  hiijhor  up.  that  is.  above  the  rectiim.  tlwHa*™**] 
mass  of  fieces  nmy  be  di.scovereii  by  the  fingers  through  the  abdi>mifl*^**i 
provided  the  ])ei*son  be  not  too  obese. 

Whoii  a  person  seized  with  obstruction  has  f>r  a  lonjj  time  ^afftw 
dyspeptic  nymptoms.  with  torpid  bowels;  when  there  have  been  »lt«rti^T 
of  constipation  and  diurrhiea.  with  an  occasional  disehurffe  of  bl->nli 
tlieri!  has  been  a  steady  loss  *.>{'  flesh  an<l  strength,  with  a  cachcvlic  i 
upoti  the  t'ace ;  ami  when,  as  not  unfretpiently  occurs,  a  sterconici'ida 
o])ens  into  ihu  Idadiler  or  the  vagina,  or  upon  the  surface  of  the 
the  existence  of  cancer   may  be  attirmed  with   great  certainty. 
those  malignant  depnsitioiis  the  tumor  or  induration  can  l»e  f«ll  th*^ 
the  parietes  of  tbe  body. 

Stricture  of  the  bowel,  when  beyond  the  reach  of  the  finger.  m»y  b^ 
jectured  from  tbo  resistance  offered  to  injections,  or  when  the  lilte/* 
immediately  an«l  foivibly  i-ejected  fitim  the  bowel. 

When  the  tibstrutaion  arises  from  tumors,  the  existence  of  the  lattvl* 
generally  be  discovered  by  an  examination  through  the  abdomiuai  vr*! 
tbri>u^li  tlirwe  of  the  vagina  or  i*ectum. 

Mucb  may  be  learned  as  to  the  locality  of  the  obstructing  cause,  whf 
located  in  the  small  or  in  the  large  intestine,  by  eonaidering  the  strudt 
and  (lie  fiinclioiml  differences  of  the  two.  Tbe  smalt  intestine  is  the 
highly  i)rgani/.ed.  Its  blood-supply  is  greater,  the  relations  of  it#  iiiin< 
the  ganglia  are  more  numerous  and  intimate,  its  function  i^  mnrv  vi 
and  its  serous  surface  is  more  extensive,  than  those  of  the  large  inlH 
It  is  reasr)nable.  thei-efore,  to  expect  that  when  the  obstrut-iion  iuvulvi* 
portion  of  the  alimentary  tube  the  symptoms  will  be  mon*  acute,  the  vu 
ing  more  constant,  and  the  shock  incident  to  tJie  attack  more  pnuM'in* 
It  is  thought  that  tbe  higher  the  obstruction  is  seated  in  the  snudt  iiitntfl 
the  oiirlier  and  the  more  persistent  will  be  the  vomiting.  As  to  ihe  vlrOi 
of  acuteness  of  s^-mploms,  an  exception  mu^t  be  made  in  regard  l»  ^ol«i 
An  im]>ortant  fact  connected  with  duodenal  and  jejunal  oeclusiuD  i> 
absence  of  feculent  matter  in  the  vomited  nrnterials. 

Treatment. — The  treatment  of  intestinal  obstruction  will  be  eowM 
under  two  heads, — tirst,  the  tfttrnipeuUc.  and,  second,  the  opfrnlixw. 

Therapeutic   Treatment, — The  most  rigid  analysia  should  be  iastitutai 
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order  to  ascertain  as  nearly  as  poBsiblo  the  cause  of  the  obstruction.  All  iho 
hcrniul  rcgionn  should  l»c  carefully  cxaniinLnl.  iu  noarcli  of  a  ruptuiv.  J  liave 
(t<»c.n  ft  nurnlver  of  fatal  case^  of  oKst ruction  in  whioli  thiti  fau>ie  lunl.  uuforru- 
natcly.  iKvt)  ovv.'rlo<iko<l.  Much  tvil  is  oftou  done  by  iho  in-ational  imiciicc 
of  indiscriminately  adminisitorin^  active  cathartics.  It  is  in  this  way  that 
a  fatal  jteritonitifl  is  often  oui^rafted  upon  the  iutestiiial  block.  Uoinedic^ 
of  thi!»  clu8i}  have  no  application  in  iiitui^tinal  obdLructiou  except  when  it 
(iepend^i  npt>n  f»cnl  accumulatii»nN. 

When  tuei*o  is  reason  to  believe  that  the  case  is  one  of  impaction  of  the 
kt  cul-<le-{iac  of  the  rectum,  the  tinker  should  be  well  oiled,  iittro<hiccd  into 
te  bowel,  and  the  priucipal  feculent  niassos  bi^oken  up  and  removed.  This 
method  is  to  be  pn^-ferred  before  any  of  the  instruments  recommended  for  this 
purptjse.  After  th»«  collection  is  in  a  ^mtd  measure  dishMlj^cd,  the  remainder 
C3in  ).>e  washed  out  by  lar^t*  euemata  of  sweet  oil  and  flaxseed  mucilage,  or 
by  Boap-and-waler.  I  have  never  derived  much  bencHl  from  the  solvent 
power  of  ox-i(ull,  so  utllL'ti  recommended  us  an  injection  in  thene  cases  of  im- 
paction. When  the  accumulution  is  tit  tlic  upper  part  of  the  colon,  iind  the 
masH  can  b*'  felt  ihrou^Ljjh  the  wulls  of  the  abdomen,  it  may  be  first  broken 
down  by  pressuiv  bctore  exciting  the  peristalsis  of  the  bowel  fur  its  removal 
I  succeeded  in  ihia  way  iu  Htartin<;  an  obstinate  fffical  ohstmction  which  had 
njftisted  the  ordinary  measures  em]>loyed  for  its  <Jislodgement.  Alter  hreak- 
insj  the  (u*cal  nmss,  the  action  of  the  inlesline  should  be  solicited  by  lar^o 
injections  of  tia xsi*ed-tea.  turpentine,  and  oil.  To  obtain  the  full  benefit  of  an 
enema,  it  shtmld  be  thix>wn  into  the  bowel  very  slowly  with  a  Davidson 
**yrinjire  (Kig.  384),  ho  as  not  to  provoke  a  premature  expulsion.  The  bowol 
must  l>o  coaxed. 

The  most  potent  of  all  remedial  agents  in  the  treatment  of  obstruction 
causetl  by  bands  or  intussusception,  and  at  all  amenable  to  drni^.  are  opium 
And  belladouiia.  The  combination  of  these  two  drui^*,  when  judiciously  ad- 
minii^lered,  secures  both  relief  from  pain  and  relaxation  of  spasm.  The  doso 
must  \h>  graduated  according  to  the  severity  of  the  suffering,  and  need  not 
bo  given  beyond  what  is  necessary  to  relieve  pain.  When  the  latter  ib  in- 
tense, one  or  two  gi*ains  of  opium  or  the  equivalent  <tf  morphine  should  be 
adniiniHiered  to  an  adult  at  once,  n^pcatini^  the  same,  if  required,  in  an  hour, 
after  which  a  cpiarter  or.  at  most,  half  a  jjjrain  ctmibincd  with  one-tenth  of 
&  grain  of  bellatlonna,  and  given  once  every  two  or  thive  hours,  will  be  suffi- 
cient to  maintain  whatever  advantage  has  heeu  ^iued.  Xol  only  is  the 
deranged  peristalsis  corrected  by  this  treatment,  but  vomiting,  if  present, 
ifl  moderated  and  otten  arrested.  It  prepares  the  way  also  for  the  use  of 
enemata  ;  for  iujectiouH  are  of  little  value  until  the  disorderetl  peristaltic 
movements  of  the  bowel  have  been  overcome.  In  chronic  cases  of  occlu- 
sion, or  in  acute  cases  when  the  urgent  symptoms  have  disappeared  for  some 
time,  it  may  become  necessary,  in  order  to  move  the  contents  of  the  bowel,  to 
Tvf*ftn  to  some  very  gentle  aj>©rient,  which,  however,  should  never  bo  given 
alone,  but  always  associated  with  opium  or  belladonna,  or  with  both.  The 
two  members  of  this  cla^s  which  pi*ove  most  efficacious  and  cause  the  least 
irritation  are  calomel  and  rhubarb.  The  combination  which  has  been  most 
racceseful  iu  my  own  hands  is  the  following: 

6i   HydrniTjyri  Clilondi  Mitij».  gr.  vi ; 

Ext.  Bcliadonnir,  gr.  iii ; 

Pulv.  Rhei,  gr  iii  ; 

Pulv,  Opii,  gr.  ii. 
M.— Fl.  pli.  no.  xxiv. 


One  pill  roay  bo  given  every  two  or  three  hours,  and.  if  much  intj^stinal 
distention  exists,  one-eighth  to  one-quartor  of  a  grain  of  nux  vomica  may  bo 
added  to  the  pill, 

Enemata  should  bo  administered  once  in  six  or  oight  boixrd.      Many  cases 
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of  obi^lruction  from  otitorilis  and  even  bands  will,  under  thia  plan  of  treat- 
moDt,  be  brought  to  a  isueceHHi'ul  termiuatioD. 

Tbo  bydrostulic  plati  ot'administoriiig  injections  la  to  be  preferred  in  those 
eaHes.  It  consists  in  pourini^  tbo  fluid  to  be  introduced  into  the  b<jwei  into  a 
rubber  bag  havint^  a  long,  flexible  tube  with  a  no^tzlo  at  itM  end  (Kig.  385). 
The  pressure  can  be  regulated  with  great  gentloness  and  uniformity  by  raising 
the  bag  lo  any  requii^ed  height.    By  injecting  a  Large  quantity  of  wanu  water 

Fio.  886. 


Fio.  384. 


Ihirlilthiti  ayrttiKr. 


llydmatJitlc  lr\Jc^U(in  *ppMitttM. 


containing  a  little  salt,  flaxBeed-tea,  or  olive  oil,  we  may  hope  to  overcome  and 
fluccoBsfully  relieve  ftecal  obstructions,  whether  depending  ii|>on  inertia  of 
the  bowel  or  upon  an  incomplete  stricture.  As  a  medium  for  conveying  an 
injection  into  the  bowel,  a  long  gum  rectal  tube  may  be  introduced,  carrying 
it  as  high  up  as  possiltle.  and  throwing  the  fluid  through  its  CAvity.  Wlien  a 
stricture  exists  within  reach  of  the  finger,  the  latter  should  be  used  to  pilot 
the  tube  thmugh,  taking  care  not  to  perforate  the  bowel,  the  structure  of 
which  irt  often  ivndi*red  weak  by  disease. 

Whatever  the  injection  may  be,  it  is  import^inl  that  as  large  a  quantity 
siiould  be  employed  an  the  iiitestine  will  tolerate  without  creating  too  great 
distn^Rs.  I  believe  injury  is  often  done  by  t(M»  large  injections.  The  value 
of  large  enenuita  consists  in  the  expansion  which  tliey  cause  of  the  walls  of 
the  gut,  and  the  posniblo  consoqnent  unwinding  of  a  twist  or  the  reduction 
of  an  invagination. 

fnjf.ct torts  of  tiir  have  also  been  recommended.  Mr.  Ench.son  Itelieved  that 
he  succeeded  in  curing  two  cases  of  intUHsusception  by  this  pliin.  I  doubt 
ven*  much  its  usefulness,  and  believe  it  to  be  interior  to  the  plan  of  liquid 
enemata.  The  insufflation  can  be  accomplished  by  jmssing  a  ivctal  tube 
through  a  gum  ball  and  inserting  into  the  end  of  the  tube  the  noKzle  of  a 
Davidsons  Hyringe.  The  gum  ball,  when  pressed  tirmly  against  the  unuSf 
will  prevent  the  escape  of  the  air  during  the  time  it  is  K^ing  forced  In  by 
the  syringe.  An  apparatus  especially  designed  for  the  purpose  has  bei-n 
devised  by  Mr.  T>und,  of  .Manchester.  Ziemsm^n  attachen  much  importance 
to  injections  of  carbonic  acid  gan  as  a  means  of  distending  the  cnlnn.  The 
manner  of  geneniting  the  gas  consists  in  introducing,  sejmrjitely,  solutions 
of  bicarbonate*  nf  soda  and  of  tartaric  n<id  into  the  bowel  through  a  lontr 
rectal  tube,  following  these  in  a  few  minutes  with  a  quantity  of  water,  ami 
preventing  the  escape  of  gas  bv  pres.sing  the  nates  close  togetl»er. 

Ktn'oding,  or  imts.-infjc,  somewhat  popular  with  French  physicians  as  a  mean;? 
of  overcoming  obstruction,  ifl  anotner  remedy.     Except  in  coses  of  occlusion 
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from  faecal  accumulatioDs,  1  would  not  recummend  itA  uae,  believing  that 
force  of  this  kind  is  calculated  to  iocreaBe  rather  thun  to  Icsflcn  the  local 
trr>uble. 

Metallir  mercury  is  an  old  remedy,  and  may  be  ^ivori  with  advantage  in 
c«0«s  where  it  it*  believed  that  a  ftecal  ma.ss  requiivs  only  to  be  started  in 
order  thai  it  shall  patis  the  »eat  oi'  «»bHtruction.  ItH  action  ia  mechanical. 
The  metal  when  taken  divides  into  a  multitude  of  small  pellets,  which  work 
their  way  thmugh  the  different  part>*  of  the  block,  and  especially  between 
the  latter  and  the  wall  of  the  intestine.  It  may  be  ^ven,  in  divided  doses, 
to  the  extent  of  a  pound. 

Eleiihctfy  (faratiic  curreut). — Thi»  agents  applicable  to  so  many  disordere 
of  the  human  body,  ban  its  advocalefl  as  a  inerapeutic  measure  in  intes- 
tinal obsirtjcticu),  and  by  exciting  puristalsis  may  be  prnductive  of  benefit 
when  the  obstruction  is  frocul.  The  elcctrtides  should  be  applied  at  ditTui-ent 
jes, — namely,  the  negative  one  on  the  abdomen,  the  other  in  the  anus  ;  and, 

tin,  one  pole  (negative)  on  the  spine,  the  other  over  tlie  abdomen.  Truch- 
lenberg  and  Obelensky  advm-ate  washing  out  the  stomach  with  water  as  a 
valuable  procedure  in  ea»*es  of  obstruction. 

When  the  tympany  is  \v\'\  givat,  relief  will  be  experienced  by  tnp])ing  the 
intestine  with  a  tine  bistoury'  needle.  In  instances  in  which  I  have  had  oc- 
casion to  resort  to  puncture,  the  comfort,  though  not  of  long  duration,  was 
very  marked  for  a  time.  The  instrument  which  I  employed  for  the  puq^oso 
wa8  the  ordinary  h><^odermic  needle,  which  should  be  made  aseptic  before 
_«Bing.     Farmers  ollen  practise  this  operation  on  their  cattle  when  the  in- 

tinea  become  inordinately  distended  with  gas  from  eating  too  freely  of 
gr&eD  clover. 

However  obstinate  a  case  may  be,  the  surgeon  should  not  relax  his  efforts 
to  obtain  relief,  in  a  case  of  intestinal  obstruction  fnmi  intlamnmtorj-  stric- 
ture, which  I  atlendtMl  with  Dr.  Motlat,  of  this  city,  (he  ditlicully  was  not 
overcome  until  atlter  the  lapse  of  lorly-eight  days.  The  patient  died  some 
lime  alYorwardw  fn)m  what  neeiju'd  ti>  be  marasmus.  The  large  intestine  was 
trtund  Mitticiently  diluted  to  hold  three  gallons  of  water,  (he  stricture  being 
lit  the  sigmoid  flexure  of  tht-  colon.  In  a  second  case,  the  patiei»t  was  per- 
manently relieved  alter  a  peri«xi  of  thirty-fivo  days  from  the  commencement 
of  her  attack. 

As  already  stated,  a  spontaneous  cure  of  intussusception  has  frequently 
occurred  by  the  invagiruited  portion  sloughing  away  and  being  discliarged 
from  the  rectum.  In  one  case,  eighteen  inches  of  intestine  were  discharged 
through  the  anus  ;*  in  another  case,  recorded  byBu»he,f  (ifloen  inches  of  the 
ileum  were  passed.  Van  Buren  rep«irt»  one  case  in  which  tive  ^*dei  of  the 
bowel  were  dischargcfl.  followed  by  recovery ;  and  a  similar  instance  is  given 
by  F'caslee.  Professor  (IrossJ  also  sfH'aks  of  having  had  presented  to  him, 
by  the  late  Professor  Dawson,  a  portion  of  the  colon  twenty-nine  inches  in 
Irngth  which  had  been  ]>assed  by  a  child  six  years  old.  Dr.  Milncr.  of  Chester, 
Pennsylvania,  gave  nic  the  particulars  of  a  case  in  his  own  pnictice  in  which 
several  inches  of  the  intcHtme  sloughed  and  were  discharged,  the  patient,  a 
child.  recHjvering  perfectly. 

In  2(»  cases  recftnied  by  Mr.  Hinton,  II  terminated  in  sloughing,  with  9 
recoveries;  in  5i»  cases  collected  by  Haven,  morlification  occurred  12  times, 
with  10  recoveries;  in  50  cases  collected  by  I)r.  J.  L.  Smith,  of  New  York, 
7  recovered  ;  I>ucbanssc?y  has  gathered  fnun  various  sources  135  cases,  with 
29  recovcHcs:  making  an  aggregate  of  3(>4  ca.'^eft,  with  55  recoveries,  Lcich- 
tonstem  has  greatly  murntented  this  number,  having  colle<-ted  and  analyzed 
557  cases,  of  which  number  149  terminated  in  sloughing,  88  of  which  recov- 
crt^d  and  fil  diod.  Of  the  remaining  408.  in  which  sloughing  did  not  follow, 
345  died  and  (j3  recovered, 

Food. — Not  the  least  important  matter  connected  with  obstruction  is  the 

*  DanoftD'a  CntnmenUriei,  rol.  iz.  p.  278.  f  Medical  «ad  Phjuioftl  Journal,  182S. 

t  Urvas,  Sargsrj,  rol.  it  p.  07&. 
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best  plun  for  Hiip|>orting  the  patient's  strength.     When  vomilinitl 
it  in  not  only  useless  to  iidiiiiuiHter  nounslmient  by  the  mouth. bat 
injiu'iouH.     Poptoniztni  rnilU  should  bo  thn^wii  into  the  riMrtnm  ;it  inifrnf 
from  four  to  six  lioiirt*,  unles:*  it  creates  puin,  in  which  eni*v'  i" 
doned.     The  thirnt,  which  i»  otteu  urgent,  can  be  ap|>ouseil  !■; 
patieni  smalljiiecefl  of  ice  in  the  mouth. 

Operative  Treatment. — The  dangers  attendinjf  the  exfM»8«reof  Uict^ 
inal  contentH  have  been  ho  greatly  dimiiuHhed  by  antiseptic pijiti»<>l'pRJO 
that  the  surgery  for  in»entinal  obHtruetion  hay  undergetie.  vrry  |ipii|w 
radical  change.  Formerly  laparotomy  in  these  canes  was  ihc  lactrrsjrt 
coii^oqueiitly.  a  forlorn  liojie.  Now  it  is  the  duty  of  the  (*nrL^'iiii  to  jmi 
more  aggressive  courwe,  and,  after  having  allowed  a  reasontMc  liint  if 
ein])loyment  of  the  ordiuury  thera])eutieal  UH'asui*es,  to  iinHHH'd  Mllktt 
ihov  delay  to  open  the  uhdonieii  ami  to  remove  the  cause  of  ubtftnull 
operative  meaim  when  JWinible. 

When  the  case  is  one  of  intuHKuseeption,  there  is  a  diffeirncciif  « 
among  surgeons  as  to  the  projiriety  of  operation,  especially  of  .-ariyopp 
Those  who  advocate  (ielay  justify  their  course  on  the  ground  iliat  ni 
sideruhle  percentnge  of  cases  (I'orty-one  uv  forty-two  per  vv\\\.)  ^Kt* 
occurs  and  the  patient  i*ecovei*s;  Imt  it  must  be  home  in  mindibsuli 
show  that  al»out  forty  per  cent,  of  the  patients  in  whom  ibis  tenn 
o<'eui*s  perish  subrtcqueutly,  sooner  or  Inter,  tVom  the  structural  iliw 
iell  in  the  bowel  as  a  result  of  this  manner  of  elimiijation.  and  ihwm 
increases  with  age.  Again,  over  one-half  of  all  cases  of  iutussuitc«p' 
met  with  in  children  under  eight  or  ten  years  of  age.  during  wbid 
the  percentage  of  terrainatitui  by  sloughing  is  exceedingly  low,  avenif 
more  than  four  per  cent.  The  general  mortality  in  intus&u*reptioi 
somewhere  between  sixty  and  .seventy  per  cent.,  while  that  followin 
tion  docs  not  exceed  titly-eight  [K-r  cent.  Many  of  these  lapanMtmi 
for  intussusception  were  performed  late,  and  necessarily  under  circiii 
very  unl'avorable  for  recovery.  1  ant  etnmgly,  theixdbre.  in  favnr 
rotom^'  in  cases  of  intussusception  after  the  usual  measures  havf 
obtain  relief;  but,  in  view  of  the  fact  that  eighty  per  cent,  die  witl 
or  eight  days,  the  operation  shotdd  be  nnide  early.  If  so  done  andc^ 
under  the  nio<lc-rn  mrlhods  of  abdominal  surgeiy,  I  shall  t»e  grail 
pointed  if  the  niortulity  in  this  disease  be  not  greatly  reduced.  ^ 

When  the  invaginaied  portion  of  the  bowel  has  been  reaehfli 
necessary  to  draw  upon  both  the  upper  and  lower  portions  of  the 
ateil  mass.  Some  advise  dm  wing  the  sheath  of  the  invagination^ 
If  the  upper  part  alone  bo  pulled  upon,  the  bowel  will  become 
elongation,  so  as  to  constrict  more  tightly  the  included  portion, 
often  found  impr)ssildo  to  disengage  the  partH,  and  their  re**ectioii 
artificial  anus,  will  become  necessary.  Professor  Barker,  »urg«« 
University  College  Kospitiil,  London,  has  analyzed  73  cases  of  intoM 
of  the  eascum,  ascending  <'oion  and  Iransverso  colon.  Lajwirotomy 
in  34  cases,  23  being  childtvn,  with  5  recoveries  and  18  deaths,  and 
adults,  with  7  recoveries  and  4  deaths;  in  5  oases  irreducible  a 
rotomy,  4  being  children  and  1  adult,  all  died  ;  in  14  cas>oh,  7  beini 
and  7  adults,  the  intussusception  was  resected,  with  1  recovery,  an 
10  ca-see  in  whirh  an  artificial  anus  wa.s  attempted, — t  children  and 
— all  died  ;  and  in  ID  cases  of  artificial  anus  without  laparotomy. — t 
and  7  adults, — all  died. 

Rockwell,  in  his  table  of  laparotomy  for  acute  intestinal  obsi 
U  cai*es  of  ifUussusception.  with  i>  recoveries  and  5  deaths. 

If  the  obstruction  depend  upon  narrowing  of  the  intestinal 
cinoma,  and  the  growth  occupies  the  rectum  or  the  descending 
colon,  a  resort  to  operative  nieasuren  may  Lie  required^  with  a  view 
Itshing  an  artificial  anus ;  and  when  there  is  a  complete  Idockade  I>| 
uant  disease  favorably  situated 
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Aiid  innbility  to  retain  food,  colotoray  or  entcrectomy,  preferably  the  former, 
shriulii  bt-  JoiH*  wkhdut  delay.  The  relief  from  horrid  sutfering,  even  if 
life  is  only  prolonged  for  a  few  monthrt  by  the  operation,  will  amply  com- 
prn-<ute  the  patient  for  Miibnntlinfjf  to  the  inconvenience  of  «n  artiticial  anus. 
Weir  has  eolleeled  40  eaneK  of  fiilerecloiny  performed  for  cureiuoniu.  and  in 
all.  with  the  exeeplion  of  one  case,  the  dinease  was  located  \\\  ihe  lar^fer  intes- 
liue.  In  5  of  these  ea^o.^  the  operation  was  done  when  the  patients  were 
greatly  exhimsled,  the  obstnieti*ni  bein^  acute,  and  all  died  ;  in  1  the  oper- 
ation was  ubnndohtMl.  and  in  1  the  result  is  not  given.  Of  the  remaining  33^ 
17  die<l,  or  51.5  ju^r rent.  When  it  is  ascertained  that  tifty  percent,  die  of  the 
operation,  and  llnit  nn-urivnce  of  the  disease  takes  place  in  at  least  ninety- 
five  {>6r  (;ent.  of  tliosc  who  survive,  it  is  not  difticull  to  pninounce  as  to  the 
value  of  onleri'ctomy  for  eaneer.  When  it  is  doeme<l  proper  to  practJao 
rni4>rectoniy.  it  will  be  better  to  establish  an  artificial  anus  than  to  suture 
and  ivttrrn  the  intestine  into  the  abdomen. 

Mr.  Maunder,  in  a  ease  (not  carcinoma)  where  the  cause  of  the  difficulty 
was  higher  than  the  colon,  cut  directly  down  upon  a  distended  coil  of  intes- 
tine, pnueturing  the  tube  in  onier  to  allow  the  miprisone<l  air  to  escape,  and 
thru  drew  the  intestine  through  the  incision  '\n  the  jmrietes,  and.  afler  en- 
larging tlie  opening  in  its  walls,  stitched  it  to  the  external  wound,  thus  fonn- 
ing  suceesHlnlly  an  artiticial  anus.*  Mr.  Mei'arthyt  by  the  same  method 
«ueeee<le*l  in  saving  the  life  of  a  patient  suH'ering  from  obstruction  located  in 
ihc  ^niall  intestine.  In  neither  of  these  eases  was  the  nulinlion  of  the  in- 
4ividual  f^eriously  inipairt^^d  by  the  artificial  anus,  although  it  was  situated  so 
b  in  the  alimenlaiy  canal. 

fesftor  Ashhursi  has  tabulated  and  analysed  fVom  his  own  collection  of 
cnoe**  and  those  of  Schnunm  34*J  eases  of  la|»arotomy  performed  for  all  vari- 
•tiw  of  intestinal  obstruction,  with  a  mortality  of  6{».3  f»er  cent.  Sixty-tive 
of  thoMe  operations  were  done  tor  intusstiseeption.  with  Iti  recoveries  and  49 
deaths,  or  a  mortality  of  75.4  per  cent.;  ^*J  for  volvulus,  with  S  eua's,  20 
rifaihs.  and  I  undrlvrmined,  a  uiortalily  of  71.4  per  cent.;  21  for  internal 
strangulation  aflor  redueiioii  of  hernia,  with  *i  iXH'overies  and  15  deaths,  a 
deaih-mle  of  71.4  per  cent. ;  23  for  itn]iacted  foreign  matters  and  lieces,  with 
9  recoveries.  13  dealhs.  and  I  undelei'mined.  a  mortality  of  5i*.l  ]>er  cent.; 
37  for  inunirs,  strieluiv.  and  ulcers,  with  10  it?eoveries.  25  deaths,  and  2  un- 
detorniifie<l.  a  mortality  of  71.4  per  cent.;  ll!t  for  bands,  adhesions,  diver- 
ticula, etc..  with  38  cures.  80  death-^.  and  I  undetermined,  a  deaih-i-ale  of 
67.8  ])er  cent.;  26  for  different  tonus  of  hernia  and  ileus,  with  8  eurt?s,  17 
deaths,  and  I  undetermined,  a  death-ralo  oi'  tiS.O  per  cent. :  7  for  other  forms 
of  oljslruetion.  with  3  cures  and  4  deaths,  a  death-rate  of  57.1  per  cent. ;  19 
for  causes  not  ascertained,  with  6  cures.  12  deaths,  and  1  undetermined,  a 
morlality  of  <J0.7  per  cent. 

I  am  of  opinion,  however,  that  de*lucfion»  based  on  data  eolleeled  prt'vious 
Xb  the  antiseptic  jM'rioil  are  of  no  value  at  present  in  operative  surgery,  and 
that  to  arrive  at  just  conebisit>ns  on  the  value  ol'  operations  in  any  disease 
the  work  of  the  surgical  stalistician  nuist  begin  anew.  An  examination  i\i 
tables  i»n  the  subject  of  lupai-otomy  for  intestinal  olislnietion.  constructed 
ft^»ni  cases  iK'curring  within  the  la.st  decade,  in  many  of  which  the  <>j»eratifm 
has  been  (bme  under  antiseptic  precautions,  will  render  evident  the  justice 
of  the  above  statement. 

Rockwells  collection,  embracing  eas^^s  of  laparot(miy  done  fur  intestinal 
obj«truetion  l>elwoen  the  years  1877  and  ISSS,  reconls  69  cases,  of  which  37 
recovered  and  32  died.— a  gain  over  the  older  operations. 

In  lOU  ea?*es  of  laparotomy  published,  with  a  single  exception,  within  the 
Ijwi  decade,  and  collected  for  me  by  Mr.  Mitchell,  a  student  of  the  University 
of  Pennsylvania,  the  result  was  as  shown  in  the  following  table.  The 
growing  success  of  the  operation  is  undoubtedly  due  to  antiseptic  methods 
of  treatment. 


•  Britiah  Medioftl  Joariul.  A|iril  1, 1870. 
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Analysis  0/  100  Cases  of  Laparotomy  for  Intestinal  ObstrMdion, 


IHmhb. 


Banda - 

IntOKUfeceptloD 

TwisU 

Tumor* 

Adhulons 

toteatiiin)  (!ODcrctioD» ••• 

locHruaration  by  luopa  or  rents ». 

Stricture 

Appciiilix  rermiformie  BtnngnlatiOD.. 

Diruriioula 

Impnoled  gull-stone 

AbacMB. •  •••■ 

UDdetermined 


Cteoe. 


100 


BeooTtrioe. 


4a 


Deelhe. 


General  principles  to  be  observed  in  performing  laparotomy  for  intestinal  oftstmC' 
Hon. — Thy  iiKMlian  incision  is  to  he  prefonvd.  admitting  as  ii  does  of  a  goneml 
exploi-aiion  of  all  |>nrt8  of  iho  abdominal  favily.  boili  with  tho  Qy\.*  arid  with 
the  hand.  The  cavity  being  exponed,  iho  Hiur;^oon  iiiuh!  pi'oceed  in  a  (system- 
atic rmmriiM'  to  UHOLTlain  tho  locality  and  nature  of  tlic  obsiructiou,  with  •& 
little  haridlitii^^afthe  ahdinninal  contents  as  poHsiblo.  Unless  the  nature  of  the 
obHtruotiiin  rtujuires  otherwise,  the  intestines  shoidd  not  be  allowed  to  eecap«i 
thronti^h  the  wound.  Thii*  can  bo  prevented  by  n\\  a**«i8lant  drawing  fonvard 
tho  sides  of  the  ineiyion  and  by  the  pros!*ure  of  Koft.  tiat,  warm  earUilijwd 
Bpori^es.  If  the  intestinal  coils  are  much  dinteudod.  they  may  be  punctured 
by  a  tine  a^-^pinitin^-needle  ])revi<>usly  disinfected,  and  tho  ^a^  allowed  to 
efica|>e.  provided  the  pro^ri'csis  of  the  examination  it*  much  olisli-ucted.  Id 
conimenciiitf  tho  search,  let  the  surgeon  examine,  as  far  as  posMible  with  thu 
eye,  the  interior  of  the  abdomen.  W  nothing  is  learned  by  tho  viHiun.  tli** 
hand  may  next  be  curried  intu  the  cavity,  with  a  view  to  ascertain  by  ihts 
touch  the  locati*>n  of  the  <thstriic!ivc  cause,  whether  in  the  large  or  in  th<? 
amall  intestine.  To  gain  this  informatiMn.  the  finge]"s  8houhl  be  |>assed  into 
the  right  iliac  fossa  and  jdaci'd  ugainst  thr  cn^cum.  If  thiM  be  found  dis- 
tended,  llie  diiWculty  may  reasitnabiy  be  ixderrcd  to  the  colon  ;  if  distention 
does  not  so  extend,  to  the  sntall  intcHtine.  If  the  sign  |>iiint«i  to  the  cndtm,  let 
the  lingers  follow  the  ahcending.  iransverac,  and  de«conding  portiouH  of  the 
b»»wel  in  search  id'  the  obHtruction.  As  intussuHception  fre<iuently  involvun 
the  ilio-cft'cal  part  of  the  intoHtino.  the  operat-or  nhould  hear  this  in  mind 
while  his  tingeri*  are  in  tho  nght  iliac  region,  especially  if  tho  existence  of  a 
firm  irregular  body  bo  discoveivl.  Wlier»  the  signs,  on  the  other  hand.  |M)iiil 
to  the  small  intestine,  the  collapsed  coil  must  be  sought  for.  The  dtttk-ulty 
now  consists  in  following  the  proper  direction.  This  may  be  nettled  by  com- 
nieneiriir  with  the  ileum  where  it  enters  the  caput  coli  and  conducting  the 
investigation  from  right  to  left  until  the  end  of  the  collapsed  gut  is  rt.*Arheil. 
In  a  ease  <d'  lapai*ot«Juiy  for  intentinal  obstruction  at  which  I  was  prcM'ut 
while  jH'nning  this  article,  the  seat  of  constriction  was  readily  iliscovertMi  by 
tinding  the  collapned  coil  lyini:  in  the  cavity  of  the  polvi»,  a  .s^^nptom  of  great 
diagnostic  value.  The  inner  surtueo  of  the  hernial  passages  shoidd  ulsii  be 
examined  tiuring  the  search.  As  s4)on  as  the  cause  ftf  the  obstruction  i»  re- 
lieved, whatever  it  may  be,  the  cavity  of  the  abdomen  should  be  washed  out 
by  a  stream  (d*  warm  water  which  has  been  previously  well  iMiiled  atxl  til- 
tered.  and  a  gla.sH  drainage-tube  introduced  extending  downwards  to  the  floor 
of  the  pelvis,  atV^r  which  the  closure  of  the  wound  is  t-o  be  made  in  the  usual 
manner  by  a  sullicient  number  of  deep  silver  sutured,  including  the  porit4^. 
ueum.     Tue  remaining  part  of  tlio  toilet  will  con.sist  in  covering  the  wouud 
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with  a  Btrip  of  protective,  over  which  is  placed  a  compress  of  carbolized 
d  a  roll  of  Hjilioylizud  absorbent  cotton,  the  whole  to  be  retained  in 
a  broud  binder  about  the  abdomen. 


Typhlitis  and  Appendicitis. — One  of  the  most  interesting  surgical  rejU^ions 
within  the  abdomen  is  located  in  ihe  right  iliac  ft»88ii.  and  coutaui8  the 
ca'cuui,  or  head  of  the  l-oIou,  and  tbe  appendix  vermiformitt.  The  k^'chI  I'lv- 
qtioncy  of  intiammatory  diKeat«e  in  thiti  region  h:iti  recently  catiHed  thin  part 
of  the  bo*ly  to  be  made  the  subject  of  very  careful  .*tudy,  pnvsioloi^ieally  and 
imtliologicully,  and  vuluuble  contributions  to  iliac  sur^erv  liave  been  made 
by  Morton,  of  Philadeljihia,  Sands,  of  Now  York,  and  otlu-n*.  Tlunitrb  the 
ap]>eudix  vemiiformis  haH  been  regarde<l  as  a  meiv  rudimental  appendu/;e  (u 
the  caput  c<»li  Hnd  altogether  futietionlcHs.  yet.  analogically  con^idrrcd,  this 
view  JE»  not  tenable,  for  we  Hnd  that  thene  undevelojted  rupn.*p«entttlive(*  of 
parts  whielj  in  other  auirnalt*  and  in  a  different  sex  aiv  perfect  organs  do 
lay  some  part,  though  a  Kubordinalo  one.  in  the  economy.  Tho  clil(»ri8  of 
female  and  the  utriculus  <d'  the  tnale.  for  example,  are  not  himply  ap|»end- 
or  expivssionH  of  a  genenil  plan  of  organization,  conlributing  an  they 
do,  the  former  to  erotic  sensalionr*  and  the  latter  to  urelbnd  sccretiona. 
The  i>ractical  question,  however,  lu  the  nurgeon  in  the  pathologicial  onu.  and 
itA  relation  to  surgieul  interference.  Why  t*hould  these  rather  than  other 
parts  of  the  intei^tinal  tube  be  so  iVet|uently  the  subjectn  of  iutlamma- 
tory  accidents?  Several  reaHons  may  be  asBigned  in  ex[)lanaliou.  First, 
the  material  ivceived  by  the  ca*cum  from  the  small  intestine  in  largely  ex- 
cremeiilitious.  and  when  formed  iVom  impro{)er  or  crude  indigcHtible  ingcHla, 
modilied  by  the  proccHites  of  fermenlalion,  it  becomes  positively  irritating. 
Secondly,  the  ileum  enters  the  CH'cum  at  nearly  a  right  angle,  and  at  a  point 
aomu  dirtiance  above  its  floor,  leaving  a  dependent  pouch  well  Huitcil  tor  re- 
taining a  tvsiduum  of  faeces.  The  sedimentary  matter  tends  to  form  hard 
concretions.  juHt  a^  granules  of  phoNphutes  form  in  urine  from  obhtniclive 
itnd  other  cauKes.  Kvery  anatomist  must  have  bad  his  attention  frequently 
(.'ailed  to  the  prefience  of  hard*  round,  or  irregular  gritty  masHCH  of  denic- 
caivd  tieet^H  lying  in  tbe  cells  or  pouchen  of  the  ca'<*uni.  which,  iVom  appear- 
unce,  ha<l  been  there  for  a  considenible  lime.  These  fnignients  when  rolled 
uhout  by  the  intestinal  penstalsis  vvimld  be  calculated  to  create  irritation  and 
intlammatioQ.  or  to  be  foiX'ed  into  tbe  canal  of  the  a])pi-ndix.  Inflammation 
of  the  wecum.  through  continuity  of  the  mucous  membrane,  wouhl  readily 
oxteud  into  the  np|x^n<lix.  Aside  tW>m  tmumatism  and  independently  of 
the  presence  of  foreign  masses,  1  do  not  believe  that  appeudicitis  is  often 
a  primary  atfeetion. 

The  inftammation  which  attacks  the  caput  coli  or  the  appendix  vermi- 
fomiiH  ib  generally  catarrhal  in  its  inei|»iency.  and  is  induced  Ity  a  variety  of 
causes.  Antong  these  may  be  mentioned  cru<ie.  indigestible  foiKl  and  c<in- 
creiions  of  diilerent  kinds.  These  concretions  are  usually  nutde  up  of  dry 
f»»ces  mingled  with  inspisKjUed  mucus,  and  frequently  contain  phosphate 
of  lime.  They  are  very  often  mistaken  for  oherry-stonert  or  the  seeds  of 
other  fruit*.  Occasionally  sharp  p(>inted  bodies,  fragments  of  bone,  and 
worms  have  been  t'oiind  in  the  a]»pendix.  Besides  these  local  causes  there 
are  othei>*  of  a  general  cliarncter  which  are  influential  in  exciting  destruc- 
tive inflammation  of  the  appendix  and  ca-cum.  as  tid)orculosiR  and  typhoid 
ulcemtion  of  the  tubular  and  agtniimted  glands  which  aboun<l  in  the  appen- 

Itlix  and  at  the  ileo-ca>cal  opening.  Fenwick  tound  in  a  collection  of  129 
cases  of  perforation,  in  which  the  cause  wa**  mentioned.  28  due  to  concre- 
tions. 14  to  hardened  fieces,  and  5  to  foreign  boilies.  In  my  own  experience 
Imrd  masses  t)f  fa-ces,  either  alone  or  jiarllv  calcitied.  have  been  the  cause 
of  these  jwrforations.  Typhlitis'  or  appendieitin.  once  established,  follows 
differetit  eoui^es.  Simetinies  the  ieiflamrnatory  pi-oductM  are  formed  l>etween 
the  cjccum  and  the  iliac  fonsa,  occupying  the  loose  celhdar  tissue  which  con- 
Dects  the  two,  and  contHXiuently  are  retroperitoneal.     And  thiti  boldn  good 
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both  OA  ]*e^ards  infiammutory  tissuo  and  BUp])unitioD  when  the  latter  ocean, 
so  that  two  varielios  of  llio  diseuHO  musl  bo  ivooijnized.  thi*  non  su/ipitrnti\ 
ami  the  suppumtice.  In  other  inKtanoos  the  inflanimatoiy  pivxlucts.  lympl 
or  pu8  a»  the  case  may  he.  are  iiilrapentoneal,  thovi;;h  in  the  event  of  an 
abscess  formini;  it  does  not  necessarily  t'olUiw  that  the  purnlont  maitor  Rhall 
enter  the  i^cner'al  serous  cavity,  as  the  latter  is  in  many  if  not  in  most  caAe« 
8e4ile(l  (»ff  by  a<ihe8ions  frtjm  iho  diseased  area,  the  pus  being  containetl  io 
locnli  or  pticketH  between  the  eoils  of  intestine.  Finally,  the  typhlitin.  or 
appondieitis.  may  terminate  in  ulcerative  perforation,  causing  acute  septic 
peritonitis  i'rom  the  escape  of  fiecnl  matter. 

SvMpTf>MS  OK  NoN-SfppuuATiVE  TYPHLITIS. — The  discasc  commencos  with 
pain  and  uneasiness  in  the  rii^ht  iliac  region,  with  tenderness  on  deep  pivssuiv 
The  attack  may  he  preceded  hy  either  constipation  or  diaiTh<ea.  tallowed  by^ 
nausea  and  vomitinir.  the  teni|>emt«re  rising  to  102°  or  lO.'i",  and  the  pull 
beating  over  a  hundred.  Not  infivtiuenlly  the  approach  of  the  disease  i« 
quite  protracted,  there  having  lit.o»i  a  history  of  slight  griping  puins  at  tirst 
of  inomenlan'  iltinition  and  at  considerable  inten-als,  usually  referred  to  the 
carpal  region.  tln>ugh  with  many  exceptions.  A  swelling  s<Min  nuike-s  iiM  ap- 
IHjaranco  in  the  eieeal  region,  above  and  in  a  line  with  Poupart's  ligament. 
and  L'an  readily  he  outlined,  with  the  fingers,  through  the  abdominal  walk. 
Percussitm  over  the  tumor  yields  sometimes  a  resonant,  at  other  times 
a  dtill  or  flat  Bound,  a  diBVrenee  not  without  some  diagnostic  signiticanec, 
as  it.  nniy  he  eonstiMied  to  mean,  in  the  first  instance,  that  the  inflammntory 
tissue  is  Indund  the  c*ccum  or  ivtroperifoneal.  and  in  the  other  ca^e  that  it 
IB  in  front  of  this  jmrl  of  the  bowel.  Another  feature  connected  with  the 
resot»anee  of  the  tumor  is  a  disposition  on  the  part  of  tho  patient  to  keep 
the  limb  of  thr  diseased  side  somewhat  tlexed. 

("oiTRfiK  ou  l*H0(mES8.— At  thifl  stage  of  the  disoaHe  onoof  two  terminations 
may  lollow. — namely,  resolution  or  suppumtion.  If  resolution,  the  inflam- 
nuitorj'  phenomena  \viiL  in  tho  course  of  five  or  six  days,  cnlminaie.  and  the 
swelling  and  other  symptoms  gradually  subside,  the  intlainmaiory  li;<'*Uf 
being  removed  by  natural  jM'octfSses.  Often  there  will  remain  for  a  lon^ 
time  a  certain  amount  of  indunition  in  the  iliac  fossa,  \vhi(d»  can  ho  det^jcted 
by  making  derp  pressure  over  the  region:  this  I  assume  to  he  the  remains 
oforgaiii/.ed  lymph,  the  result  of  a  hicalized  peritoidtis.  which  may  interfere 
with  the  t'linriton  of  the  ileo-ca'cal  SLM-iJon  of  the  hv»\vol.  eausing  some  |miii 
as  the  contents  <d*  the  intestine  pass  the  valve.  It  is  this  intlammatory  nv 
siduimi  which,  in  many  ca-^es,  gives  riso  to  recuiTent  attacks  of  intlamnmtinn 
when  tho  patient  exposes  himself  prematurely  to  causes  of  a  prinJisiMysing 
nature.  A  pnjminont  physician  of  Philadelphia  afler  an  attack  of  lypblill'* 
Bulfered  a  numher  of  relapses  tVoni  this  cause  by  driving  over  the  roughly- 
paved  streets  of  the  city. 

Trkat.mknt.^A  patient  atlackwl  witli  tynhlitirt.  or  appendicitis,  should  l»e 
kept  in  l»ed.  and  an  ice-hag  pla<e<l  over  t!>e  iliac  ivgion.  If  the  pain  is*  severe, 
a  HUtficient  annmnt  of  opium,  in  some  form,  should  he  exhibited  from  time 
to  time.  and.  if  tht*  fenuerness  is  very  tnarked.  benefit  will  be  derived  from 
the  apjdication  of  leocdies.  The  practice  of  administering  cathartics  in  the 
early  stage  of  the  disease  is  to  l>o  deprecated.  No  solid  food  must  be  al- 
lowed:  milk,  with  a  little  lime-water,  in  motlerate  quantities  consiittites  the 
proper  nourishment.  After  tlie  pain  has  disapjteared,  snudi  doses  of  calomel 
(the  tenth  or  twelfth  of  u  gniin.  with  two  or  tliree  gniins  of  bic^irboiiAie  of 
aoda)  nmy  he  given  vv^ry  two  houi-s,  which  will  generally  secure  a  paacukgie 
in  the  course  of  twenty-tour  hount. 

Sapparative  Typhlitis  or  Appendicitis. — It  is  impossible  to  determine  at 
the  beginning  ot  an  attack  wbat  course*  the  inflammation  may  take,  ami 
iherelbre  the  diagnosis  is  for  a  time  always  surrounded  with  doubt.  When, 
however,  the  inflammatory  swelling  j)ersi9ts  without  material  change  far_ 
seven  or  eight  days,  or  fluctuat^^s,  some  days  showing  symptoms  of  inct 
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her  fiays  of  diminuiion,  at  the  same  time  losing  its  resiBtance,  and  if 
tho  nkin  is  of  a  callow  or  dirty  hue,  or  if  slight  rii^ors  followeiJ  by  ]»ersinni- 
tion  *K'cnr,  the  cxistcnco  of  pu8  is  more  than  probable.  It  must  at  the  samo 
time  he  remembered  that  thene  abscesften  often  form  without  the  usual  seiJtic 
phenomena  of  suppuration  bein^  pi-esent.  With  this  unt-ertainiy  as  to  the 
condition,  the  use  of  the  exploring-nee<iIe  would  nntundly  wugj^e^t  it8olf  to 
the  surgeon  as  the  moel  certain  measure  for  resolving  the  difticulty,  I  have 
iL«ied  it  a  number  of  times  with  entire  satistaetion  alter  exhausting  other 
inean**  of  diagnosis.  Some  surgeons,  however,  object  to  its  employment, 
^fearing  that  some  septic  element  may  be  introduced,  either  by  the  instru- 
ment, or  by  the  escape  of  irritating  fluids  from  the  intosiine  should  Iho 
latter  be  punctured,  and  thus  kindle  a  destructive  peritonitis.  Though  I 
bavo  seen  no  such  evil  consequences  follow  these  explorations,  J  do  not 
doubt  the  possibility  of  their  occurrence. 

It  ha*  been  asserted  that  these  al)S4,*c8se9  are  always  intraperitoneal.  That 
«uch  is  not  the  case  I  know  very  well.  I  have  seen  these  collections  of  pus 
pftM  beneath  Poupart's  ligumcnt  into  tlu-  muscles  of  the  thigh,  having  de- 
stroyed the  iliac  fascia.  In  a  case  which  I  visited  in  consultation  with  Dr. 
Styles,  the  pus  found  its  way  up  underneath  the  ai-cuated  ligaments  of 
,tho  diaphragm  and  emptied  into  a  bronchial  air-passage.  Occasionally  the 
tumor  can  be  foil,  through  the  rectum  or  the  vagina,  projecting  int^i  the 
pelvis.  More  rarely  it  opens  into  the  cRK-um.  In  all  these  cases  the  pen- 
toneuQi  forms  the  upper  and  lateral  walls  of  the  abscess,  the  pus  extending 
through  the  subperitoneal  connective  tissue. 

Intmparielal  al)sces8  following  typhlitis  or  appendicitis  cannot  be  certAJnly 
diagno«*od  from  the  retroperitoneal  variety  of  the  disease.  In  what  I  have 
supposed  to  be  ca.ses  o'i  the  former  kind,  the  local  peritonitis  has  been  unusu- 
allv  acute,  the  tumor  more  diffused  and  devoid  of  resonance. 

Yreatment. — Two  couraes  of  action  are  promulgated  by  surgeons  for  the 
Biunagement  t»f  siippunitive  typhlitis  an<l  aj^pendicitis.  On  the  one  hand, 
early  o[x*mlions  ai*e  advised,  wliile,  on  the  ntheT".  a  certain  delay  is  recom- 
mended. My  own  plan  of  i)nK'edure — and  I  have  had  to  deal  with  a  goodly 
aumlier — is  not  to  act  hastily.  While  it  is  true  that  (he  sottner  the  pus  in  re- 
moveil  (he  better,  yet  the  rink  to  the  |)atient  in  wailing  for  a  reaHonable  tiuio 
for  a  possible  resolution  of  the  tumor  is  quite  inconsiderable.  If  after  waiting 
•even  or  eight  days  no  amelioration  occurs,  or  if  after  such  a  la|>se  of  time 
Uk-  local  symptoms  continue  to  increase,  the  lime  has  arrived  for  openilivo 
interlerence.  I  <io  not  say  that  there  are  not  cases  in  which,  from  their  acute 
course,  operations  should  not  be  undertaken  mnch  enrlier.  but  these  are  the 
exceptions. 

Oi»KK.\TioN. — The  extcrnul  parts  should  he  rendeivd  ihonmghly  aseptic  by 
removing  the  hair  and  cleansing  the  skin  with  alcohol  and  the  usual  bichlo- 
ii<ie  \ii  men-ury  solution.  The  incision  should  be  lateml,  anti  made  a  short 
<]istance  above  and  stjmewhai  parallel  to  Poupart's  ligament.  The  ditfereni 
layers  constituting  the  abdominal  parietes  are  to  be  divided  consecutively 
nntil  the  p»*ritoneum  is  reached.  At  this  stage  of  the  operation  a  careful  ex- 
arninatiou  should  Ikj  tnatle.  If  the  abseess  is  retroperitoneal  aiid  nmlure.  its 
wall  will  be  found  pn;»jecling  undernealh  the  .serous  membrane,  or,  if  not.  the 
latii^r  may.  with  givat  care,  if  not  too  adherent  to  the  wall  of  the  abticesa,  bo 

Sijithed  up,  as  in  ligation  of  the  external  iliac  artery,  in  onier  to  admit  of  a 
ei?per  view.  When  properly  exposed,  a  free  incision  thi'ough  the  subperito- 
neal cellular  tissue  will  give  exit  to  the  contents  of  the  abacess.  Alter  dis- 
charging the  pus.  the  cavity  is  to  be  washed  out  with  either  a  hot  solution  of 
bumeic  acid  or  a  weak  solution  of  bichloride  of  mercury  (one  to  three  thou- 
Mnd).  A  large  glass  drainage-tube  may  now  be  carried  Uj  the  bottom  of  the 
»b»e«w-cavity  and  the  usual  antis4»plic  dressing  applied.  Professor  Sands, 
who  has  written  a  vcty  sensible  article  on  the  treatment  of  peritnddilis, 
advises,  in  case  the  peritoneum  is  tound  not  to  be  adherent  to  the  aoscess- 
wall,  but  moves  freely  over  its  surface,  not  to  incise,  hut  lo  pack  the  wound 
VOL.  I.— 32 
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with  iodoform  gauzct  and  either  wait  for  a  epontaneotm  opening  to  fomi>  or 
open  at  a  later  period,  thus  avoiding  the  dangers  of  a  Keplic  poritonitia. 

In  cases  of  local  intraperitoneal  abscess,  alter  openiiif^  tne  peritoneain. 
discharging  the  eontents  of  the  abncoHR,  Heparuting  intestinal  adhesionK,  nnrl 
wai^bing  out  with  a  hot  antiseptic  nohition, — prefenibly  either  Tliiersch's  or 
one  of  boraeic  acid  alone, — a  glans  drainage-tube  Hhould  be  intiiKluewi,  iho 
abdominal  wall  closed  with  Buturot),  and  the  usual  antiseptic  drcssinji^  npplio<l, 
leaving  an  opening  for  the  dntin-tube. 

Perforation  of  the  Appendix  or  Csecnm. — It  ia  possible  that  perforation  of 
the  appendix,  with  escape  of  il8  contents,  may  occur  and  yet  tne  patient  not 
Butfer  from  general  perihinitiH.     The  appendix  is  sometiraeH  seen  in  be  curled 


up  under  the  cieeum  ;  and  if  in  such  a  position  an  appendicitis  should  develn 

e  geueral  seroiw  cavity  by  idast 
deposit  before  the  perforation  occnrivd.     It  may  be  that  some  intrapentoneid 


the  region  might  bo  sealed  otf  from  the  geueral  seroiw  cavity  by  idasti 


abscesses  have  Buch  abistory.  The  rule,  however,  in  c«8oa  of  ulcenilive  per- 
foration, tnbercuhir  (H*  typhoidal,  Irnm  whifl»  the  appendix  wnffors  tnost  fre- 
quently, is  a  rapid  develojonent  of  general  neptic  perilonilis.  The  attack 
is  sudden:  an  intensely  acute  pain,  great  abdominal  tundernes.s  tympany, 
vomiting,  a  feeble,  frequent  pulse,  and  itipid  collupAo  mark  the  event. 

Treatment. — lu  cases  of  the  above  character  there  is  no  time  for  delay. 
Operations,  to  lie  of  any  service,  must  bo  done  at  once.  An  oblique  or 
vertical  lateral  incision  should  be  nmde  directly  over  the  ca?cura,  which  will 
be  found  usually  between  one  and  two  inches  above  the  outer  thii^  of  Pou- 
part's  ligament.  By  this  incision  the  region  will  be  fairly  exposed  to  tbo 
©yes  and  the  natuiv  of  the  lesion  at  once  delected.  The  cavity  should  now 
he  flushed  thoroughly*  with  hoi  water,  boraeic  solution,  or  Thiersch's  scdution. 
thus  washing  out  whatever  matters  may  have  escaped  from  the  intestine  and 
at  the  same  time  disinfecting  the  jx'ritoneuni.  Shoul'l  the  perforation  be  found 
in  the  appendix,  the  tube  should  be  ligated  with  an  aseptic  thread  near  the 
caecum  and  then  amputated.  If  the  perforation  is  lucatc'd  in  the  ctiHum.  the 
edges  ought  to  be  turned  an4l  tht*  ofKming  closed  with  Lend)ert  sutun:s.  A 
second  flushing  of  the  abdominal  cavity  may  next  be  nnide.  and.  aflvr  cai^ful 
sponging  out  of  all  liquid,  a  glass  dniinage-tube,  as  in  other  cases,  must  bo 
introduced  to  the  bottom  of  ihe  cavity,  and  the  wotind  in  the  parietos  closwl 
by  sutui-es.  The  exteriuil  dressing,  being  the  usual  antiseptic  one.  will  not, 
differ  tVom  that  pi-oper  to  ol  her  cases  of  abdominal  wounds.  In  perfonnion  of 
the  appendix  the  result  of  gbin<lular  ulceration  in  typhoid  fever,  little  benefit 
is  likely  to  follow  openitions  where  the  accident  occurs  before  convalesceuctj- 

After-Treatment. — As  the  cavity  closes  up  by  grunulation  and  by  ooatnio- 
tion  of  its  walls,  the  drainage-tube  may  be  allowed  to  remain  as  long  ua  rawy 
discharge  continues.  The  wnrrf)unding  pa<'king  will  ix-quire  ii>  be  cbange<i  na 
often  as  it  becomes  soile<l.  The  drainage  will  be  facilitated  by  iulrtxiueing' 
into  the  gloss  tube  a  ropu  of  twisted  absorbent  oott<m,  which  should  bt9 
changed  every  hour  or  two  for  some  time. 

In  the  further  conduct  of  the  ditferent  forms  of  typhlitis  and  appendicitis 
little  is  to  be  done,  other  than  to  keep  the  patient  quiet  in  the  rtHuiinbent 
position,  allow  a  milk  diet,  administer  anodynes  only  when  required  by  pain, 
aud  see  that  tbo  bowels  are  properly  regulated. 

Colotomy. — This  operation,  in  caries  of  carcinomatous  occlusion  of  the  recv 
turn,  constitutes  an  important  palliative  mca.sure,  and  may  be  executed  in  dif- 
ferent ways.  Litire,  who  was  the  first  to  suggest  the  operation,  a'*  early  lu 
1710.  i*eoomnieuded  reaching  the  sigmoid  flexure  through  the  left  iliac  regi(»n, 
but  il  was  not  until  sixty-six  years  alYerwards  that  the  suggestion  was  put 
into  execution,  on  the  right  side,  by  Pillore.  who  cut  into  the  c»eum  through 
the  right  iliac  region  and  stitched  the  bowel  to  the  wound  in  the  parietefi. 
The  operation  was  undertaken  in  consequence  of  the  presence  of  a  malig' 
uant  mass  in  the  roctom.    Twenty-one  years  later, — 17^7, — Fine  opened  »uo- 
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the  tnuiynni  colon,  through  tbo  umbilical  region,  for  cancer  of 
;um.    The  previous  year,  Callit«en  utlvocuied  ihc  left,  lumbar  region 
beat  route  to  the  intet^tine,  and  the  feiigmoid  flexure  as  the  proper 
to  be  opened. 

Jotomy  is  most  suceeAsAii  when  the  obstruction  is  eituatod  in  the  rectum 
the  sigmoid  flexure,  as  it  enables  the  surgeon  to  select  for  his  operation 
loHcrnding  portion  of  the  intentine,  which  is  the  most  tixed,  and  which 
I  the  largent  non-peritoneal  surface.  Tho  method  usually  pursued  is  a 
fication  of  Calliscn's,  and  is  known  as  that  of  Ankussat,  a  French  surgeon 
applied  it  to  the  ascending  colon.  In  its  performance  tho  left  lumbar 
■n  is  selected.  Three  incisions  have  been  recommended, — a  vertical  une 
allison,  a  transverse  one  by  Amusnal,  and,  more  ivccntly,  an  oblique  one 
mt.  That  of  Amussivt  or  of  Bryant  is  to  be  preferred,  and  is  equally 
[apted  tor  left  or  right  lumbar  colotomy.  The  chief  advantages  of 
ifiverae  or  oblique  incision  over  the  vertical  are  a  more  capacious  and 
wound,  the  division  of  fewt.T  lumbar  arteries,  and  an  easier  recogni- 
the  structures  to  be  divided. 
ft  lumbar  colotomy. — In  oixler  that  the  loin  be  made  as  prominent  aa 
bte.  the  patient  should  be  laid  on  the  right  side,  over  a  pillow  rolled  into 
inder,  the  iMTMly  being  turned  somowhai  upon  the  face  and  breast.     A 

fne  inch  posterior  to  the  ndddle  of  the  ci-est  of  the  ilium  being  ascer- 
it  should  bo  marked  with  tincture  of  iodine  or  with  ink.  in  order  that 
ty  be  clearly  distinguished  by  the  surgeon  during  the  dit!erent  f*tages  of 
>peration.  Tho  coKm  will  be  found  exactly  in  a  line  with  this  mark, 
blique  incision  \h  next  nmdo  ihiinigh  the  inlegumcnts,  tive  inches  long, 
?ay  Itelwcen  the  ci*est  uf  the  ilium  and  the  last  rib,  commencing  over 
rvctor  spina*  muscles,  ub*)iit  i»ne  inch  and  thrcc*(pmrters  external  to  the 
and  terminating  one  inch  alxjve  and  posterior  to  the  anterior  superior 
process  of  the  ilium.  The  different  strata  of  muHclesand  the  lumbar 
irosis  are  to  be  consecutively  divided  on  tho  director,  all  vessels  being 
"  as  the  operation  proceeds. 

fhscial  origin  of  tho  transvcrsnlis  muscle,  being  reached,  must   be 
I,  when  the  external  margin  of  the  quadrutus  lumborum  will  be  seen, 
ill  perhaps  rise  up  into  the  wound.     Seuivh  should  now  be  made  for 
^lon.      In  some  cases  the  kidney  is  so  low  as  to  require  being  pushed 
Lhat   the  intestine  may  be  found.     In  a  patient  operated  on  by  Dr. 
I,  in  the  Fennwylvunia  Hospital,  a  large  renal  cyst  so  concealed  the 
require  tapping  Iwforc  the  bowel  could  bf  reached.     If  the  loose 
le  in  the  lumbar  n*gion  l>e  displaced  nr  broken  up,  the  intentine 
be  found  one  inch  posterior  to  the  middle  of  the  crest  of  the   ilium, 
the  o|H>rator  fail  by  this  guide  tu  find  the  bowel,  let  him  next  touch 
Iney.  in  froitt  of  which  the  intestine  is  placed. 

laking  this  search,  the  surgeon  must  be  careful  to  work  backwards, 
the  quadratns  lumborum  muscle.     If  the  exploration  be  carried  for- 
lere  will  bo  gi-eat  danger  of  opening  the  pentoneunj.     To  identify 
(tine,  the  o{>erator  should  examine  ttu*  the  circular  constrictions  or 
igitudinal  bands  which  distinguish  this  part  of  the  tube.     Frequently 
fieces  can  Im;  felt  ihrough  itt*  walls.     It  has  been  suggested  by  certain 

[to  dihtond  the  bowel  by  injecting  a  Huid  into  the  ivctum,  so  that  its 
)  may  hi:  more  readily  recognized.  The  objection  to  this  procedure 
prol>ability  that  a  part  of  the  liquid  will  escape  into  the  cellular 
of  the  lumbar  regi4)n  when  the  gut  is  opened.  Sometimes  the  in- 
fte  pre*^cnts  at  the  wound  the  moment  that  the  ti^ansversalis  origin 
le  lumbar  aponeurosis  is  divided.  Should  this  not  follow.  I  find  that 
ong  preHsun^  of  the  hand  against  tho  outside  of  the  lumbar  region  will 
I  to  produce  the  required  protrusion. 
m  the  bowel  is  found,  it  should  he  drawn  forward  by  tho  fingers,  so  as 
it^  posterior  surface,  and  two  ligatures  passed  through  its  walls, 
[uarters  of  an  inch  tVom  each  other,  in  a  directioD  corresponding  to 
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the  longitudinal  axis  of  the  tubo.  Tliese  threads  muftt  next  be  committed  to 
an  a.ssiHtant.  wlio  h  to  i^oiain  the  intestine  lorwurd  in  the  external  wound 
while  tlie  t»iiriroou  makes  an  onenin^  intAj  thegui,  ihi'ee-quarlort*  ol'an  inch  in 
length,  from  above  downwardn.  and  between  the  NUturus.  Through  thi»*  in- 
cinion  the  ligatures  are  to  be  drawn  out,  and  divided  in  the  centre,  making 
four  HvitureH  out  of  the  two,  by  which  sutures  the  intestine  is  to  be  stitched 
to  the  ttidesot"  the  external  wound,  including  only  it«  integument.  (Fig.  386.) 
I  find  it  necessary  to  iutroduoe  two  addiiional  ttutures,  so  as  to  eonunand  the 
entire  cireuinforence  of  the  intestinal  opening.  The  wound  in  the  abdt>minal 
■wall  HJiould  next  be  unite*!  hy  silver  wire  close  up  to  the  bow«l.  In  the  course 
of  three  or  four  days,  union  between  the  parla  will  liave  been  meaaurttbly 

Fio.  38ti. 


SbowiDf  the  extent  mni  direettoa  of  the  Indflloo  Id  ka  InmlNr  colotomjr,  lind  lb*  Intailliw 

■ilHiMmt  Anil  KttKbvd  hi  Ui«  ItilrfuiutffiC 

effected,  and  in  four  or  five  niore  the  stitches  can  be  removed.  Should  ihei 
be  no  discharge  of  fn?cea  at  thf  time  of  operation,  it  is  well :  a  litth'  delay  ii 
this  particular  will  give  time  for  the  adhesion  of  the  parts  and  render  tbe 
escape  of  the  iulcMtiiuil  e(m tents  into  theci*llular1iHsuu  of  the  loin  loss  probahlv. 
The  wound  shoidd  be  drc^ssed  anti.^^^pticjilly.  and,  when  cicatrixation  has  been 
completed,  a  compress  or  a  rubber  trUHH  wiih  a  joul  should  be  adjusted  tu 
command  the  opening  and  prevent  the  esca|)e  of  the  froees. 

The  operation  on  the  right  side  does  not  differ  from  that  on  tbe  left,  except 
in  the  carum  being  opened  instead  of  the  descending  colon.  The  fact  that 
by  this  openition  the  large  intestine  can  be  reached  without  opening  the 
abdominal  cavity  or  disturbing  tlie  peritoneum  makes  it  a  much  more 
desinible  method  than  that  of  Littrc,  in  which  tbe  sigmoid  flexun'  of  the 
Cfficum  was  approached  in  front,  and  by  which  both  the  parietal  and  the  vis- 
ceral layer  of  the  peritoneum  wore  wounded.  The  rosmt  in  a  largt;  imnilter 
of  cases  exhibits  the  superiority  of  Amussai's  method  over  all  otht-rs  Ot' 17 
patients  in  whom  Littre's  operation  was  jierformed.  10  died;  while  in  31  in 
M'hom  the  bowel  was  openeil  aller  Amussat's  plan,  there  were  but  14  deaths.* 

As  early  as  March.  1838,  Dr.  William  Ashmead.  of  this  eity,  opened  the 
left  colon  by  a  vertical  incision  in  the  triangular  space  between  the  latisNinius 
dorsi  and  external  obIi<pie  muscles.  In  IH47.  I'rotessor  J.  M.  Bushe performed 
colot<»niv  for  a  cancerous  stricture  of  the  siifmoid  flexuix*  of  the  colon,  the 

{mlient  living  fourteen  days  al'ter  the  operation.  This,  sometimes  stated  to 
w  the  tirsl  colotomy  in  this  country,  w'as  nine  yoai-s  afu'r  that  of  Dr.  Ash- 
mead. Dr.  Packard,  in  1875,  opened  the  left  colon  in  consequence  of  an 
ubstructiou  of  the  rectum  from   cancer  of  the  uterus.     The  patient  lived 

*  Cripa,  of  St.  B«rtbolomttir'iHospiiBl,  London,  itrongljr  ■drncntei  the  anterior  or  ItiKuinftl  mlotomy. 
In  twenCy-tWfi  nnrrtttionf  only  one  died.  An  inclsi>m  two  and  m  tmlf  inchc«  in  tenfrtb  is  lunde  un4 
Inch  and  n  bulf  iiliovi*  the  anterior auperiur  npinoiu  prooMu  nf  Uie  ilium,  the  <iut<*r  ritrnitittj  iiictinii 
upwiirdf.  Aftpr  ijifcniojt  tbe  nbdomon,  tho  (lariFlAl  peritoneum  ia  itilubvd  tv  tbv  tkin  uu  both  iJ 
up)i«r  and  the  lower  border  of  tbu  wound,  and  ibo  Wip  of  Ihe  oolon  ^itchrd  V*  both;  and  mht 
the  CiAv  id  n«d  urgent  the  bowel  in  not  opened  until  the  Rflh  or  aixth  day  Inter,  or  iintH  iuibwi4 
haa  taken  pbuM  belweon  tb*  iDtHtiDil  and  tfaa  pmri«t«l  p«ritoneum»  the  wound  being  dr«as*d  Id  i1m| 
interval  ancUoptloall^. 
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eight  KuA  a  half  monthH.  In  1880  1  perfurmed  culotomy  o\\  a  patiuat  of 
Dr.  Harris's  tor  ihe  roliff  of  t*»rciiioinntoiiH  obstnictiim  of  tho  reututn.  The 
operatioti  wat*  followed  by  groal  comfort,  and  prolonged  tho  life  of  iho 
youikg  womun  wvonil  monthH.  In  a  Hooond  case  in  which  I  opt'rutt'd.  a 
pationi  of  !)r.  if.  VurroWH.  iSnrgeon  U.S.A.,  life  was  pn>Ioni;c*d  for  many 
months.  Alter  the  artiticial  anxiM  was  established,  the  fu'cal  discharges  were 
pfti^^kcd  thiimgh  the  t>penin^  with  singular  re^^ularity  every  twenty-four  or 
lbriy-eiji;l»t  houn*,  and  n<i  unpleasant  tnlor  waH  noticed  about  the  patient. 
Thia  acconlc  with  the  experience  of  other  ojajralors. 

The  ^enend  result  of  colotomy  operations  may  be  gatheivd  IVom  the  tahlcn 

of  thort*.'  who  have  given  the  cubjeot  u  very  cai*eful  and  patient  examination. 

Ctesar  Hawkins*  collected  and  analysed   41  ca>eH  of  colotomy  ;  bein^  a 

rwonl  of  all  ciines  wjiich  he  could  tind  ujj  to  the  year  ltf53.    Of  lliiw  number 

-3  ivcovered  and  21  died.     The  operation  was  done  15  timen  for  stricture  of 

the  rectum  and  of  the  sigmoid  flexure  of  the  colon,  thought  to  he  of  a  non- 

maltgtiant  nature  ;  3  limes  lor  non-malignant  stricture  of  the  anceuding  and 

transverse  colon;  in  1  case  for  a  twist  in  the  ascending  colon ;  in  1  ease  for 

ft(ih(r.i«in  of  the  rectum  to  the  utenis ;  in  1  case  for  a  stmngulalion  of  the 

ilfum  by  a  hand;  in  1  case  for  tistula  iti  aiio ;  in  1  case  i'or  agglutination  of 

the  rectum  to  the  uterus  from  cancer;   15  times  for  malignant  disease  of  the 

rectum  and  of  the  sigmoid  Hexuiv  of  the  colon  ;  in  1  case  for  cancer  of  the 

colon  and  omentum  ;  in  1  ease  for  cancerous  stricture  of  (he  ca»cum  ;  and  in 

4  cascH  for  causes  unknown.     This  collection  included  persona  of  all  ages, 

from  iwenly-<jne  to  seventy  years;  U- of  tho  number  were  females  and  21 

nuile«4 ;  sex  of  one  not  ascertained.    Taking  up  the  subject  at  the  period  where 

3lr.  Hawkins  stopped  in  1853,  Dr.  Ei>kine  ilasonf  has  collected  80  cases  of 

€H.ilolomy  down  to  1873     In  74  of  these  the  descending  and  in  2  the  ascending 

c*ol(»n  was  o|>ened  by  Amussat's  method,     in  I  oa**e  the  bowel  was  o|»e»ied 

«tl4»r  C'allisens  plan.    Three  of  the  cases  were  operations  on  the  small  intea- 

tincK.     The  ivsnlr,  as  far  as  could  be  ascertained,  was  54  recoveries  and  23 

deaths.     The  shortest  period  of  survival   after  the  opei-ation  \va«  sixteen 

liours,  the  longest  six  years.     It  was  ascertained  tliai  the  peritoneum  was 

"Wounded  7  limes,  in  consequence  of  which  4  died.   If  we  add  together  the  cases 

*>f  Hawkins  anil  Mason,  with  1  by  l>r.  Koss,  of  Montreal, X  I  by  Thonms,§  1  by 

Packard,  I   by  Morton,  and   1  by  myself,  wc  have  a  total  of  121*  cases,  with 

O  recoveries  and  48  deaths, — a  highly  favonible  result  indeed. 

The  most  extensive  statislics  on  colotomy  ai*e  those  of  Dr.  Bait,  amounting 
1o  351  cases.  The  ojierations  a»  condensed  by  Professor  Ashhurst  were 
^ooe — 

\bi  timoi  for  oaroiDi>nin  uf  llio  bvwet,  with  a  J«atb-rmlc  uf  .S3.0  per  oraU 

20  "  "  intofttiDftl  Bfiula.  "  *•  10.0 

&3  "  ••  impcrforfttc  rrrtum,  *'  "  62.»        *' 

4i  "  "  obKtruction  of  tb«  bowel,  "  "  60.0  " 

i  "  "  aIcer»tion  of  the  bowel,     "  "  25.0  •' 

T»  "  "  strictnrc  of  the  bownl.        "  "  4.1.1 

t  ••  •'  different  ufTeotioDi,            "  "  44.4  « 

Of  the  351  caAcB.  133  terminated  fatally,  making  the  death-rate  37  per 
cent.,  the  same  as  given  in  the  collection  made  by  Krkelen. 

Erkelen's  statistics,  comjirising  2t)2  cases  of  colotomy  for  all  causes,  give  a 
monaliiy  ol'58.4  |>or  cent.,  and  for  110  cases  in  which  the  operation  was  per» 
formed  for  carcinoma,  a  mortality  of  37.1  per  cent. 

Colectomy. — Oases  will  be  encountered  in  which  it  becomes  necessary  to 
excise  or  resect  a  portion  ol'  the  colon.  Tho  most  common  conditions  re- 
quiring such  an  operation  are  carciuonm.  gangrene  following  strangulated 
hernia,  intussusception,  when  alter  exposing  the  bowel  it  is  found  impossible 

*  Trmn»action»  Roval  Mod.  and  CbinirK.  Sooietjr,  London^  toL  xxxv. 

iAmsricAU  Journul  of  the  Medioa]  SoieaoM,  Oct.  1873. 
Guada  Med.  And  Siiri^.  Journal. 
Tbomw,  Ediuburgh  M«d.  Joarn^  Sept.  1809,  p.  202. 
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to  I'educe  the  invagination,  and  extensive  Abot  wounds  of  tbo  intisstine.  Tvro 
plauH  aiv  aduptud  in  dealing  with  tho  bowel  alter  excision. 

The  opemtion  of  exciKton  it*  executed  in  two  ways.  According  t-o  ou« 
molbod.  the  ends  of  the  intestine  after  reHeciion  are  broujLjrlii  iuio  uiid 
Btitebed  to  the  edged  of  the  extonial  wound  ;  by  llie  other  ]ilan,  rt(U*r  exoiniuu 
the  ends  of  the  bowel  aroappi'oxiniuted,  stilebed  together  by  »uture{«,  and  r^ 
Lorned  free  into  the  cavity  of  the  ahdonieu.  The  former  method,  involving, 
as  it  doets,  leHS  risk  to  the  life  of  the  patient,  should  be  adopted.  St^veral 
yeaix  ago  I  resected  successfully  eight  inches  of  the  small  intestine  for  gan- 
grene following  hernia,  leaving  the  extreniiticti  in  the  abdominal  opening. 
In  a  second  case,  in  which  1  removed  twelve  inehes  of  the  gut  in  a  »tat<.*  of 
gangivne  fi*om  strangulated  umbilicui  hernia,  hI  itched  the  ends  logeiher,  and 
returned  the  loop  into  the  abdomen,  the  result  was  no!  so  fortunate,  the 
patient  dying  on  the  second  day.  Dr.  Charles  Penrose  resected  succes-sAdly 
twelve  inches  of  the  ti-ansverso  CMilon  for  carcinoma,  bringing  tht*  ends  i»f 
the  gut  into  the  abdominal  wound.  While  the  danger  is  less  wlien  this  pluu 
is  adopted,  it  does  uoi.  necessarily  leave  the  patient  with  an  artificial  anus 
or  stercoraceous  fistula,  as  both  can  be  cnivd  by  subsequent  oper-atiiin. 

The  details  of  coiecloaiy  do  not  differ  from  tln»se  of  enterocloniy.  Tbt? 
mortality  of  the  operation,  based  on  one  hundred  and  fifty  ca.ses,  aniounl.s  to 
fifty  per  cent. 

I'ltEATMENr  AFTKH  LApARtn'OMY  AND  CoLoTOMV. — Ai\or  closiug  the  wound 
the  patient  nmst  be  kept  quiet  on  the  back,  with  the  shoidders  raised  some- 
what, to  relax  the  parietes.  Opium  should  be  given  only  to  relieve  pain  and 
Becure  peristaltic  rest.  The  use  eif  the  (catheter  will  be  required,  and  the 
bowels  may  l>e  allowed  to  remain  quiet  for  eight  or  ten  dayn,  after  which 
an  action  should  be  solicited  cither  by  enemata  or  by  soiue  gentle  aperient 
given  in  snutll  doses  and  I'eih'ated  at  intervaU  of  two  hours.  For  the  first 
twenty-four  or  thirty-six  hours  the  patient  should  abstain  from  all  nourish- 
mout  by  the  mouth,  using  oidy  small  pieces  of  ice.  Should  tho  exhaustion 
following  the  operation  be  very  great,  small  quantities  of  milk  with  a  littlo 
brandy  may  be  given  from  lime  to  time.  Vomiting,  which  sometimes  j>cr- 
sists  attor  lapan^tom^*,  is  best  controlled  by  minute  doses  of  calomel  (^on^- 
twoltth  of  a  grain)  with  one-ihirtielb  of  a  grain  of  morphia  admiiiistero^l 
every  hour  until  the  stomach  becomes  quiet.  Kxternal  heat  to  the  bo<iy 
by  hot-water  bags  must  not  be  overlooked.  In  the  event  of  peritonitis 
Betting  in,  the  bowels  should  bo  acted  upon  by  saline  cathartics. 


Diseases  of  the  Anas  and  Rectnm. 

Genrral  Observations.- — In  the  investigation  of  diseases  of  the  anus  and 
the  rticlum,  there  are  several  points  connected  with  ttie examination  of  patientn 
which  demand  consideration. 

First.  Position  for  examination, — In  females,  the  nositioD  which  I  prefer  is 

that  on  the  side  or  partly 
Fia.  387.  on    the    breast,   with    the 

limbs  well  drawn  up  l*>- 
wurds  the  abdomen  and 
the  hips  near  to  the  edge 
fif  the  l>ed.  When  the  pa- 
tient is  a  male,  the  l»est 
posture  is  that  upon  the 
elbows  and  the  knees,  the  head  and  shouldci's  being  low,  and  the  hips  well 
elevated  and  placed  opposite  a  good  light.  In  this  position  the  viscera  gnivi- 
t«to  towards  the  chest,  and  when  the  projK'r  speculum  is  introduce*l,  the  air 
expands  the  bowel  to  a  degi"ee  which  admits  of  the  most  .^tatisfactory  exami- 
nation. Many  of  the  n|>eralitins  on  the  rectum  can  be  properly  thmo  only 
with  the  patient  on  the  back  and  in  the  lithotomy  position.  With  the 
use  of  the  Macliiide  yoke  (Kig.  387),  this  pasture  can  bo  maintained  and  thti 


ll»cBrld»  yoko. 
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usnal  u,««iHlanU  formip|H>rtin^  the  limbs  di.HpcnBeti  with.  Clover's  crutch  will 
jin-^wcr  ih«  ridiiK*  puqMme.  ll'  the  object  m  to  exumino  the  interior  of  iho 
anuN. u  lowc'l  oru  napUiii  iutor|ioi>(ud  botwoeu  thu  tiugorn  utid  the  intufi^uiiiont 
will  enable  the  stirgoon  lo  unroll  or  overt  the*  imicuus  tiurtace,  if  at  x\w  i»anio 
thuc  iho  other  buttock  be  drawn  in  the  opportito  direction  by  one  hand  ol* 
the  patient  <ir  by  ihat  ot^  an  ahsistant.  If  it  in  deHiralile  to  enter  the  bowel 
with  the  tiiif^er.  the  nail  should  l>e  well  hbielded  by  HCiapinjr  it  a  few  linieft 
over  a  piece  of  niai^t  soap,  which  will  till  u]*  the  Mpace  underneath.  Hy  a 
digital  examination  wo  n\i\y  ascorlain  the  existeoco  of  heniorrhoidf*,  stric- 
ture. Cbe  prestiQce  of  morbid  growths,  foreign  bodies,  and  fiec^l  acoumula- 
tiunA. 

In  the  female  we  can  evert  the  lower  end  of  the  rectum  verj'  satinfactorily 
by  iur^rtini;  a  linger  into  the  vagiiiu  and  proH-^ing  upon  the  rectovaginal 
Aeptnm.  The  introduction  of  the  hand  and  arm  into  the  bowel  ban  ritcently 
been  practised  by  Simon  and  ittherN  with  a  view  to  explore  the  colon  and 
other  part,M  within  the  abdomen.  The  benelitw  resulting  fron»  nuch  violence 
of  so  doubtful  a  cbai*acter.  and  the  eviln  which  have  ivsnlted  are  ho 
touB.  that   I  feel  compelled  lo  condemn  the  practice,  nave  in  exceptional 

Forcible  dilatation  of  the  external  sphincter,  aH  practised  in  the  treatment 
of  fiAi^ure,  will  ot\en  nrove  of  great  value  in  enabling  the  surgeon  t<i  examine 
the  condition  of  the  nowel. 

The  inHtrumeutal  exploration  of  the  rectum  is  accomplished  by  different 
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Fig.  392. 


Wire  ttiiAl  spMulum  with  atytet. 


1  ipMiilnm  wfth  »n  (•Inofpitcd 


Icinds  of  specula.  The  orrlinnry  forms  of  anal  epecnla  are  the  bivalve  (Fig, 
38S).  the  trivalvo  (Fig.  ;i81»),  the  cylindrical,  of  which  there  are  two  kinds, 
one  having  ad  ovul  opening  on  its  side  (Fig.  390)  and  the  other  an  elongated 
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fenestra  and  stylet  (Fig.  391) ;  also  the  feucstrated  wire  speculum  with  stylet 

(Fi^.  392). 

'rile  l)ivalve.  trivalve,  and  wire  Bpoetilu  aiv  eoiiHtructed  of  metal,  and  the 
cylindrical  ones  are  made  of  glass  or  of  hard  rubber,  the  inner  surface  of  the 
lubo  hiiiuix  l)ii;;lily  polisht^d.  so  as  to  prove  a  ^ood  retleetorof  \'\)^\it.  The  iu- 
Biruinoni  wliicli  in  u  Uw^v  majurity  ol'  cases  1  pi'cfer — indeed,  the  only  oire 
which  1  consider  of  much  value — is  the  onJiiiary  Sims'  sjKjculum  (Fi^.  3Vf'.i). 

To  cleanse  the  mucous  menibr»no 
Fi<i.  li93.  of  the  bowel,  a  piece  of  »iit\  H])rtnjie 

or  a  pledget  of  lint  and  a  jwir  of 
dressing-forceps  will  Ije  required. 

A  very  thorough  exp<>sure  of  th< 
itjclum,  to  the  extent  of  three  incheay^ 
may  be  obtained  by  etherizing  the 
patient  and  using  the  two  index  lin- 
gers as  one  would  employ  a  bivalve 
Hpcculum,  thus  forcibly  dilating  the 
sphincters.  Preliminary  to  an  exanii- 
simi'  Bpecuium.  uation  of  the  i*ect,um,  it  is  often  necetjt- 

eary  to  clear  the  bowel  of  all  fax-al 
accumulations  by  means  of  an  injection :  indeed,  in  obscure  caHeei  of  rectal 
dinoust',  no  examination  is  complete  without  tbis  pm)ai'atory  measure.  Ene- 
niiit;t  nuiy  be  prepainjd  from  ditferent  materialH.  Those  in  common  use  are 
plain  water,  cold  or  warm;  water,  WMth  the  ndditiof»  uf  a  tabIesp(ionful  nf 
salt  or  of  some  Castile  soajt ;  flaxseed-tea,  sometimes  with  the  addition  of 
the  spirits  of  turpentine ;  castor  or  sweet  oil.  with  molasses  and  lard  ;  starch 
suspended  in  water;  with  many  others  of  less  value.  Where  any  lesion  or 
ttunor  exista,  or  where  an  operation  is  contemplated,  the  injection  should. 
consist  of  a  solution  f)f  boracic  acid  (3iv  to  water  Oi). 

When  clysters  are  admini^*iered,  the  patient  should  he  placed  on  the  aid* 
near  to  the  edge  uf  the  bed,  with  the  knees  drawn  up.  When  a  small, 
enema  is  required,  one,  for  example,  not  exceeding  two  or 
thi*ee  ounces,  the  bust  instrument  for  the  purpose  i«  a  hard- 
rubber  syringe  holding  about  four  ounces  (Fig.  H04) ;  and  if 
the  nozzlu  be  curved,  the  patient  will  \'v  ablo  to  u»e  it  without 
assistance,  especially  when  in  the  slunding  position.  When 
larger  injections  are  ivquired,  the  best  instrument  fur  the  pur- 
pose is  the  Davidson  syringe.     (Fig.  HH-i.) 

The  metal  or  hanl-rnbber  nozzio  in  all  clyBter  syringes 
should  be  discarded  and  bom-  used  instead,  the  extremity 
being  blunt  and  sunHjthly  nmnded.  Whether  bone  or  metal 
be  employed,  great  comfort  and  safety  will  be  i-ealiaed  by 
slil>f)ing  over  the  noxzle  a  rubber  j^hield.  The  wd^nos**  and 
flexibility  of  ihe  gum  admit  of  its  being  inlroduceil  into  the 
bowel  without  the  htist  inconvenience  or  pain.  The  point  of 
the  nozzle,  ailer  l>eing  smeared  with  lard,  cold  cream,  or  zinc 
ointment,  and  all  air  expelled  trom  the  syringe,  should  be 
inserted  into  thi*  anus  and  directed  upwards  and  ha<'kwnrdH 
towards  (he  aucriim,  ho  as  to  kei^p  the  instrument  iu  the  axis 
of  the  bowel  utitil  l>oth  sphincters  are  passe<l.  when  the  con- 
tents of  the  instrument  should  be  slowly  discharged  into  the  rectum.  Wliea 
it  is  desirablo  to  retain  an  injection  pernmnently.  the  quantity  must  bo  small, 
and  the  {>alierit  nhonld  nuiintain  the  recumbent  position  forhfteeu  ortweuty 
minutes  after  its  ivcfplion. 

Congenital  Malformation  of  the  Anns  and  Rectum. — Such  anomalies  in 
deveio|»menL  art*  of  rather  rare  occurrence:    unfortunately,  in  most 
tbey  art*  not  onti»*ely  correclible  by  surgieal  operations. 

Malformations  of  the  anus  are  ot'  three  kinds :  first,  proternatural  uarrovriog 
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of  the  anal  aperture,  soinetimos  oi>«<ningiu  abnormal  positions  on  the  peri- 
SGUin  .  second,  cutnuoouH  or  mi-^iiiEiniuoLiM  ol'l'KihIoii  (ri^.  395):  and,  tnirdj 
#niire  abdonce.  An  additional  romplieation  uiuy  exUt  in  coujuuctiou  M'itb 
%ny  ol'  these  varieties. — naiui'ly.  that  ui'  a 
fax*al  flKtula. — which  may  c-onununioatt*  with 
thr  vai^ina.  the  bladflor.  tbe  uiuthru,  or  may 
open  upon  iho  surfueo  of  the  body,  near  to  or 
remote  from  the  perineum  The  liiaiisties  of 
Z'threr  and  of  ColliuH  comprise  ()0.G54  new- 
bom  children. onlySof  whom  suflered  i'iti\n  ini- 
perfonite auug.  Thenu defective  eonformationw 
of  the  atiUM  and  of  the  rectum,  according  to 
Curlinjj,  are  more  common  to  malet*  than  lo 
leniale^.  In  1»U  cases.  t>8  weiv  ntalcH  and  '2'<i 
female-s.  Thirt  <Iittorence  in  lavor  of  male 
children  is  not  HUstained  by  the  latde?*  of  M. 
Bouisaon.  Of  the  UHi  cases  tabulated  by  this 
author,  53  were  females  and  47  malcH.  (^eich- 
lenHtern'si  wtatiflticsi  on  (lie  eubjeel  give  241 
Biales  to  184  tenmlcB.  In  my  own  exiierience^ 
Lhe  male  &ox  haa  t>cen  mucfi  ot\ener  the  tsub* 
joct  t)f  this  vice  of  develojnnent  than  ilie  female. 

In  tlie  first  vanety.  or  that  wheiv  ilie  anal  uritlce  is  preternainrally  nmall, 
le  opening  i^  not  always  in  the  normal  pohiitoii.  In  a  case  which  1  haw  with 
r.  Ilenry  S.  (JroflH.  of  thin  city,  it  waH  silualcd  at  the  anterior  extremity  of 
le  raidie  of  the  scrotum,  or  wheiv  the  hitter  joinn  the  penis,  and  it  received 

ilh  uitliculty  the  point  of  a  ^mall  Hilver  probe.  In  the^e  ca^en  of  simple 
malformation  thei'e  will  be  more  or  leas  bulging  uf  the  parts  by  the 
nt  of  the  meconium  when  the  child  ciiea  or  Hti-aintt.  If  the  anus  is 
nt.  this  protni^iun  or  conical  extension  of  the  perineum  will  not  be 
bresont,  but  the  tinger  pressed  aguini*t  the  anal  region  may  detect  an  impulse 
TroiD  the  |)reS8uro  of  tiie  intestinal  contents  which  the  eye  cannot  discern, 
TThese  are  the  fonna  of  anal  maltorniation  which  admit  of  treatment. 

When  (he  oritice  in  the  gut  is  contnicted,  or  when  the  occlusion  consists 
of  a  thin  membrane,  the  pn^jju'r  plan  in  to  nutkc  a  crucial  incision,  and  to 
iustrucl  the  nurse  or  the  mother  to  introduce,  daily,  a  bougie,  made  by 
melting  or  shaving  a  tallow  candle  down  to  the  pro]>er  size.  When  tbe  anal 
oritice  opens  suine  dislame  fron»  the  proper  place,  it  >hould  be  slit  up  to  the 
bowel  upon  a  director,  after  the  nuinner  <d'  (fividing  a  tistula. 

In  casiJB  of  entire  absence  of  the  anus,  a  careful  dissection  will  be  required 
ID  the  direction  of  the  raphe,  through  the  skin,  muscular  and  cellulo-adipose 
Btructures,  taking  care  to  follow  the  slight  curve  of  the  coccyx  and  sacrum, 
•nd  using  fWmi  time  to  time  an  exploring-needle,  in  oixler  to  detect  the  pred- 
onco  of  tne  meconium  and  thus  have  a  guide  ft»r  the  safe  progress  of  the 
incisum,  If  the  rectum  is  successfully  reached  and  ojwned,  it  is  necessary 
to  bring  it  down  and  to  attach  it,  by  means  of  interrupted  sutures,  to  the 
margin  of  the  external  wound,  alter  the  manner  of  Amussat,  in  order  to 
prpvent  the  cicatricial  contraction  of  the  newly-formed  anus.  In  these  cases 
of  imperfection  and  iA'  al>sence  of  the  anus,  the  external  sjdiincter  is  gener- 
ally present,  though  it  may  ni»t  be  com|>lete  in  all  respects.  Its  entire  absence, 
Jiowevcr.  would  not  email  Itvcal  incontinence,  as  the  ottice  of  guaniing  the 
lower  end  of  the  gut  against  involuntary  discharges  belongs  to  the  internal 
Bj>hincter.  A  very  unfavorable  complication  of  imperforate  anus  is  that  of 
focal  tistuta. 

The  most  common  malfi)nnations  of  the  rectum  are  the  following:  firsts 
imrtial  absence, — thai  is,  the  bowel  ending  at  various  distances  from  the 
anus  (Fig.  396) ;  second,  entire  absence,  and,  in  nire  instances,  the  colon  also 
vautiog;  and,  third,  abnormal  termination  in  the  vagina  (Fig.  397),  bladder, 
Urethra,  or  in  other  unustml  position.     These  vicious  conformations  of  the 
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rectum  may  be  aesociated  with  a  perfect  anus,  or  with  any  of  ita  imperfo- 
rato  forma. 

It  is  only  when  tht.^  ivrtuni  tiinninatea  a  flhort  difttAnoe  fVom  the  sui 
that  the  meconial  tumor  can  l>o  fell.  It  may  pi'otrnde  into  the  anu«,  when' 
the  latter  is  proscut,  or  it  may  be  detected  by  inserting  a  finger  into  the  anal 
orifice.      Unless  the  surgeon  is  able  to  see  or  to  feel  this  distention  pn>- 
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dueed   hy  the  impri.soned  contentH  of  the  intestine,  any  opinion  as  to  th^ 
leriniriation  of  the  rer^tum  can  only  be  mere  conjecture. 

When  there  is  assnciatcMl  with  an  imperfection  of  the  bowel  an  imperfoctly- 
devoloped  pelvic*,  the  lower  diameters  oeinp  much  contracted,  the  entire  ab- 
sence of  the  rectum,  on  the  authority  of  Rokitausky  and  CVirling.  may  bo 
assumed.  It  is  allege*!  that  if  a  cathctor  or  sound  introduced  into  the 
bladder  or  vaccina  in  found  to  strike  directly  in  contact  with  the  sacnim.  it 
indicates  the  absence  i>f  tlie  roctum.  The  nensations  impiirted  by  tliit*  IohI 
arc  mit,  however,  by  any  means  decisive  on  this  point. 

AVIitMi  tile  iibiiornuil  condiiiou  of  either  anus  or  rectum  is  such  that  no 
escape  of  the  inie?*linal  contents  can  take  place,  the  child  noon  loses  \i^^  appe- 
tite, cries,  and  refuses  its  nourishment ;  the  abdomen  becomes  distended.  V(jmit- 
ing  follows,  and  the  little  Mutferer  sinks  and  dies,  as  in  ortlinary  obstruction 
of  the  bowels.  Thai  a  child  may  survive  for  a  long  timw  with  such  a  mal- 
formation is  attested  by  the  case  related  by  Bodenheimer,  in  which  a  child 
with  absence  of  the  rectum  was  not  operate<l  upon  for  three  nutnihs  alter 
birth,  and  yet  enjoyed  perfect  health.  The  intestine  was  found  thnte  inches 
ft-oni  the  surface,  and  tne  child  was  kno^vn  to  bo  alive  two  vears  aAer  I  he 
opei*alior»,  i|uite  well,  and  with  perfect  control  over  the  bowel. 

Treat.me.nt. — In  eases  whei-e  the  anus  exists,  and  the  rectum  terminates 
low  down  in  a  membninous  cnbde-sac  whicli  ih  likely  to  be  distended  bv  the 
straining  efforts  of  the  child,  a  grooved  needle  should  be  first  introduced  into 
the  swelling,  in  order  to  ascertain  its  contents,  and.  if  they  arc  found  to  con.sist 
of  mceoniimi.  a  punciuiv  shonld  be  made  with  the  point  of  a  knife  sufficiently 
large  to  adntit  the  blade  of  a  blunt-p(finled  bist(»urv.  with  whieh  the  wound 
may  be  freely  enlarged.  When  the  rectum  ends  higher  ujk  and  in  associ- 
ated with  absence  or  imperfoi-atiou  of  the  anin*.  explonitory  jtunctures  are 
hoxanlous,  eH[K'cially  when  made  with  an  instrument  the  size  of  the  onliiiary 
trocar.  It  is  iinpos.sible  to  determine  how  low  the  peritoneum  deMcends.  and 
these  stabs  in  the  dark  may  do  great  harm  bv  wounding  iIiIm  membrtine. 
The  best  plati  to  pursue  is  that  of  making  a  carelul  dissection,  the  child  being 
etherized  and  held  in  the  position  of  a  patient  about  to  be  cut  for  stone.  Th« 
incision  shonld  be  made  in  the  dirvction  of  the  perineal  rapho.  over  the  plactt' 
where  the  anus  is  normally  situated,  and  be  continued  cautiously  up,  close  U> 
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yx  and  to  the  ftacrum.  guidod  by  a  fingor  in  iho  anterior  part  of  tbe 
If  thti  Burguon  be  fortunate  enough  u>  reach  the  gut  and  to  niako 
ng  into  itH  cavity,  ho  should  endeavor  to  draw  it  down  by  tho  foiTejw 
lect  it  by  BUtuit?s  an  near  the  surtace  of  tho  extemul  wound  as  poft- 
*he  depth  to  whieli  it  in  proper  tu  go  in  Heareh  of  tlie  bowel  ban  not 
ermined.  Mr.  Kriohst^n  reached  ine  rectum,  in  one  cjise,  at  the  din- 
three  iuchcH  from  the  surface,  but  the  child  HubtHjquunlly  died  from 
lUilitiB. 

ig  places  the  limit  of  ineif^ions  at  one  inch  and  a  half  and  any  one 
j^lVlly  diftsectrt  the  perineum  of  an  infant  will,  I  think,  entirely  ngrce 
«  writ<.'r.  Beyond  rhin  depth,  the  cul-de-aoc  of  tlie  peritoneum  will 
f  Iks  laid  open.  Whenever,  therefoix'.  the  search  for  the  rectum  at 
luce  proven  fruitless,  I  he  operation  of  (ndotomy  should  be  made,  i-ather 
pursue  farther  a  blind  si^areh  in  a  dangerous  region.  In  connection 
s  object  two  questions  arise:  first,  is  the  attempt  to  save  the  life  of 
13'  the  resort  to  an  artificial  anus  advisable?  and,  second,  if  so,  which 
preferred,  the  lumbar  or  the  inguinal  operation  ? 
termine  tbe  tirnt  is  a  very  Himjile  matter:  it  is  always  the  duty  of 
eon  to  save  life,  and  if  he  neglects  to  employ  all  the  resources  of  his 
tat  end,  be  fails  to  meet  the  moral  requirements  of  his  position, 
jard  to  the  best  method  of  reaching  the  colon  in  infants  there  is  a 
te  of  opinion.  The  objections  urged  against  lumbar  colotomy  are  tho 
pth  of  tbe  descending  colon  ;  its  niobiiity  in  consequence  of  the  length 
esocolon,  rentlering  it  difficult  totind.  or,  when  reached,  exposing  tbe 
om  to  injurt'  in  the  act  of  opening  the  bowel ;  and,  finally,  the  pos- 
placoment  of  the  colon,  the  gut  being  frequently  situated  on  tbe  right 
lediau  line.  A  distended  and  resonant  condition  of  the  rii^bt  iliac 
vith  a  flat  state  of  tho  letl,  will  indicate  to  some  extent  this  displaced 
of  the  bowel.  It  is  certainly  much  easier  to  reach  the  intestine  by 
operation — that  is,  in  the  inguinal  region — than  by  Amussat's  plan, 
tho  loin ;  but  tbe  former  involves,  of  necessity,  the  opening  of  tho 
urn.  which  exposes  the  patient  to  the  risk  of  peritonitis.  The  easea 
1  by  Mr.  Curling  are  not  sufticiently  nnmei-ous  to  Justify  any  decided 
JUS  from  a  comparison  of  the  two  plans,  though  most  favorable,  as 
ley  go,  to  the  opei-aiitm  in  the  groin. 

irleen  cases  in  which  Littre's  operation  was  performed,  nine  recov- 
lile  in  seven  instances  in  which  lumbar  colotomy  was  done,  only  two 
mccessful.  Alter  examining  tbe  bo<iie(^  of  infants  with  refeivnce  lo 
it,  tbe  objections  urged  against  the  Amussat  method  of  reaching  tho 
ipear  to  me  to  he  well  made. 

jreat  extent  of  ihe  sigmoid  flexure  in  new-bom  children,  in  conso- 
)f  which  it  is  sometimes  seen  lying  in  the  right  iliac  fossa,  induced 
'  to  insist  that  the  opei*ation  should  be  done  on  that  side;  but  tbifl 
on  of  tho  bowel  is  by  no  means  sutliciently  common  to  warrant  any 
icedure.  Mr.  Erichsen,  rt^cognizing  the  difficulties  which  attend  the 
through  the  loin,  advises  that  the  operation  be  done  in  the  right 
region,  thereby  reaching  the  caecum  or  the  head  of  the  colon,  a 
ol'  doubtful  propriety. 

access  which  has  tbilowed  colotomy  in  children  for  imperforation  of 
*  and  the  rectum  cannot  well  be  determined.  M.  Gucrsant*  operated 
imes  without  a  single  success.  A  few  oases  of  i-ecovery  are  recorded 
i  do  Cassis.  Rttchanf  Maisonneuve,  and  Amussat. 

rilion  of  Itunbar  co|ot<?my  tor  imperforate  anus  or  rectum  in  tho 
not  materially  ditl'er  from  the  Karne  operation  in  the  adult.     If 
colotomy  be  preferred,  the  i»tepaof  the  operation  do  not  dilfer  much 
>ao  for  tying  the  iliuc  arlen-.     An  incision  should  be  made  over  the 
I  region,  parallel  to  and  half  an  inch  above  Poupart's  ligtiraent.  and 
n  one  inch  external  to  the  anterior  superior  spinous  process 

*  Ball,  de  Tb£r.,  ton.  xlix. 
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of  the  ilium  to  a  point  opposite  the  middle  of  the  groin.  The  skin  being 
dividt'tl,  the  Hul.H'Uttineou^  cellular  tisHue  and  the  difforont  tendiiiouv  and  mus- 
cular luyors  should' bo  raised  and  incised  upon  a  director.  When  the  peritu- 
ueum  is  reached  and  opened,  the  sigmoid  Hexiire  of  the  colon  wdl  pj*obably 

E resent  at  the  womid.  Two  needles,  eiioh  armed  with  a  silk  thread.  f*houM 
e  passed  tlir'»u«jh  iho  walls  of  the  intosline  in  a  btngitudinal  direction.  By 
these  threads  llie  bowel  is  to  be  drawn  through  the  wound:  it  is  then  to  Ihj 
opened  in  its  UiU|(  axis,  each  niar-jin  bcin^'  securely  attached  to  the  cutaneous 
edge  of  the  paiietal  wound  by  a  miruber  of  interrupted  stitches. 

Even  in  those  cases  where  an  opening  is  established  in  the  groin,  if  is  not 
impossible,  later  on.  to  coax  the  bowel  down  into  the  pelvis  until  it  approxi- 
mates the  perineal  surface.  This  was  successfully  accomplished  by  i>r  Byrd, 
of  Illinois,  his  method  being  similar  in  principle  to  that  of  Demarquas  (only 
fiubstituliiig  rubber  for  lead;.  An  elastic  string,  with  a  long,  delicate  needlei 
attaehed  at  <)ne  end  and  a  small  rubber  bulb  at  the  other,  was  passed  fT»:»m 
the  intestine  through  the  perineum.  The  cord  by  its  elasticity  gradually 
drew  the  yieldijig  intestine  down  towards  the  flixjr  of  the  perineum,  where 
an  opening  in  tlie  natural  location  was  made  and  the  continuity  of  the  two 
established. 

Abnornuil  commimications  of  the  anus  or  rectum  with  adjoining  oi^ni^ 
constitute  a  serious  complication; 

First.  The  opening  may  exist  between  the  anus  and  vagina,  the  rectum 
terniiuating  some  distance  abos'e.     In  such  a  case  the  anus  should  be  dividwl 

IioHleriorly,  and  an  incision  cautiously  carried  upwards,  following  the  wiorum. 
f  the  bowel  bo  discovered,  it  mustLe  opened,  drawn  down,  and  conuccied 
to  the  anus  by  sutures.  In  a  cai^e  of  this  kind  ix'lated  by  Amusaal,  the  anuV 
was  entirely  ignored,  an  opening  being  nmde  between  the  latter  and  tho 
coccyx,  through  which  the  I'ecium  was  reached  and  opened.  ThiB  patient 
survived,  grew  up  to  womanhood,  and  was  married. 

Second,  ihid  rectum  may  terminate  in  the  vagina,  either  with  or  without 
an  anu«.  In  either  case  the  proper  treatment  consists  in  carrying  a  cur\'ed 
director  into  the  vagina,  and  through  the  tistuhuis  communication  into  the 
gut.  The  director  should  next  he  turned  in  such  a  manner  as  to  press  into 
the  auus,  or,  in  the  ab.senco  of  the  latter,  against  the  penneum*  when  a  tVce 
incision  should  be  nmde  down  upon  its  point,  and  be  sufficiently  enlarged  to 
make  a  direct  an<l  ample  way  of  escape  for  the  meconium. 

In  two  cases  of  this  kind  which  I  have  operated  on,  one  at  the  Pennajl- 
vania   Hospital  and   tlxe  other  at   the  l^niversity  Hospital,  the   result  w«t| 
entirely  successful.     The  tiecc^  were  gradually  diverted  from  the  vagina  and 
the  fistula  closed  up.     There  are  a  numl^er  ot'  I'ccorde*!  eases  of  this  imper- 
fection, in  which  no  effoil  was  made  to  correct  the  infirmity,  tho  presence  of 
which  does  not  appear  to  have  shortened  life  or  to  have  prevented  preg- 
nancy.    When  the  opening  between  tho  bowel  and  the  vagina  is  large,  thw 
operation  may  fail,  in  whfcb  case  there  i-emuin  two  resorts:  one  of  closing 
the  rectovaginal  optming.  by  paring  its  edges  and  uniting  them  by  sutures 
atter  the  anal  orifice  is  well  established;  and  the  other,  by  incising  the  p«ri- 
neuni  antero-posteriorly, — iu  the  absence  of  the  unus, — dissectiiig  the  rectuoL. 
froni  the  vagina,  pulling  it  down,  and  securing  it  by  sutuix^s  to  the  externafl 
o|H<ning.     This  is  the  ojieration  of  KizEoli,  and  i^esembles  iu  many  pointa  that 
of  l>iettenbach. 

Third.  The  rectum  may  terminate  in  the  bladder  or  in  the  urethra,  and,  oa 
iu  those  cases  where  the  communication  exists  with  the  vagina,  the  conditioa 
does  not  involve  any  immediate  risk  to  life,  since  the  contents  of  the  bowelfl 
can  be  discharged  through  these  unnatural  routes.  Very  commouly,  however, 
sooner  or  lat*«r.  the  fistulous  orifice  beeonuv*  obstrticted  by  the  f»ces,  aa  ihey 
begin  to  assume  the  solid  form,  or  by  foreign  bodies,  such  as  the  seeds  of  ftniit 
taken  into  the  stomach.  The  certainty  of  such  an  obstruction  is  ample  justi- 
fication for  making  an  attemi)t  to  reach  the  rectum  by  a  cautious  dissection 
through  the  periueutu,  detaching  it  from  its  connection  with  the  hla<ider  or 
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thra.  drawing  it  to  th«  position  of  the  new  anus,  and  there  connecting 

loans  of  a  numliLT  of  itilernnttcHl  t>titchu8.     iShoutrl  tUo  Hurj^eun  fail  to 

*?r  iho  bowel,  ilio  oponitiun  ol  ooloiomy  may  bo  perfannetl. 

rth.  The  amis  or  rectum  may  open  njMin  the  surface  at  unuHual  lot-ali- 

^r  example,  on  the  raphe  close  to  the  Hemtnm.at  the  pofttfrior  commis- 

tf  the  h»l>ia.  an*i  at  other  parts  of  the  i>erineiim.     Tlie  tivntme lit  in  mm-Ii 

IH  to  tilit  up  the  ahnorintil  liHtuloiiHi  track,  when  near  to  the  usual  position 

k  Ixkwel.  and  eHtabli»h  a  free  openinif  at  the  proiwr  |t)ac'e  for  the  normal 

LaiTey  »aw  an  infant  seven  n^onthsand  a  half  old  in  whom  the  anna 

kd  in  the  loin,  ihiNJo  ineheft  external  to  the  spine. 

operations  to  correct  thode  abnormal  conditions  of  the  intestine  must 
no  untiHeptically. 

idylomata. — These  formaiionM  are  frequently  eeen  scattered  about  the 
I  of  the  anus,     Thev  are  S4>metimeH  called  pupillomata.  at  other  times 
ations  or  wart«.     They  iippcur  as  flat  sessile  elevations  having  a  ^raiiu- 
loisl  Hiirfaee.    These  prowLliM  may  be  either  distinct,  or  in  patches  ch>sely 
K'd  together,  and  often  emit  a  very  unpleasant  odor.    They  are  eompo-jcd 
tH.-rti'ophied  papilhv.  or.  what  is  the  equivalent  of  t  hese.  of  loops  of  IWood- 
&.  supiKirted  by  connective  tissue  and  covered  with  layers  of  epithelial 
They  ^row  extiberantly  in  a  moist  locality,  a  eondiliorj  which  Kenei'ally 
about  the  anus.  pnMluced  by  the  contact  oi"  the  nates.     They  are  sup- 
to  arise  frequently  from  carelessness  in  matters  of  pei-sonal  cleanli- 
but  in  most  instances  their  pivsence  can  be  traced  l<i  a  syphilitic  or 
'bd'al  (jri^in.     They  ditfer  so  widely  in  appeanince  from  external  hem- 
ids  that,  did  1  not  know  to  the  couliniiy.  I  should  scai*eely  conceive  it 
ie  that  the  two  diseases  could  be  coufounde<i  with  each  other.     External 
Hre  either  round,  pendent  tumors,  or  loose  folds  of  the  integument,  having 
K>l.h  suHace.  whereas  condylomata  aiv  flat,  and  possess  an  irregular,  warty 
kruncc. 

^TMENT. — The  treatment  coneists  in  enforcing  careful  and  fVequent 
Ions  with  carbolic  acid  soap  and  water,  drying  the  parts  thorougldy, 
rftorwards  dusting  with  a  powder  consisting  of  equal  parts  of  calomel 
gallic  acid,  interposing  beween  the  folds  of  the  buttocks  a  piece  of 
Ben.     The  great  object  is  to  pivvent  the  vegetations  coming  in  contact, 

0  avoid  the  presence  of  moisture.  Should  this  not  answer,  the  growths 
d  Iw  clipped  off  on  a  level  with  the  skin  with  a  pair  of  scissors,  and  the 
ing  surfaces  touched  with   nitric  or  chromic  acid.     The  hemorrhage 

1  follows  their  removal  is  sometimes  wry  profuse,  and.  should  it  not 
ie  spontaneously,  can  be  conti*olled  by  applying  the  wtwdeivd  sultsul- 
\  of  iron.  When  these  warts  ivturn,  the  patient  should  be  placed  on  a 
B  mercurial  course  of  treatment,  never,  however,  carried  to  salivation, 
his  object  the  coritjsive  sublimate,  in  doses  of  one-thirtieth  of  a  grain, 
Wiswer  the  purpose  best. 

b'itas  Am. — Itching  of  the  parts  al>out  the  anus  is  moet  frequently  the 
quence  of  some  disease  or  irritation  within  the  bowel,  such  as  [liles, 
worms,  or  other  parasit4.'S.  In  certain  poixons  it  is  due  to  coi»stipation, 
»»thei*s  appears  to  be  connecteil  with  some  |>eculiar  state  of  the  nerves 
is  region.  A  medical  officer  in  the  United  States  army,  wlumi  1  treated 
distressing  |iruritus,  informed  me  that  the  disease  was  very  common 
ixico.  and  was  pnxlmred  by  llie  same  cuune  that  had  led  to  the  utfection 
which  be  himself  suffered,  namely,  the  habitual  use  of  a  hot  aromatic 
w  of  |>epper.  The  leucorrha'al  discharges  of  women  otten  excite  the 
ic  by  remaining  in  contact  with  the  skin  of  the  perineum  and  developing 
Bema.  The  itching  frequently  occurs  at  night,  atter  the  patient  retires 
Ki,  and  occasionally  prevents  sleep  for  hours.  The  sensations  some- 
[  expeiienced  are  those  of  something  crawling  in  the  lower  end  of  the 
When  the  ii'rilation  is  severe,  the  disposition  ti)  sci'atch   becomes 
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irresistible,  and  the  nails  are  oilen  applied  so  vigoroudy  ae  to  cause  excorift* 
tion  ftnd  inflarniimtion.  The  repetition  of  the  scmtohing,  and  the  pi-olongcd 
irritation,  so  alter  the  skiu  that  it  Iohcb  its  pliability,  and  becomes  red.  drj*, 
and  r(»u>^h,  or  ])rcteniaturally  white  and  Hcaly.  A  sea-captain  who  was  a 
aubjoot  of  pruritii!*  imi  told  ine  once  that  when  the  itching  came  on.  so 
iulolerable  was  the  distre»H,  and  ho  utterly  was  he  at  the  mercy  of  \iw 
iH'nsation,  that  all  flelf-contml  was  lost,  and,  though  doing  the  honors  of  the 
table  of  his  ship  at  the  moment,  and  in  the  presence  of  ladies,  he  has  invol- 
untarily dropped  the  carving-knife  and  commenced  vigorously  to  scratch  hia 
anus. 

Treatmen't. — If  there  is  reason  to  believe  that  the  pruritus  depends  upon 
the  presence  of  hornorrhoitls,  an  operation  for  their  removal  will  usually 
effect  a  cure.  If  it  is  caused  by  ascarides,  they  must  be  expelled  by  injec- 
tions of  carbolic  ucid  and  sweet  oil  (ono  part  of  the  acid  to  six  parts  of  oil). 
Enenuita  of  tiiiiuMitine  and  flaxsced-tea  also  answer  a  good  purpose  as  a  local 
anthelmintic,  and  the  same  is  true  of  the  dilute  tincture  of  the  sesquichlorido 
of  iron.  If  an  nl<'er  exists  in  the  bowel  and  causes  the  pruritus,  little  nMicf 
can  be  exiKM-ted  until  it  is  healed  by  the  application  of  caustics.  Parasitio 
irritation  is  busl  rL-lii-ved  by  injections  of  dilute  sulphurous  acid,  or  by  sup- 
positories of  lac  •^ulphuris.  lu  some  instances  the  disease  is  caused  by  consii- 
pation.  or  arises  from  eauses  connected  with  imjjorfect  digestion:  derange- 
ments of  this  kind  must  be  eoiTecto<i  by  a  pill  consisting  of  rhubarb,  extract 
of  bolladonna.  exli'a<'t  of  nux  vomica,  and  the  bichloride  of  mercury.  All 
stimulanih  and  hiii;hly -seasoned  food  should  be*  discarded.  When  the  pruritua 
depends  ujjon  a  disonlert'd  slate  of  the  ner\*«s  of  the  anus,  independent  of 
any  local  excitant, — a  eondition  occasionally  seen  in  delicate  females, — the 
proper  coui'so  will  bo  lo  improve  the  general  health  h^"  administering  iron, 
quinine,  and  arsenic  combined,  din^cting  local  and  general  bathing  and  living 
n»  much  an  possilile  an  out-door  life.  To  ivlieve  the  itching,  there  area 
luimber  of  local  ivmedies  wliicb  may  be  applied  with  advanta;ije.  Among 
these  may  be  menti(nied  fre<pienl  ablutions  with  cold  water,  and  the  use  o| 
j>iil!n  soap,  fn>m  whieh  a  thick  lat!ior  shonid  be  made  and  pressed  into  tln^ 
arms  with  the  tingcr.  Mcrcuiial  and  eitrine  ointments  will  often  pi*ove  useful, 
and  their  ctticacy  will  be  enhanced  by  the  addition  of  a  little  carbolic  acid 
and  morphine.  Among  the  lotions  which  give  relief  ai*e  lead-water,  ettm]>hor- 
water,  tar-water,  thymol,  ami  a  solution  of  borax.  The  oxide  of  xinc  oint- 
ment is  best  adapted  to  heal  the  excoriated  surfaces.  The  nitrate  of  silver, 
of  the  strength  of  ton  grains  to  one  ounce  of  distilled  water,  is  used  fom 
similar  imrpose.  When  all  other  remedies  have  faikMl,  I  have  used  the  foUow- 
ing  with  the  most  gratitying  result :  sulphate  of  zinc  and  alum,  equal  part4, 
are  to  b«  placed  hi  an  earthen  vessel  ami  heated  sutlieieutly  to  drive  off  their 
water  (d'crvstallization.  or  until  they  become  a  confluent,  hard  mass.  Prom 
half  a  drachm  to  one  drachm  of  this  substance,  powdered  and  dissolved  in  a 
little  water,  should  be  thrown  into  the  rectum.  In  a  few  minutes  it  will  de- 
stroy the  itching.  I  havosucceoded  thus  in  curing  cases  of  the  disease  which 
ha<l  for  years  delie-d  all  other  remedies.  Tiie  prescription,  1  believe,  is  an  old 
Ktiglish  ivmcdy.  An  injection  which  I  have  used  with  sueeess  when  other 
remedies  havy  failed  is  one  consisting  of  thirty  gniins  of  the  bromide  of 
iw)taBh  dissolved  in  half  an  ounce  of  slippcry-cIm  tea  A  suppositorA*  eontAin- 
jng  three  or  four  gmin^  of  iodoform.  inlnHluced  into  the  rectum  on  retiring 
to  bed.  will  be  found  to  have  an  excellent  effect  in  nocturmil  pruritus.  Many 
persons  derive  great  comfort  from  wearing  a  pad  of  nakum  made  to  fit  up 
against  (he  juuis — a  suggestion  of  Van  Hiux*n'».  I  have  found  that  washing 
out  (ho  lower  bowel  with  an  eiu*ma  of  water  immediately  beforo  n'liring 
to  bed  will  ot\on  insure  a  complete  exemption  from  this  lowd  irritation 
during  the  night.  Allingham  directw.  lor  the  same  purpose,  a  metal  or  bono 
rcrtal  plug,  with  twoshiuiklei's.  to  |o*cvent  its  slippitig  into  the  intestine.  This 
is  to  be  introduced  into  the  bowel  at  bedtime.  The  pressure  which  it  cxertA 
on  the  nerves  and  vessoU  of  the  ports  effectually  pruveuta  the  itching. 
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Mterismufl. — Thin  la  u  HpusnioUic  contraction  of  the  epbinctctr  muecio 

18.    After  it  existrt  for  some  time  the  nuiec-le  beoomen  hypvrtropliiiHl, 

like  a  ring  of  iron.     It  is  ^ene'ritllv  UHsuciatcd  with  8|mHni  of  the 

lUBclc!^,  in  coneoquonoo  of  whicli   the  oriHoe  of  the  anu*  is  so 

to  be  Bcaiwly  visible.     The  patient  in  such  caseH  olU-n  finds 

t  to  cxpei  the  frt-ces,  on  Recount  of  tl»e  roHistnnco  offered   by  the 

;ly  contracted  muscle,  and  suffers  considerable  pain.     I  at  one  time 

fed  that  this  state  of  the  sphincter  was  always  caused  by  the  presence 

'  iisure  or  ulcer  of  the  rectum,  but  I  am  now  convinced  that  it  may  exist 

\y  inde]>endent  of  any  such  disease.     It  is  not  unfrequentiv  the  cause 

il  accumulations  in  (lie  I'ecluni^  which  cannot   be  extruJed  without 

aid. 

k«iTMKNT. — A  careful  examination  of  the  anus  and  the  retrtum  should 
pe  all  treatment,  with  a  view  to  ascertain  if  there  is  any  local  disease 
1  will  explain  the  muscular  spasm.  If  an  ulcer  is  discovered,  its  treat- 
[\»  oi  ])rimary  iniporianco,  When  no  structural  alteration  can  b*- de- 
|L  and  if  the  attection  is  associated  with  constipation,  the  bowels  should 
bved  by  gentle  laxatives,  like  magnesia  or  rhubarb,  and  the  diet  regu- 
in  such  a  manner  as  to  exclude  all  highly-seasoned  articles  of  fot>d. 
\t  retiring  to  bed.  the  patient  will  4io  well  to  take  a  hot  hipbath  for 
ly  minuteH,  after  which  a  suppository  containing  half  a  grain  of  the 
jtt  of  belladouna  may  be  intnKJuced  into  the  bowel.    Should  these  means 

rive  successful,  a  Itougic  smeared  with  belladonna  ointment  may  be 
through  the  anus  daily,  with  a  view  to  reduce  the  irritability  of  the 
In  obnliuati'  cases,  or  such  as  do  not  yifid  to  the  gentle  measures 
Bcscribed,  it  will  l>c  noee-^sary  to  apply  forcible  dilatation.  This  is 
lone  by  etherizing  the  patient,  intrixlucing  the  index  fingers  into  the 
Land  stretching  the  rebtdlious  muscle  until  nil  resistance  is  overcome. 
Ill  proves  unsm-cessful.  there  remains,  as  a  last  resort,  the  division  of 
^hinder  by  the  knife,  as  in  ca.ses  of  fissure.  When  the  j)Rtient  is  pale 
Ikiemic.  and  suffers  t'rom  palpitation,  flatulence,  and  8leo|dessness,  a  course 
^.  sen-bathing,  and  exercise  in  the  often  air.  with  a  plain,  nutritious. and 
hating  diet,  will  form  the  best  plan  uf  treatment.  Stimulants  must  bo 
ively  forbidden. 

il  of  Co-ordination  in  the  Muscles  of  Defecation. — The  act  of  defecation 

bniplislicd  by  the  cooperation  nf  the  ubdorninal  muHeies  and  the  dia- 

fcni  with  the  muscular  walls  of  the  rectum,  the  levatores  ani.  and  the 

lat  sphincter.     In   expelling  the  liccal  mass  through  the  outlet  uf  the 

jttere  are  two  very  csst^ntial  acts,  namely,  the  consentaneous  eonti-action 

walls  of  the  rectum  and  the  levatores  ani,  ami  the  simultaneous  dila- 

of  the  Kjdiinctur.     Tlie  effect  of  the  first  of  these  acts  is  to  diminish 

itestine  both  in  its  calibre  and  in  its  length,  and  to  ftirce  the  contenta 

Is  the  anus.     The  effect  of  the  second  act  is  the  opening  of  the  lower 

of  the  bowel,  for  the  escape  of  the  evacuation. 

k  few  instances  I  liave  nut  with  cases  in  which  the  muscular co-ordina- 

pst  alluded   to,  and  which  is  neces(*ary  for  the  extrusion  of  the  ftecal 

,was  lost.    The  contents  of  the  bowel  would  c^omo  down  to  the  sphincter, 

le  latter  would  partially  dilate,  but  that  movement  by  which  the  lower 

ity  of  the  bowel  is*  to  some  degree  everted  and  elevated,  and  which  ia 

iry  to  complete  the  final  act.  did  not  take  place,  rendering  it  necoHsary 

patient   to  dig  the  evacuation  out  of  the  intestine  with   the  fingers. 

letect   rtppcars   to  reside  in  the  imperteot   action  of  the  l<mgitudinal 

).s  o\'  the  rectum  and  of  the  levatores  ani.     This  incapacity,  though  it 

caused   by  an   injury  to  the  lf»wer  end  of  the  Hpinal  cord,  in  which 

the  centre  directing  the  reflex  movements  concoriied  in  defecatioi».  is 

mnected  with  an  impressible  or  a  supersensitive  state  of  the  nervous 

closely  allied  to  hysteria,  and  is  consequently  more  tVoquently  met 

females  than  in  males.    In  the  case  of  a  lady,  who  came  to  Phihv- 
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deljihia  to  consult  on  nceount  of  this  incompetency,  T  dincovered  a  BniAll 
erectile  ^xi'^wth  in  the  recttim,  the  extirpation  of  which  very  ptxtmptly 
remov(.^d  ilio  disability  of  the  bowel. 

Tri:,\tment. — A  careful  tixamination  of  the  anus  and  the  rectum  sbonlvi  l>e 
rnadu  in  suarch  of  polypi.  uJceniliou,  or  any  other  di&ease  possible  to  the 
locality;  nor  should  the  uterine  or  vesical  or^n^  be  overlooked.  If  any 
» structural  alteration  is  discovered  which  would  tend  to  cause  this  singular 
defocl.  it  should  he  rouiovod  as  far  oh  practicable.  If  nothini^  of  the  kind 
can  bo  found,  the  treatment  must  be  directed  to  the  improvement  of  the 
genemi  system,  couiprisinuj  cold  hip-bathn,  electn)-galvani8m.  in>u,  and  asa- 
fetida,  with  constant  outdoor  exercise. 

Fissure  of  the  Anns. —  Kow  atfecTiorKsi  of  the  bowol  entail  more  sufTeriii^ 
than  anal  Hssuro,  Hoinetimes  called  painful  ulcer  of  the  iX'Ctiim.  The  \Km- 
tion  of  a  tissure  is  UHUuIlyjust  within  the  verge  of  the  annw,  lieginnirig  at 
the  cutaneo-mucou8  line  and  extending  upwanln  towanln  the  ix*ctuni  for  a 
distance  nirely  exceeding  half  an  inch.  It  in  a  mere  linear  ulcer  or  crack  iu 
the  raucous  ineinbnmo  of  tiio  anu.s.  ot>en  so  narrow  that,  unless  the  ci>rruga- 
tion  of  the  latter  be  unfoMed,  it  will  etieape  observation,  FissureH  may  occujiy 
any  portion  of  the  circumference  of  the  aniiH,  but  in  a  majority  of  inHiances 
thev  will  be  found  at  its  posterior  or  coccygeal  side.  They  are  occasionally 
multiple.  Fissure  is  a  disease  of  adult  life,  and  is  more  common  to  women 
than  to  men.  Nevertheless,  very  yonng  children  are  not  exempt  from  the 
atfeetion.     I  have  seen  it  in  infants  not  over  two  months  old. 

Causes. — Fissuiv  arises  froui  a  variety  of  causes,  such  as  atony  of  the 
rectmn.  allowing  the  bowel  to  become  impacted  with  hanlened  faeces,  which, 
when  discbjirged,  ovei*stretch  the  mucous  membrane,  thus  either  producing 
a  direct  lesion  or  pi^ovoking  inflammation  which  results  in  the  narnnv  ulcer 
Chronic  diarrho'a  will  induce  the  disease;  also  hemorrhoids  and  polypi- 
Sometimes  it  lias  a  syphilitic  origin,  and  at  other  times  the  cause  will  be  found 
in  a  general  derangement  of  the  health. 

Symitoms. — The  most  signiticaut  symptom  of  fissure  is  pain.  This  pain  is 
of  no  ordinary  kind.  It  is  not  generally  experienced  at  the  time  of  defeca- 
ti(m,  but  sets  in  twenty  minutes  or  half  an  hour  alter.  At  tiittt  a  hot.  throb- 
bing  sensation  is  experienced,  which  s<»on  merges  into  a  severe  pain,  and 
this  continues  to  increase  in  severity  until  the  suffering  of  (he  jMitient  bo- 
comes  agonizing.  The  behavior  of  persons  during  the  paroxysm  ditftfrs 
much  in  difli*erenl  cases.  One  will  walk  tijo  floor  like  a  madnuin  ;  another 
will  gradually  settle  into  sonui  iwsition  which  to  n  spectator  would  appear 
very  uncomfortable,  but  from  which  no  entreaty  coida  in<luce  the  suftoi-er  to 
change.  The  sphincter  ani  will  be  found  in  a  state  of  spasm,  feeling  to  the 
finger  like  a  rinij  of  iron.  Al>er  six  or  seven  houiT*  the  sutl'cring  begins  to 
abate,  and  gnidually  disappears,  only  to  reappear,  however,  alter  the  next 
evacuation  from  the  bowels.  In  consequence  of  this,  many  dreJi«l  the  re- 
currence of  the  daily  stool,  and  put  it  off  or  take  sinne  remedy  to  produce 
constipation. 

To  resolve  all  doubts,  the  anus  should  be  examined.  Let  the  patient  he 
placed  upon  the  side,  with  the  Hmbs  dniAvn  up;  i-aise  the  buttoek,  and  with 
the  lingers  open  the  anus.  If  the  mucous  surface  is  not  sufficiently  exposed, 
an  efl'ort  on  the  part  of  the  patient  like  that  put  forth  in  defecation  will 
accomplish  this  ooject,  and  if  the  disease  is  present  a  red  linear  tilcer  will 
appear.  When  this  is  of  long  standing,  the  surface  mav  be  ash-colored 
and  the  margins  indurated.  S<tmetimes,  instead  (»f  the  ulcer  being  linear 
or  elongated,  it  will  be  round  or  oval,  in  which  case  its  situation  will  bo 
somewhat  higher  in  the  bowel. 

The  eflect  of  the  prolonged  repetition  of  such  suffering  a^  characterise** 
anal  fissure  is  disastrous  to  the  health  of  the  patient.  A  female  was  bmui^hl 
to  this  city,  believed  to  be  a  suitable  subject  for  an  insane  asylum.  She  hud 
become  a  profound  melancholic.      An  examination  revealed  the  existence  of 
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nil  nnal  hMure,  the  cure  of  which  re8torud  hor  to  health  both  of  body  and 
of  mind. 

I  one«  visited  a  young  ludy  who  hud  i%3lirfd  from  society  under  the  deepeHt 
menlul  deyp*)ndenc'y,  and  who  hnd  kept  her  rooni.  a  volunlnr}*  prJBoner.  tor 
almost  thi-ee  years.  It  was  with  ditticulty  tliat  she  wan  pornimded  lo  allow 
nif  an  interview.  After  neourin^  in  some  de^i-ee  her  eoiitidenee,  and  artfully 
drawing  out  t^omo  confeapions,  I  HusiKWted  the  exintonec  of  tiRHure,  atid  voriticd 
it  hy  an  examination.  When  I  told  her  that  in  a  few  minutee»  I  could  restore 
her  to  hralth  and  hanpincHs.  she  believed  that  I  was  wantonly  tnflin^  with 
hor  aad  condition.  The  operation  was  made,  and  a  (V*w  wcokn  after  a  letter 
waa  received,  replete  with  the  mowl  extrava^ut  expi-eKHionH  of  gratitude  and 

A  very  cnriouH  instance  of  the  reflex  influence  of  anal  finwire  came  under 
my  notice  8ome  yeai*s  ai<o.  A  medical  friend  had  suffered  for  a  year  with  a 
iwvciv  paixixy!<mal  cough.  He  hail  lot*!  flesh,  and  wa**  ix'garded  by  hi(*  frietid.s 
OH  rapidly  ](a8Hini;  into  a  decline.  He  informed  me  that  he  exjieneneetl  a 
Hcvere  burning  pain  in  the  ivclum,  which  iasled  nome  bourn,  after  stool. 
On  examination  1  dittcovcred  a  titasure,  lor  which  I  divided  the  uphincler. 
The  cou^h  disappeared  with  the  ulcer,  and  has  never  returned. 

The  extreme  jien^ibility  of  this  form  of  ulceration  is  due  to  the  exposure  of 
a  uerve-ti lament.  The  anus  it*  abundantly  supplied  with  nerve-tilamenl«, 
fW>m  both  the  Kacral  plexus  and  the  pudic,  and  hence  these  tiiwureH  somo- 
tinieM  induce  irritability  of  the  bladder,  perineal  and  lumbar  pains,  disordered 
diMition.  and.  in  fenialcR.  occasionally  jmroxysmH  of  hystena. 

DiAONOtiiri. —  Fissure  is  often  conlountfod  with  hemorrhoids,  but  the  misteke 
18  iDexcUHnble.  The  pain,  heat,  and  discomfort  ariHiuf;  from  piles  are  felt  at 
the  time  of  the  evacuation,  afterwards  subsidiit^.  an'l  are  rarely  acute;  the 
fcutTerinj;  fron»  fissure  sets  in  some  time  after  the  bowels  are  moved.  a7id 
fonlinues  to  increase  in  intensity  tor  sevcrtd  hours. 

TiiiLA.T.\iKNT  — The  metliods  of  treating  Hssure  are  by  cautctizntion,  by  dila- 
tation, nTid  by  incision.  The  canstits  btwt  adapted  for  ibis  purpose  are  either 
the  funiini:;  nitric  acid  or  the  acid  nitrate  of  mercury,  i»nc  ajiplication  of  which 
will  numietimeH  destroy  the  paiu  and  excite  healthy  granulation  and  cicatri- 
zation. AAcr  the  use  of  such  caustics,  an  ointment  may  bo  applied,  consisting 
of  cabnnel  atid  moq>liine.  half  a  drachm  of  the  foiiner  and  tliree  gi-ainsof  the 
latter  to  an  ounce  of  lard.  If  there  is  much  rigidity  of  the  sphincters,  a  little 
extract  of  belladonna  may  be  added.  Should  it  produce  a  dry  mouth  and 
throat,  with  dilatation  of  the  pupils,  the  latter  numt  be  omitted.  The  bowels, 
while  under  this  treatment,  must  be  ke]»t  i^oluble  with  a  confection  of  Henna 
and  washed  sulphur. 

Dilatation,  the  operation  of  Hccamier.  Van  Buren.  and  others.  c(»nsistM  in 
introducing  the  txvr>  thumbs  into  the  bowel  back  to  back,  and  then  forcibly 
rating  them  from  each  other  uiitil  the  sides  of  the  bowel  can  be  stretched 
r  out  as  the  tubers  of  the  ischia.  If  the  oy>eration  has  been  done  prop- 
ierly.  a  noise  may  be  heaivj  of  sonu»thing  ^riving  way.  wbioli  is  due  to  the 
mpturt*  of  the  mucous  membrane.  Hoth  cauterization  and  ililaialioti  will  fail, 
or  at  least  are  often  succeeded  by  relapses :  eonsequfntly  for  years  I  have  re- 
sorted  to  incision  combined  with  dilatation,  and  I  believe  it  to  be  an  imfail- 
ingcure  for  the  diMcase.  The  jjatii'nl  shoidd  have  the  bowels  cleared  out  the 
day  before  the  opemtion.  by  a  gentle  eallmrtie;  and.  as  the  tivatment  ia 
painful,  an  amesthetic  should  be  administered.  aJ^er  which,  the  person  being 
ptact«d  upon  the  side  and  the  ulcer  expoHe<l,  the  surgeon  draws  his  knife 
thnmgh  it8  base,  dividing  a  few  of  the  underlying  fibres  of  the  sphincter. 
He  Duxl  introduces  the  index  finger  of  one  hand,  previously  well  oded.  into 
the  anus,  and  entering  a  sharii-pointod  curved  bistoury  three-quarter**  of  an 
inch  tVorn  the  side  of  the  anus,  to  the  depth  of  thrt^e-eighths  of  an  inch,  pushes 
it  onwanJs  towards  the  bowel  until  tne  point  is  felt  by  the  finger  within, 
when  it  is  made  to  puncture  the  mucous  nienibnuie  and  then  lo  cut  out  to 
the  surface.  The  knife  i.s  now  laid  aside,  and  the  anus  well  dilated  with  the 
VOL.  I.— as 
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fingers,  in  oixler  to  panilyze  any  fibroa  of  the  Iowop  sphincter  which  may 
havu  iJHuaped  division.     If  no  vonsel  Hprin^rt  lar^o  enough  to  rcquii'e  a  liija- 
ture,  a  pieoe  of  oilod  lint  or  linen  shoxiJd  be  immediately  phicod  in  the  wound. 
The  subsei^ueut  trealnienl  L-onHists  iu  keeping  the  patient  in  the  recumbent 
poaltiou.  and  in  the  use  of  a  little  opium  to  oonrtne  ihe  bowels.    After  throe  or 
tour  day*  a  laxative  may  be  given,  Krotii  whieli  time  daily  alvino  |>as.sa;^es 
should  ho  encouraged.     In  seven  or  eight  da^'s  the  patient  can  be^in  to  move 
ebout ;  but  for  at  least  two  weeks  he  should  avoid  standing  too  long  on  the 
feet.      No  dressing  is  necessary,  save  that  of  bathing  the  parts  with  a  little 
warm  water  and  carb«dic  aci<l  soap  to  remove  any  offensive  disehurges.    Thd 
object  of  this  operation  is  to  secure  rest  to  the  ulcer  by  desli*<»ying  ihe  t*on- 
tinuity  of  the  Hbrus  iti'  the  underlying  muscle,  the  contraction  and  n>laxa- 
tion  of  which  defeat  all  attcmpt^t  at  liL-aliiit;.    There  is  a  ditFei'ence  of  upinioa 
among  surgeons  us  to  the  punitiou  :iiid  thy  d^.'|>th  of  the  incision.     Some  aro 
content  to  divide  a  few  muscular  fibres  immediately  under  the  ulcer.     I 
prefer  to  incise  the  entire  external  sphincter  on  one  side,  without  reference 
to  the  ulcer,  merely  drawing  the  knife  through  the  latter  to  tVeshen  its  side^. 
It  has  been  proposed  to  divide  the  sphincter  subcutaneously  ;  but  the  ex- 
travasation oi'  blood  is  liable  to  ]>roduce  abscess  in  the  loose  tissue  about 
the  bowel.     Seaivh  should  always  be  made  for  polypi,  and,  if  found,  thoy 
must  bo  removed  by  the  ligature  or  by  the  knifo;  otherwise  the  operation 
for  the  fissure  will  prove  unavailing. 

Foreign  Bodies  in  the  Reotam. — Foreign  substances  may  euter  the  rectum 
in  Mvo  ways. — by  descending  from  the  intestine  a^>ove,  or  by  being  forced  in 
through  the  anus.  By  whichever  route  the  entrance  is  effected,  the  jireseiice 
of  such  substances  will  often  give  rise  to  pain,  tonesmus,  ulceration,  and 
abscess.  B<xlies  which  enter  the  rectum  from  above  vary  greatly  in  their 
character.  In  Irehuid,  in  1.S46.  or  after  tlic  lilight  uttected  the  potato,  there 
occurred  mnny  instances  of  largo  rectal  accumulations  consisting  of  tlie 
skins  and  diseased  parts  of  this  staple  vegetable.*  The  stones  of  fruit  ore 
sometimes  swallowed  and  tinally  lodge  in  this  part  of  the  intestinal  canal. 
In  one  instance,  reported  by  Hazel  hurst,-!-  two  hundred  and  eighty  pluiii- 
stones^ihnosi  half  a  peck — wore  removed  from  the  rectum  of  a  negro,  where 
they  had  remained  lor  a  week.  Pins  or  pieces  ot  coin  which  are  accidcniully 
swallowed  will  sometimes  be  arrested  in  the  rectum.  The  thin,  flat  s<.-^le 
fW>m  the  oyster-shell,  often  swallowed  with  oy.stcrs,  I  have  known  to  become 
fastened  in  the  raucous  membrane  of  this  part  of  the  bowel  and  pn>duc© 
inton.se  distress  and  pain.  VVorms  curiously  interlwinod  with  one  another, 
forming  a  ball  coated  with  mucus,  occasionally  collect  in  the  rectum.  Pascal 
masaoH  not  unfivquenlly  accumulate  in  the  cul-de-sac  of  the  gut.  This  is 
quite  common  in  ]>ei"sonH  convalescing  from  typhoid  fever,  in  whom  there 
is  often  a  lack  of  uuiscular  power  to  exjicl  the  contents  of  the  bowel.  Old 
men.  enfeebled  by  age  or  disease^  frequently  suifer  in  the  same  way  from 
atony  of  the  lower  intestine.  Women,  after  proti-acted  laboi-s.  are  frequrc 
temporarily  incapaciiat^ed  for  expelling  the  rectal  accumulations,  in  t*  - 
qucnco  of  the  loss  of  contractility  in  the  muscular  appanitus  either  frotii 
pressure  or  from  orer-distention  of  the  perineum  by  the  l^jetal  head  ;  hys- 
terical females  likewise  furnish  examples  of  impaction  of  the  lower  bowel  A 
singular  case  of  fiecal  accumulation  is  recorded^  where  the  hardened  masa, 
which  when  dislodged  weighed  four  pounds,  had  remained  in  the  rectum  for 
six  years. 

When  foreign  stihstances  enter  the  rectum  through  the  anus,  the  occur, 
renoo  is  usually  the  result  of  mischief  or  malice,  or  is  instigated  by  a  hys- 
terical condition  of  the  body.     A  beggar.g  on  a  wager,  succeeded  in  iniro- 

*  L&nci't,  jRntimry,  184n,  ond  Januarj  19,  IS60. 

iHaxrlbarvt.  Amtricaa  Jouruftl  of  the  MedloAl  Sotenoei,  OoL  1853,  p,  dA9. 
Guottc  H6<licftle  do  Pari«,  July  30,  1S40. 
Potlook,  Wian.  Mod.  PrwM,  18fl»,  No.  a. 
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dadn^  a  champa^nc-flaKk,  twelve  and  a  half  inchoo  in  length  and  two  and 
thre^^-quurtor  itiolieB  in  diamutor.  into  hin  roctuui,  whoi'o  it  rornainiMl,  ouuHing 
ffivat  **i»rteriiii;.  for  Iwonty-six  days  bet'oit*  itH  removal.  A  Hindoo,*  wliilo  in 
a  drunken  frolic,  had  n  i^last*  goblet,  three  and  a  half  iiichcH  loiiu;  and  two 
and  fivc'-<sj^hih  inohos  in  diameter,  pushed  into  his  ivetnni  by  a  lewd  woman. 
it  wa8  subHequently  broken,  and  extracted  piecenieaL  Marchetii  reeoi-ds  a 
ein^ular  case,  in  whieh  Home  mirtchievous  students  introdueed  a  pit^'n  tail, 
with  the  bmtleH  out  short,  into  the  rectum  of  a  "  woman  of  the  town." 

Symptoms. — The  sjTnptoniH  whieh  indicate  the  presence  of  foreign  8«b- 
titauc<.*!i  in  the  rectum  differ  according  to  the  natuiv  of  the  offending  material. 

'Jjen  theno  eoiiHist  of  bonet*,  Hoale?*  of  oy«ter-^lu'll.  or  other  jiointed  or 
]i  bodies,  they  eauBe  pain  and  itiHamniation  of  the  nuieouK  mernbranti 
of  the  bowel,  accompanied  by  lenesmurt  an«i  »onietime8  blooily  ilischar^en. 
When  there  if*  an  accumulation  of  hardened  ftrces,  it  ia  indicated  by  a  sense 
of  ftilnesH  and  weight  in  the  bowel,  a  constant  desire  to  go  to  Hti»ol,  spasm 
of  the  siphincter  ani,  pains  in  the  hmibar  region,  and  fi*cquei»tly  the  pas- 
of  »mall  liquid  discharges.     It  iw  this  last  sign  which  so  otXen  misleads 

^h  the  friends  and  the  ]tbysician.  who  Kuppose  that  these  frequent  thin  patt- 
ftftgci^  arc-  evidence  of  an  unobstructed  intestine  and  are  to  be  regarded  as  a 
iliarrhci^a,  to  ivlieeo  which  I  have  knowTi  n]>ium  to  bo  administered  for  pouio 
time.  When  large  bodies,  such  as  tumblers,  billets  of  wood,  pointed  sticks, 
and  other  similar  articles,  are  thruHt  into  the  gut,  they  give  nae  to  great 
distress  and  pain,  and  occaaionally  to  peritonitis  and  collapse. 

Treatment. — The  ingenuity  of  the  surgeon  will  otYen  be  taxed  to  dislodge 
thest-  substances.  If  a  l»one  he  fixed  across  the  rectum,  a  rtiigor  inserted  into 
i(a  cavity  will  be  suthcient  to  disengage  one  end  and  ivmier  extraction  easy. 
Often,  however,  foreign  bodies  become  buried  in  the  folds  of  the  mucous 
membrane  from  inflammatory-  swelling,  and  cannot  he  <iisplaced  in  this  way. 
When  this  is   the  case,  the  offending  substance  shoidd  be  divided,  and  the 

EieOBS  removed  separately.  This  is  readily  done  by  conducting  a  pair  of 
lunt-pointed  bone-foi*ceps  to  the  body,  along  the  finger  inserted  into  the 
bovrcl.  and  cutting  it  in  two  parts,  or  by  dilating  thesphincler  with  a  iri- 
raive  or  a  sinus  speculum  and  ctitting  it  under  the  eye.  Small  bones  can  be 
uevored  with  a  pair  of  blunt-pointed  scissors.  Rings  can  be  hooked  ()U(  wilb 
the  finger.  When  the  body  is  large,  and  of  a  shape  badly  adapted  for  manipu- 
lation, the  patient  should  be  placed  under  an  anffisihetic.  and,  a  quantity  of 
Bweet  oil  having  bevn  thrown  into  tbe  boweb  the  sphincter  should  be  well 
dilated  with  the  fingers,  after  which  the  removal  may  be  effected  by  blunt 
hooka  or  strong  forceps,  similar  to  those  used  tor  the  extraction  of  stone 
from  the  bladder.  It  may  be  nectwsaiy  lo  break  the  body  and  remove  it 
piecemeal ;  or.  if  it  is  very  rouirh.  and  likely  to  wound  the  bowel  in  the 
removal,  it  should  be  sccuivd  by  long  fori*eps.  and  a  cylindrical  s|>eculum 
run  down  over  its  stirfiice  before  extraction,  the  plati  practised  in  Marchctii'a 
caae  already  mentioned.  Hardened  fa'ces  ix»quire  to  be  broken  up  and  hooked 
out  with  the  finger.  If  a  portion  of  the  mass  is  too  high  up  for  the  finger, 
a  metal  scoop  may  be  employed.  Generally  after  a  portion  is  removed  the 
remainder  can  be  got  rid  of  liy  the  use  of  injections  of  fiaxseed-tea  or  soap- 
and-water.  Ox-gall  has  been  recommended  as  an  enema  in  such  cases,  from 
its  solvent  action  upon  feculent  matter;  but  it  is  of  little  importance.  Ana's- 
theiies  should  not  be  given,  as  a  rule,  in  cases  i»f  faical  im]>action,  since,  at\er 
breaking  down  the  mass  and  using  enemata,  we  require  the  expulsive  efforts 
of  the  patient,  which  he  is  usually  able  to  make  as  soon  as  the  bulk  of  the 
accumulation  is  diminished  and  the  distention  of  the  bowel  lessened.  When 
the  rectum  is  infested  with  worms,  their  expulsion  may  be  effected  by  injec- 
tions of  turpentine,  creusote.  or  carbolic  acid,  with  some  mucilaginous  fluid, 
like  slip|«ry-elm  or  flaxseed  tea.  The  tender  and  swollen  condition  of  the 
bowel  wuich  follows  operations  for  the  removal  of  foreign  Ixxlies  is  best 
allayed  by  a  small  injection  of  starch-water  with  a  few  drops  of  laudanum. 

*  Pukttr,  Amvrioui  JoanuU  of  th«  Hedieal  BcienMt,  April,  ISItt,  p.  iO0. 
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Irritable  Heotnia. — When  iho  rootum  booomes  intolerant  of  tho  presence  i>f  1 
fffioal  matter  or  of  flatus,  and  manifest  a  dispoHition  to  expel  such  contents 
ortetiyr  than  is  natural,  it  is  termud  an  irritable  reoluni.  In  addition  to  ihi 
frequent  desire  to  defecate,  there  is  generally  some  Porentv48  at  the  verife  of  1 
the  anus  and  an  uncomtbrtablo  sense  of  fulne^H  and  heat  in  the  reetum.  Tho 
irritabihty  may  bo  eunfltant  or  only  oeeosional.  Fenmles  appeal'  tn  be  the 
subjects  of  the  disorder  oflener  than  males.  It  is  rarely  tbund  except  in 
pei-souH  of  a  nervous  and  excitable  temperament.  A  careful  examiualiun  ofi 
the  anus  and  rectum  will  otten  fail  to  discover  any  structural  change  which 
can  ex]>lain  this  condition,  and  we  are  compelled  to  regard  it  as  one  of  re- 
flected irritation. 

The  most  probable  soureeH  of  such  irritation  are  enlarged  prostate,  urethral 
Btrieture,  coualipatiou,  and  disoi-derii  of  the  di>^eslive  organs.  I  have  eeeo 
cases  which  arose  from  emotional  causes,  in  which  a  person  on  tho  eve  of 
making  an  addresH  would  be  seized  with  an  irrepreMsible  desire  to  evacuate 
tho  bowels.  The  irritability  of  tho  reetum  in  such  instances  is  due  to  the 
increased  peristaltic  activity,  which  hurries  the  faeces  into  the  lower  bowel 
other  than  in  the  nornuil  quiet  manner. 

Treatment. — In  cases  of  this  nalui*e,  a  patient  and  searchinc;  examination 
of  llie  rectum  should  be  made,  in  order  to  ascertain  if  there  is  any  bx-al  cause 
for  the  irritation,  and,  if  so,  to  remove  it,  atler  which  tho  disease  will  most 
probably  disappear.  To  relieve  the  U>cal  irritability  for  the  time-beinij, 
uothin/^  answers  so  well  lis  a  small  enema  of  starch  suspended  in  lukewarm 
water,  thrown  into  the  bowel,  and  to  be  permanently  retained.  Should  ihia 
bo  rejected,  it  will  be  proper  to  add  fifteen  or  twenty  drops  of  laudanum  loi| 
tho  injection,  which  usually  secures  its  retention.  In  one  caso  of  a  very 
troublesome  nature,  where  every  possible  souive  of  reflected  irritation  had 
been  searched  for  and  removed,  nitric  acid  was  applied  with  success  to  a  vciy 
circumscribed  jjortion  of  the  mucous  coal  of  the  rectum,  which  dift'eivtl  iVom- 
the  other  parts  of  the  nieiubranc  oaly  in  being  slightly  increased  in  reduesSrj 

Dilatation  of  the  Reotal  Poaches. — At  the  lower  part  of  the  bowel,  a  short 
disiuiue  uboVi;  the  anus,  the  niu(-ousmembi*ane  is  thrown  into  u  numln'rof  iK*r- 
pendicular  ridges  or  folds,  which,  joining  below,  form  a  series  of  small  pouches, 
whieh  ai-e  in  a  great  measure  ctlacod  by  distention.  The  anatomy  of  this 
part  of  the  intestine  was  long  since  careiully  examined  and  described  by  Pro- 
fessor Horner.  The  surgical  importance  of  these  sacs  was  tirst  noticed  by  Pro- 
fessor Physick,  under  tlie  term  *' cnrysted  rectum.''  He  fnund  that  to  their 
dilatation  and  inflammation  were  to  be  ascribed  several  unjileasant  sensations 
complained  of  by  patients,  such  as  pruritus,  vermicular  movements  w^ithin  the 
anus,  and  pain  after  stool,  extending  from  the  bowel  to  the  nato^  and  thighs. 
The  disease  is  most  commonly  found  in  persons  advanced  in  life  and  of  a 
costive  habit,  or  in  whom  the  ftecal  accumulations  have  been  too  long  retained 
in  the  rectum  from  inertia  of  the  muscular  apparatus  of  the  bowel.  These 
pouches  once  dilated  admit,  it  is  said,  of  the  entrance  of  snmll  seeds,  inspiRsaled 
mucus,  and  other  foreign  matters,  thus  giving  rise  to  tho  symptom's  above 
noticed.  The  disease  is  certainly  very  rare.  In  cases,  bowever,  of  an  obscure 
and  ill-defined  trouble  at  the  lower  end  of  the  intestine,  it  will  be  proper  to 
examine  these  pouches,  in  oi*der  to  ascertain  if  any  foreign  substances  hare 
become  arrested.  This  is  aecomplislied  best  by  the  method  of  Physick,  which 
consist?  in  bending  the  end  of  a  |>ocket  probe  into  a  hook,  passing  it  up  thei 
bowel,  and  then  withdrawing  it.  with  the  point  against  the  mucous  surfaco.! 
If  tho  sacs  arc  enlarged,  they  can  be  drawn  down,  and  if  at  the  same  timi 
the  patient  strains,  they  can  be  brtmght  outside  of  the  anus,  when,  if  nece*-' 
sary,  they  may  bo  clipped  off  with  a  pair  of  scissors.  I  have  very  frequently 
examined  the  ro<^'lnm  with  a  view  to  discover  this  state  of  its  pouches,  bai 
have  never  been  successful,  either  in  the  dead  or  in  the  living. 

Prolapatu  A&i  et  Becti. — There  are  two  varieties  of  prolapsus  recti,  the  on» 
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paffini  And  the  other  compitie.  In  the  first  there  is  merely  a  more  or  leea 
ctinipleto  circular  |>ix>truhioii  of  the  mucous  membrane  through  the  anus. 
(Fig.  398.)  Ill  ihe  flet-ond  the  i*ectum  in  its  oiuirety — that  in,  including  all 
il«  (unics — is  pix)truded  throu^jh  the  anus.  (Fi^^.  399.)  In  either  condition, 
when  the  prompHo  is  well  prunuunced.  the  ciix-ulur  and  the  concentric  dupli- 


Fio.  898. 


Fio.  899. 


PuUftl  protftp^f-  vf  Ihf  rn  tuin. 
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caturee  of  the  mucous  membrauo  of  the  into^tlDo  will  be  quite  marked.    (Fig. 
400.1 

The  disease  in  much  more  coniiiion  among  children  than  among  aduUs, 
t&tid  in  cauHcd  by  diarrhiea,  contiiipation,  asearidal  irntution,  pitypi,  dyru 
enlery,  crying,  coughing,  and  vary  often  by  the  presence  of  urinary  calculus. 


Fio.  400. 


? 


Onncentrlo  fold*  **t  *  i>n>lAp»(w]  rectum. 

The  habit  among  nurses  or  mothei***  of  allowing  children  to  sit  at  pleasure  upon 
the  commode  or  the  chambt-r  conduces  to  the  pnMluction  of  the  disease.  In 
addition  to  these  causes,  the  anatomical  conformation  of  the  sacrum  and  the 
rectum  in  childivn  prt'disposes  to  such  displacements.  Both  the  bowel  and 
ihe  bone  are  much  tttraighter  than  those  of  the  adult,  and  in  consequence 
the  muscular  foi-ce  exertcHl  in  the  act  of  defecation  acts  more  directly  upon 
the  outlet  of  the  bowel.  In  the  simple  or  incomplete  variety,  the  protrusion 
is  produced  by  the  elongation  of  the  submucous  connective  tissue,  which 
frequently  contains  a  considerable  amount  of  scrum,  constituting  an  <:edema- 
tons  state  of  the  parts.  When  the  prolrusion  remains  out  for  any  great 
li-ngth  of  time,  the  gut  undergoes  considerable  structural  alterations.  The 
mucous  membrane,  at  tirst  red,  soft,  and  moist,  becomes  paler,  haini,  and 
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dry ;  its  folds  are  in  a  measui'e  effaced,  iind  lose  their  pliability  by  iaflam- 
maioi'v  (K'posilion  in  the  submurous  litsHue.  pi-oiluciti^  mut-'L  thickeijin^ ;  while 
the  Kurt'aee  becomes  dark  and  mugh,  with  hero  uud  there  au  adhereut  cruel 
or  scab. 

Complete  prolapr^r  of  the  ivotum  may  carry  with  it  a  portion  of  perito- 
mnini,  into  (he  p*»iRli  of  whit-h  tme  or  more  loops  of  the  small  intestine  will 
fall.  i'Diisiitutiiig  a  furru  of  hernia.  In  rare  instances  the  bladder  and  the 
ovaries  have  dt^Hcended  into  the  suro\iH  pocket.  The  presence  of  intestine  in 
connection  with  prolapsus  recti  can  be  I'^eognized  by  the  altered  position  of 
the  rectum,  the  oponini?  of  the  gut  being  dii-ected  haclc  or  towards  the  coccyx, 
by  the  resonaiu'L'  oJ'  the  swelling,  and  by  its  reducibility  on  ])ressure. 

The  causes  which  produce  prolapsus*  recti  iu  adults  and  in  aged  jwrsona 
are  of  a  ditferent  natuix*  from  those  operating  in  childhood.  A113'  obstacle  to 
the  passage  of  the  uriuL-,  r*uch  as  stricture  or  an  enlargement  of  the  prostate 
body,  j>rediMpo8es  t<j  the  disease.  Chronic  coughs  have  a  similar  tendency, 
and  so  also  has  the  habitual  use  of  injections.  There  is  a  weakness  oi  the 
sphincter,  and  indeed  of  the  entii-e  muscular  apparatus  of  the  perineum, 
especially  in  persons  tar  advanced  in  lite,  which  also  gives  rise  to  prolapse  *if 
the  rectum.  I  attenfioii  a  lady,  ninety-seven  years  of  age.  for  iracluiv  uf  tho 
thigh  at  the  lower  rhini  of  the  bono.  The  shock  attending  the  injury  pn>- 
duced  great  mnscitlar  debility,  and  especially  of  the  sphincters  of  the  anuu 
and  the  rectum.  A  prolapse  of  the  oowel  followed,  tu  a  degree  which  I 
had  never  before  witut'.ssed.  It  iacivascd  from  day  to  day  until  it  extended 
through  the  opening  in  the  tracture-mat truss,  and  was  received  in  a  wooden 
bowl  which  I  bad  [>la(;'ed  beneath  the  bed,  supported  ujion  a  stool.  It  was  & 
complete  invagination  of  the  entire  rectum  and  a  portion  of  the  sigmoid 
flexure  of  the  colon,  and  measured  at  least  twelve  inches  in  length.  Under 
the  use,  t  wice  a  day,  of  a  decoction  of  oak-bark,  applied  by  means  of  a  syringe, 
aiii)  afterwards  brushing  over  its  coiTugated  surface  some  olive  oil,  it  begaa 
gradually  to  retract,  and  in  six  weeks  was  entiivly  reduced.  Hemorrhoid"* 
arc  frequently  associated  with  procidentia 'd' the  rectum.  There  are  persons 
who  possess  the  power  of  extruding  and  retracting  the  rectum  at  pleasure. 
I  once  had  under  care  a  soldier  who  was  in  the  habit  of  amusing  hi*  comrades 
by  bending  tbrward,  pi'ntruding  ihe  tiowel  to  the  extent  ot*^  six  or  seven 
inches,  and  then  with  oquni  f:\fility  restoring  it  to  its  proper  position.  In 
recent  caseM  of  prociduniia.  I  be  displaced  bowel  may  became  strangulated  by 
the  grasp  of  the  sphinctei's. 

Tre.^tment. — In  the  treatment  of  procidentia  i*ecti,  it  is  of  primary  impor- 
tance to  ascertain  the  cause  of  the  disease,  the  removal  of  which  isotten  alone 
surticient  to  effect  a  cure.  If  there  is  evidence  of  the  existence  of  worms 
infesting  the  rectum,  they  shoukl  be  removed  by  anthelmintics.  An  injection 
into  the  bowel  of  tur|M3ntine  or  of  carbolic  acid.  suHpended  in  some  flaxseed- 
tea,  will  pixjve  etficacious  in  expelling  these  parasites.  Should  there  be  found 
a  vesical  calculus  or  a  i-ectal  polypus,  its  removal  will  effect  a  euro.  If  diar- 
rbfea  is  present,  it  must  be  treated  by  the  use  of  the  hydrargyrum  cum  oreta, 
followed  by  Dover's  powder,  in  order  to  i*estore  the  healthy  intestinal  secre- 
tions and  quiet  the  peristaltic  a(;tion  of  the  bowels;  if  there  is  consti]>aiion, 
it  is  to  be  treated  \yy  the  confection  of  senna  and  sulphur.  When  none  of 
these  causes  exist,  and  the  disease  is  the  result  of  feeble  health,  our  remedies 
must  be  diivcted  to  the  improvement  of  the  constitutional  vigor  of  the  patient. 
The  diet  must  bo  nutritious  and  the  patient  be  kept  much  in  the  open  air. 
The  remedies  best  suited  for  internal  administration  are  iron,  cod-hver  oil, 
pepsin,  and  strychnine,  or  some  of  the  bittar  infusions  with  dilute  phosphoric 
acid. 

Local  treatment  will  often  become  necessary,  both  as  a  temporary  and  as  & 
permanent  measure.  As  the  cases  which  we  are  now  considering  are  for  the 
most  part  met  with  in  young  subjects,  our  instructions  must  bo  carrird  out 
through  a  nurse  or  mother,  (.-are  muat  be  taken  that  the  child  evacuate 
the  bowels  in  the  injcumbent  poeitiou,  and  on  the  aide  iu  preference  to  the 
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back,  In  order  to  diminij^h  tbo  pressure  exerted  by  the  diaphragm,  abdomina] 
muscles,  and  the  inlostines  against  tbo  perineum  aud  upon  the  lower  end  of 
the  bowel.     If  the  proirusion   foHowrt,  and  does  not  recede  spontaneously,  a 
•tream  of  cold  water  or  of  a  decoction  of  oak-bark  nhould  be  thn^wn  uiKin  the 
iDucous  membrane  by  a  syringe,  and  the  part  carefully  returned  l>y  oihng  two 
f  the  fingers  and  with  their  pahnar  Hurfaces  pressing  it  within  the  sjthincler, 
fterwartls  applying  a  pad  and  T  bandage.    These  measures,  if  per^cvei-ed  in 
for  a  few  weeks,  will  geneinlly  effect  a  etire.     If,  notwithstanding  this  ireat- 
incnt,  the  disease  poi'sists,  the  bowel  coming  down  on  any  trifling  exertion, 
or  remaining  out  in  spite  of  all  ert'orts  to  the  contrary,  a  more  active  pro- 
oo*itire  will  be  necessary.    We  have  the  choice  of  three  i-emedios:  eubmucous 
injections  of  ergot,  cauteri/4ition,  aud  the  kiiife.     The  use  of  ergot  may  be 
"riod  by  introducing  into  the  submucous  tissue  of  the  ivctum  six  or  eight 
ps  of  a  concentmled  tluid  extract,  each  di*op  of  which  will  repi-esent  one 
"H  of  the  ergi)t.     These  injections  are  to  be  repeated  every  second  day  for 
weeks.     Should  this  fail,  cautorissation  n\UHt  be  tried,     ^heiv  are  three 
iclett  belonging  to  this  class  of  remedies  which  are  used  for  this  |)urpoHO. — 
ilric  acid,  acid  nitrate  of  mercury,  and  nitrate  of  Bilver.     1  much  prefer  the 
r»l  mentioned.     The  pain  following  itw  application  is  not  very  severe,  nor 
itw  duration  long;  and  the  remedy  appears  to  be  peculiarly  adapted  to  the 
mucoust  surfaces  of  the  rectum  in  chikiix-n.     In  applying  it.  an  anaesthetic 
ithould  be  administeivd  to  the  duld.  the  part   thoroughly  cleansed,  and   the 
fuming  acid  tVecly  applied  with  a  little  mop  vertiealiy,  or  in  the  long  axis  of 
the  extruded  gut,  leaving  intervals  between  untouched,  taking  caiv  to  avoid 
the  skin.     The  cauierixalioii  should  be  immediately  followed  by  the  fi*ee  use 
of  swiHil  oil.  and  the  bowel  restoivd.   To  pix»vent  its  descent  when  the  effects 
of  the  una»f*lhetic  are  over,  a  quantity  of  soft  cotton-wool  should  be  intro- 
duced into  the  rectum,  a  compress  laid  over  the  anus,  and  the  buttocks  drawn 
tighlly  together  by  means  of  adhesive  plasters  passed  fVom  one  to  tlie  other. 
This  i»  the  method  of  Allingham.  and  will  be  found  in  most  cases  to  prove 
Buccessful.   To  prevent  straining,  allay  irritation,  and  keep  the  bowels  quiet, 
piin.»gonc  shoidd  be  given  in  doses  sufficient  to  have  the  desired  et^'ect.    Aller 
the  fourth  day  the  external  dressings  are  to  be  removed,  and  a  dose  of  oil 
administered,  the  action  of  which  will  bring  away  the  cotton-wool. 

In  the  ca.se  of  adults,  the  disease  is  ot^en  very  obstinate  njid  much   less 
niuiiagcable  than  in  children.     The  rectum  should  be  carefully  examined,  to 
ieo  if  any  growths,  such  as  polypi  or  hem<jrrhoids.  aiv  present,  causing  the 
prolapse  ;  and  if  Mich  are  discovered,  they  should  be  removed,  as  preliminary' 
to  other  treatment,  the  operation  probably  eti'ecting  a  cure.     If  a  urethi-al 
stricture  exists,  it  will  be  neeessjiry  to  dilate  the  canal  ;  if  the  prostate  offers 
ail  obstacle  to  the  tiow  of  urine,  it  wmH   be  better  to  avoid  the  straining, 
when  great,  by  the  occa.^ionaJ  use  of  the  catheter.     In  eases  whore  none  of 
the  above  causes  operate  to  prrnluce  the  disease,  the  alternative  is  a  resort 
%o  cauterization  or  to  the  ivmoval  of  some  of  the  redundant  portions  of  the 
feniicous  membrane,    rauierization  with  nitric  acid,  in  my  hands,  has  proved 
*<rerv  successful.     In  one  instance  in  which  the  nitrate  of  silver  was  used,  the 
uaering  which   followed  was  exceedingly  severe  and   prolonged,  tx'casion- 
"lutr  sloughing,  sevei^  chills,  fever,  delirium,  and  extrejue  prostration,  fi'om 
\i-hieh  liie  patient  did  not  recover  tor  many  weeks.     Though  the  pmlanao 
"wa*  cured  in  this  case,  it  well-nigh  cost  the  patient  his  life.     In  two  otner 
insiiinee't   in  which    this   salt  was   applied  to  the  bowel,  the   distress  was 
-agonizing  and  without  henetit.     Dr.  Van  Burcn  recommends  linear  cauter- 
ization with  the  hot  iron,  the   resulting  cicatrices  ser\'i!»g  to  contract  the 
bowel.     In  adults,  and  jtarticularly  in  aged  persons,  when  an  ofK'ration  is 
deemed  advisable,  it  is  best  to  adopt  some  one  of  the  various  modifications  of 
Copland's  plan,  which  consisted  in  removing  by  ligature  elliptical  portions 
of  the  muc4>us  and  submucous  atruclnres  of  the  prolapsed  bowel.     The  most 
witisfacloiT  of  these  is  either  to  excise  two  or  three  ovoidal  portion.*  of  the 
mucous  foldH  with  u  pair  of  scissors  curved  on  the  Hat,  aud  unite  the  divided 
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parts  by  the  inten-upteU  suture;  or,  what  is  preferable,  to  pinch  up  iu  t' 
or  three  plaues  the  uxfys»  ol*  liH^iie  with  a  SmiilrM  clump, — as  in  shown  uikJ 


ibe  head  of  piles, — and  cut  *y^  the  foldw  n  wliort  distance  in  tixiut  oC 
instrument,  applying  to  the  stump  the  actual  cautery. 

In  bad  canes,  where  remedies  have  proved  unavailing,  or  wheiv  paiici 
have  decline*!  an  operation,  much  ji^ood  may  be  done  by  douehini^thu  pm 
with  col<J  water  and  applyin;;^  an  oiled  C!)m|)i*ess  supported  with  a  T  hunda| 
which  will  not  only  pi'event  turlhcr  protrusion,  but  will  also  protect  t 
patient's  clothing?  from  beinj^  Boiled  by  the  discbargc  ottbe  intestmal  muc 
In  some  cases  of  prolapse  the  insutficieticy  4it'  the  sphinctei's  is  such  as 
allow  a  degree  of  fiecal  incontinence,  lor  which  it  may  be  necessary  lo 
minister  a.stringc.nfs  <!onjoincd  with  small  doses  of  an  opiate. 

In  otherwise  hopeless  cases  of  prolapsus  recti  (complete),  excision  of 
protruded  gut,  if  done  with  due  antiseptic  pivcautions,  will  otter  a  fair  ehai 
of  euro.      Tho  excision  should  be  made  liolow  the  fibres  of  the  sj)hiuci 
and  may  be  an  almost  blowiless  operation  if  the  gut,  after  having  been 
surrounded  with  a  gum  oord.  be  divided  longitudinally',  in  onler  to  make  si 
that  no  intestinal  complication  exists.     Tho  rectum  is  next  pierced  tpui 
vei-sely  and  two  rublter  tubes  passed,  and.  after  tying  tinnly  each  half,  l! 
mass  is  to  be  cut  away  below.     The  circular  elastic  cord  first  a]>plicd  ih  \hi 
to  bo  removed  and  the  parts  to  be  dressed  autisepticatly. 
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Polypus  of  the  Rectum. — Two  varieties  of  polypi  are  found  in  the  rectum. — 
the  soft  or  (ftitifiH'jn/,  and  the  linn  or  fibroid.    The  former,  doubtless,  is  mue^i 
moi-e  common  iluui  the  latter:  it  is  the  only  variety  met  with  in  childroi^H 
These  gclatinoid  jtolypoid  gi*owths  are  quite  as  frequently  t^en  in  adult<4flH^ 
in  cliiUlrcn.     The  ujtpearance  of  the  tii>tt  variety  dilTers  from  that  of  ihtMu 
which  infest  the  nasal  cavities  in  lieing  more  firm  and  having  a  red  color. 
They  are  made  up  of  tine  connective  tissue  and  of  hyportntpnied  IbllicleN 
with  numerous  vessels,  and  are  clothed  with  a  round  epitlielium.     They 
only  exaggerated  outgrowths  of  the  normal  anatomical  elements  of  the 
cons  and  submucous  .structures  of  the  intestine.     The  fibroid  variety  consi 
chiefly  of  dense,  compact,  intetluidng  fibres  of  connective  tissue  and  ot  bl<wMl- 
vessels.    These  growths  are  gencniily  pedunculated,  rarely  sessile.    The  p 
iele  is  sometimes  one  inch  or  more  in  length,  and  may  be  so  slender  ns 
break  away  in  the  act  of  straining  at  stool.     They  will  occasionally  proLru< 
from  the  rectum,  and  reipiiro  to  be  n»placcd  like  a   pile.     They  are  bo^ 

sitigle  and  multiple,  and  var^*  in  *ij 
from  that  of  u  [leu  to  that  of  a  hickoi 
nut. 

Rectal  polypi  differ  both  in  fi>nn  aai 
in  cxtermil  aitpeamnce.     They  may 
either    round    or    fusiform    in    shai 
(Fig.  4111.  a  an<i  b.)     They  are  boi 
times  ro<l,  and  at  other  limes  hare 
dark-blue    color.      In   some   instaui 
they  are  covered  with  numerous  Hii 
eminences,  resembling  the  surt'acc  of 
raspberry  or  a  mulberry  ;  in  other 
they  arc  |terfectly  smooth,  and  in  oth< 
again  are  beset  with   numerous  Ull 
villous  i>n»ceHScs.  similar  to  tho6*3 
longing  lo  the  mucous  membrane 
the  snudi  intestine.     The  villous  st] 
ture  is(M'eusi<uially  so  pronounced  that  it  might  with  propriety  bo  designaU 
as  the  villous  polypus.    I  once  removed  trom  a  meivhant,  living  iu  an  adjoi 
iug  Slate,  a  growth  of  this  kind  (Fig.  401.  r),  which   had.  in  consequence 
severe  paiti  and  frequently-recurring  homon'hages.  entirely  disqualifie<t  hi 
for  busmess.     He  recovered  his  health  and  strength  rapidly  alter  the  o\ 
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tion.  It  iH  not  unenmraon  to  find  a  polypus  in  (he  midst  uf  a  duster  of 
pilf-s  and  in  rjisiw  of  Hunurv  ihey  arc  trmpu'iitly  prrsoiil. 

.Stei  CTURE  *i¥  Rkctal  PoLVPi. — Tht'so  growtha  iire  true  ndenomata.  and 
eonMiil.  (if  dihiti-d  Ijicbcrkiihii  •^lundn  iiftbe  mucous  meiiihnine  ol' tliv  roctnm, 
wnJwddtMl   in   cunnectivo  tissue,  with   numerous  biood-vesHels,  and  covered 

kh  the  onlitmrv  opitheliuni  of  iho  bowel.  (Fip.  40li.)  The  glands  which 
t>ttitute  so  lartte  ii  portion  of  lliese  hodios  are  frequently  dilated  into  nacs. 
Ri-etal  |Kth'pi  anti  the  nasal  mucous  polypi  are  almost  identical  in  structure. 

SyMiToMti. — A  polypus  umy  exist  in  the  recluni  without  its  presence  being 
eu-spwlcd,  !*o  little  inconvenience  d(K'8  the  patient  ex|>orience.  This  is  likely 
(ii  bo  iht)  C4ise  when  the  pedicle  is  short,  and  its  movements,  in  conse- 
quence, restricted.  When  the  foot-stalk  becomes  sutticiontly  long  to  admit  of 
tbo  dei»cent  of  the  tr^jwih  into  the  anus,  it  gives  nse  to  much  uneasiness, 
vhich  may  tinally  amount  to  tenesmus.     There  will  in  such  eases  be  a  fVe- 

Fio.  402. 
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^^  nent  desire  to  go  to  stooU  and  during  the  attempt  at  defecation  a  body 
-><»mes  down  and  protrudes  extemally.  which  is  often  mistaken  for  hemorrhoiclB 
>r  for  a  prolapse  of  the  bowel.     When  these  jMilypi  become  abnided  or  in- 
flamed, tney  will  bleed  veiy  freely,  and  furnish  an  ill-formed  and  otiensivo 
*~iiuco-purulent  dist^harge.  which  excoriates  the  parts  about  the  verge  of  the 
v^uus.     In  easet*  where  there  is  tenesmus  and  the  feeling  of  a  movable  IxKiy 
in    the  rectum,  with  the  discharge  of  l>bMMi  and  mucus,  and  without  any 
■jii»trusion.  a  careful  examination  of  the  bowel  sln»idd  be  made  to  detc^rminc 
t,bo  cause.     The  insertion  of  a  tinger  into  the  n.*ctum  will  frequently  enable 
The  aurgeou  to  detect  one  of  these  gnnvtlis  or  its  pedicle  ;  or  if  a  full  iujec- 
Tion  Mt^  tepid  water  Ik?  thrown  up  the  lK)wel,  all  ooscurity  as  to  the  nature 
«f  tlie  disease  will  generally  be  nuiioved  by  the  descent  of  the  polypus  with 
thv  exnuUiori  of  the  enema.     In   ca'^es  where  an  operation  has  been  unauc- 
cohsfully  performed  tor  the  cure  of  anal  fissure,  the  existence  of  a  polypus 
may  be  suspected,  the  removal  of  which  will  be  noceHHar>'  to  effect  a  cure 
of  the   ulcer.      Children  who  lose   blood  at  stooL.  although  no  growth   is 
visible,  may  be  suspected  to  lab<ir  under  |>olypus,  and  should  be  carefully 
examinetl  at  the  time  of  stool  or  by  using  the  water  injection. 
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Treatment. — Polypi  may  be  rcmovecJ  oithcr  by  the  Ii^ture  or  by  the 
clamp  and  cautciy.  In  tbo  first  method,  tho  bowel  beinjj;  emptied  by  an 
enema,  llio  t^njwth  DiUf*t  bu  seciirod  as  it  ap]}earH.  and.  liL'ing  ai'uwn  down 
with  tho  fingers  or  by  a  pair  of  fort-eps,  should  be  sti-aii^ulated  by  a  li|ir»- 
ture  tightly  lied  an^und  itH  j)cdicle.  Thus  secured,  the  lM>dy  may  be  cut  off. 
After  the  operation  the  patient  should  remain  In  bed  and  the  bowels  be  kepi 
quiet  for  tive  or  hix  days,  after  which  a  laxative  may  be  admiiiislerod.  the 
action  of  which  will  bring  away  the  li>^ature.  If  the  cianin  be  employed,  the 
bladea  of  tho  instrument  muwt  embrace  the  pedicle  of  the  growth  and  be 
screwed  down  tijt^hily.  The  polyjm*  is  next  cut  away  three-ei^hlhrt  of  an 
inch  in  front  of  the  instrument,  and  the  stump  thorou;^hly  cauterized  with 
the  hot  iron  to  prevent  bleeding,  after  which  the  clamp  may  be  removed. 
The  patient  had  better  remain  iu  bed  ibr  Ihirty-tiix  hours  subsequent  tu  the 
operation.  Removal  of  polypi  by  the  knife  or  by  the  ftcisf^ors.  without  ihtf 
ligature  or  the  cautery,  sbould  not  be  countenanced  iu  general  practice,  at*  a 
very  iroubleHome  bleeding  may  ftdluw. 

Iiiflaniznfl.tioii  of  the  Anus  and  of  the  Rectiun  may  be  traumatic,  catarrhal, 
or  spec i tie. 

Tmumutie  iuflamniatioti  is  caused  by  rough  or  sharp  bodies  in  the  ftecea 
becoming  eiitangletl  in  the  tolds  of  thLi  huwef.  or  the  latter  may  be  injured  by 
tho  introduction  *A  hard  >!ul>MtaneeH  from  btdow. 

Catarrhal  intlamtniitioii  of  I  he  rectum  may  arise  from  indiscretion  in  diet, 
from  the  effectw  of  cold  locally  ufiplied,  or  from  para-jilic  irritation,  and  is  ac- 
companied by  pain,  tenesmun.  and  mucous,  or  mucous  and  bloody.  pu»sage«. 
The  constant  straining  irt  apt  t(t  be  followed  by  more  or  leas  cedenm  of  the 
mucous  membrane,  the  projection  »>f  which  beyond  the  verge  of  the  anui»  n>- 
eembles  prolapse  of  the  bowel.  The  inflammation  sometimes  extends  to  the 
cellular  tissue  outside  of  the  bowel  and  results  in  abscess  and  fistula, 

Specific  inflammation  of  the  i*ectum  may  be  contracted  either  through 
unnatural  connection  or  in  consequence  of  the  vaginal  discharges  in  cases  of 
gonorib(x?al  disea-ie  running  down  and  collecting  about  the  anus. 

TuKATMKNT. — If  there  is  reason  to  believe  that  a  foreign  body  has  entered 
the  rectum,  a  search  should  be  made,  and  if  detected  the  offending  cause 
must  he  removed,  after  which  injet^tionsof  startdi-water  with  a  few  droiis  of 
laudanum  will  be  alf  the  treatment  requiivd. 

In  caiHrrhal  cases,  the  use  of  a  milk  diet,  absolute  rest  on  the  back,  and  a 
saline  cathartic  will  generally  bo  followed  by  the  snbsidoncoof  tho  disorder. 
In  cases  where  this  treatment  fails  to  effect  a  cure,  the  bowel  should  bo 
washeil  out  with  a  solution  of  boracic  acid  in  water  (ji  to  Oi),  followed  by  a 
suppository  of  iodoform  containing  four  grains  of  iodoform  and  half  a  grain 
of  opium,  and  repeated  once  every  four  or  five  hours. 

Gonorrheal  inflammation  of  tho  rectum  should  be  treated  by  injecliona  of 
nitrate  of  silver,  in  tho  proportion  of  ten  grains  of  tho  salt  to  half  a  pint  of 
distilled  water;  or  sulpoate  of  zinc  may  be  used  in  the  same  way.  half  a 
drachm  to  a  pint  of  water  being  the  proper  strength,  to  be  repeated  daily 
for  three  or  tour  successive  daye. 

Xllceration  of  the  Amu  and  of  the  Rectum. — There  are  ulcerations  of  the 

anuM  which  are  quilv  dilfLMvnt  from  fi^*^*ure  in  appearance,  causes,  and  effe^'Is. 
Thi!  fUtii-e  verge  of  the  b<iwol  will  in  some  instances  present  a  nigged,  chapped 
appearance;  or  junt  within  the  cutaneo-mucous  junction  will  be  sei?n  an  ulcer 
of  an  oval  and  sometimes  irregular  form,  having  thickened  bonJera.  and  its 
bottom  pi*eseri!ing  a  grayish  color.  The  integument  immediately  ar«jund  the 
anu8  is  often  red  and  moist.  In  consequence  of  excoriation  or  the  presence 
of  eczema,  the  heat,  smarting,  and  itching  ex|)erii*nced  are  sometimes  very 
annopng.  Though  the  sensibility  is  much  exalted,  it  is  not  common  for 
patients  to  suffer  to  tho  same  degree  as  in  fissure.  There  are  many  causes 
which  operate  to  produce  anal  ulceration,  among  which  may  be  namod  con- 
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n.  chronic  diarrhcDa.  nnd  vaginal  discharges,  espuciully  from  gonor- 
r  ftoiu  cunHtitutional  syphilisi. 
ken  ulceration  in  aituatea  higher  up,  either  ju8t  below  the  internal 
bt«r  or  above  that  muscle  in  the  rectum,  we  have  a  much  more  Jbi-mi- 
diHejUie  Such  ulcers  may  be  niiiiijle  or  multiple.  They  are  caused  by 
MiluuK  and  B\']>hilitic  couditiouH  of  the  gcricral  system,  by  traumatic 
tom  and  occasionally  by  chronic  dysonleiy. 

liTHiMs. —  I'iceration  of  the  rectum  is  a  very  insidious  diseaBe.  It  is 
oped  slowly  and  with  wi  liule  Huttenng  that  it  may  make  much  progrefts 
»  it  ih  detected.  Among  the  earliest  signs  of  ite  existence  is  a  tendency 
rning  diarrhfca,  the  patient  being  obli^fd  to  visit  the  water-olosot  im- 
Hely  liu  rising  from  the  bed.  At  fii'st  tlie  passages  are  free  and  semi- 
Itent.  but  after  a  time  become  scauty  and  watery  and  are  accompanied 
inuch  Hatulcnce.  As  the  disease  advances,  a  tenacious  white  gelatinous 
rial  is  discharged,  sometimee  mixed  with  a  purulent  or  mnco-purulent 
(T.  Until  this  is  gotten  rid  of.  the  patient  will  suffer  pain  and  tenes- 
ifUst  which  he  may  enjoy  compamtive  comfort  for  many  hours,  or  until 
ter  accumuluiiou  like  the  last  takes  place. 

progress  of  the   uleei*ation  will    in   time   increase  the  tendency  to 

oitL  and  aggravate  the  local  distress.     The  patient  is  harassed  with 

nee  and  griping  pain^,  the  stri'ngth  begins  to  fail,  pains  radiate  along 

igbs  and  y>eriiieum,  and  the  body  loses  Hesh.     These  ulcers  may  be 

i3d   by  the   insertion  of  the   tinger   into  the  bowel,  but   much    more 

cttnily  by  introducing  a  speculum  and  exposing  in  a  good  light  the 

r  of  the  intestine,  when   they  will  l»e  seen  varying  in  size,  having 

d  and    thickened    edges,  thoir  surfaces  presenting  a  dark-ix«d  color, 

H'cujiied   by  indolent   grunnhitidns  or  covered  with  a  gray  substance 

Ming  of  the  debris  resulting  fr»»m  the  death  of  the  reparative  matiM-ial. 

»  ulcers  are  |»rone  to  extend  upwards  in  the  rectum  and  downwanls 

Ms    the   anus,  ihe  latter  being  vastly  more   painful  than  the  former. 

0    same    time   the   suniuinding   induration    increases,  the  distrharges 

e    blof^Jy  and   purulent,  and  knt»tH  of  inflammatory  thickening  will 

n  scattered  over  the  mucous  membrane  at  ditTerent  points  contiguous 

ulceration. 

disease  is  by  no  means  limited  to  the  mucous  membrane ;  it  extends 
follicular  glands  and  to  the  submucous  tissue,  and  in  aggravated  CAses 
-s  an<l  destr<-iys  tho  mnntular  structure  td'  the  bowel,  causing  inconti- 
of  both  the  flatus  and  the  fa;ccs.  and  subsequently  producing  coarcta- 
etricture  of  the  bowel.  In  nnn»eroufi  instances  the  ulceration  has 
into  the  va<?ina  and  into  the  bladder.  Patienta  may  cimtinue  for 
with  this  diseji.se.  dnigging  out  a  miserable  existence,  and  finally  die, 
tVom  a  diflPuse  pelvic  cellulitis  or  from  peritonitis. 

\TMKNT. — In  the  treatment  ctf  anal  or  rectal  tdeeration.  the  cause  of 
b«ease  must  first  be  ascertained.  If  it  has  a  syphilitic  origin,  it  will  be 
rv  to  administer  alterative  remedies,  such  as  the  iodide  of  potash  or 
f  the  preparations  of  mercury,  or  both  combined.  Under  the  use  of 
remedies  alone  I  have  succeeded  in  curing  some  very  aggravated  cases 
Eb  disease.  If  there  is  reason  to  believe  the  case  to  be  of  a  tuberculous 
I,  the  use  of  cod-liver  oil  and  the  iodide  of  iron  will  bo  indicated. 
leher  succeeded,  in  tuberculous  ulceration,  in  effecting  a  cure  by  injecting 
ihe  centime  of  the  s^ranulating  mass  a  solution  <if  hiphusphatc  of  lime,  con- 
Ig  thu  injection  ff.ir  a  number  of  weeks  until  calcification  and  cicatriaa- 
book  place.  Many  casc'*  oecur  which  it  is  impossible  to  trace  to  either  of 
ibove  causes,  and  in  which  we  must  be  governed  in  our  treatment  by  a 
rehensive  view  of  all  the  possible  sources  of  irritation.  If  the  case  is 
*nt  one.  it  nmy  bo  brought  to  a  successful  termination  by  attention  to 
gestive  organs,  with  very  little  local  treatment.  Imperfectly-digested 
vitiated  intestinal  seci'etions,  and  stimulants,  all  exert  a  danmging  in- 
)e  upon  these  ulcerations.    The  bowels  should  be  acted  upon  by  a  few 
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jirrains  of  bluo  mnsfl.  f'ollowod  hy  some  pastor  oil.   Th«  ivt'tiim  must  ho  wiMth.^^4 
out  with  an  oricriia  of  horacic  water  or  of  flaxsoed-teu.  and  jilU'rwardi*  o  — ^i^ 
or  two  ouncofl  of  BtHruh-wulur,  conlaitiiii^  tilloon  to  Ihirty  dn>p»  of  Inner  r::^]^ 
num.  may  be.  thrown  uji,  which  will  uroduoe  a  very  soot hinij  effect  on  t:^_^^^ 
bowol.     This  injeetiuu  nmy  bo  used  (hiily.  nhotild  the  diarrha*a  demand  ^^ 

Whun  the  evacuations  are  not  too  frequent,  the  starch-water,  without  ^to-tK« 
anodyrie,  will  prove  very  comfortiujur  to  the  sensaiiouH  of  the  patient,  n-  -r-       :. 
serves  to  shield  the  mucous  surface  from  irritating  secretions.      The  >^^    jj  - 
should  be  hii;hly  nutritious,  and  of  nnch  a  niilnre  as  to  supjdy  but  litrie  ftT-:^^... 
matter.     Nolhini^  so  perfectly  meets  theM*  requirements  a>*  unskimmed  m      -m\\^ 
taken  at   pleasure,  either  phiiu  or  scahled,  and  to  this  the   patient  sho^^af^ii* 
be  rigidly  confined.      Flaluicuce.  which  is  so  common  in  rectal  distowes^^a   • 
best  relieved  by  eonipi>uud  tincture  of  cardamom  and  the  fluid  exinict^i_^  y*. 
charuomile,  or  by  the  time-himoreil  ivmedy  of  carlionate  of  magnesia  and  {>■■  ^b. 
dered  charcoal.     A  hot  hijvbath  for  twenty  minutes,  twice  or  thrice  a  wi^^Ty.j^. 
will  prove  useful,  and  absolute  rest  iu  the  recumbent  liusition  must  be  r'x^^iJiy 
enforced.      In  mure  advanced  cases  of  the  disease,  it  will  be  necessary-  f^ 
make  a  direct  apjdication  of  remedies  to  the  ulcer.     For  this  purpose  I     nia 
partial  to  the  acid  nitnit**  of  mercury,  and.  next  to  this  article,  to  pure  uifr/c 
acid.     The  use  of  nitrate  of  silver  nasi  never  proved  entirely  satisfactorr  iu 
my  bands,     The  ulcer  must  be  exposed  by  the  speculum  and  the  acid  froeiw 
applied  with  a  mop  of  cotton,  after  which  the  stareh  and  laudanum  slnjiil<-l 
be  immediately  injected  into  the  bowel,  or  a  suppository  introduced  cn»  b^- 
t^inin*;  four  or  five  ijrains  of  iodotVtrm  and  one  i^raln  of  opium.     Once  <»  '^ 
twice  a  week  is  often  enough  to  use  the  acid,  and  as  soon  as  ihei-e  is  evident     "^ 
of  an  imi>rovement  in  the  disease  it  should  be  discontinued,  or  should  be  af^^*" 
plied  only  at  long  intervals.     When  the  ulceration  extouds  into  the  diH^pt*^ 
structuivs  of  the  bowel,  and  is  followed  by  contraction  or  by  »tricturc,  dilft-—  ^' 
tatiou  by  graduated  rectal  bougies  will  become  riocoHsury. 

Stricture  of  the  Hectum. — Stricturoe  of  the  rectum  arc  of  two  kLod^.  lh( 

non-mahgtuiut  and  the  maU'gmmt 

Koxi*Maliznaiit  Stricture.— This  division  includes  all  contractions  or  nar--^^ 
rowiuijs  of  tue  bowel  havini;  a  iraumut  ic  orifl:in.    First.  Many  cases  are  caused  ^^ 
by  abrasions  and  lacerations  of  the  mucous  membrane  by  the  improper  use  ^^ 
of  clyater-pi|>cs,  by  a  l(X)  extensive  removal  of  tissue  in  the  opemt  ion  for  piU'««,  ---* 
by  forcing  foreign  bodies  into  the  rectum,  and  also  by  sharp-cdtced  or  »^haqi-  — '^ 
pointed  substances,  such  as  scales  fri)m  t»yster-shcll  or  a  I'r-agnuMit  of  lione,  ^* 
Dccomini;  entanijicd  in  the  folds  of  the  lining  membrane  of  the  intestine.  -  ^ 
Hardened  fjeces  are  said  to  cause  stricture  very  m»ch  iu  the  same  way:  but-^:^ 
I  have  never  seen  a  «-*ase  which  c(uild  be  pn^perly  ivforred  to  such  an  uHirin.  —  * 
Second.  The  disease  may  result  from  the  cicatrization  <»f  extensive  ulcers  of   "^ 
the  rectum,  or  of  those  which  follow  the  cauterization  of  the  mucous  coat  tn  .^tJ 
pr<»lapsus  ani.    Third.  Strictine  may  lie  secondary,  by  an  extension  of  intlam-^ —  -* 
nuition  fmm  the  surrounding  cellular  tissue  to  the  coats  of  the  bowel.    I  havo^^ 
seen  two  cases  of  stricture  of  the  rectum  succeedintra  very  had  Hstnia  in  auo,  ^^'^ 
in  which   the  perineal  structures  were  traversed  in  different  directions  by     *J 
sinuses.     Fourth.  Stricture  not  unfrequently  follows  both  primary  and  sec-- — 
ondary  syphilis:  in  the  tirst  by  unnatural  iutercouiiie.  and  iu  the  second  h; 
inflammatory  deposition,  ulceration,  and  cicatrization.      Accidents  common-^ 
to  mucous  and  submucous  tissue  form  constitutional  infection.     Under  thia^^K 
head  c<mies  the  hoi-seshoe  ulcer  of  Sir  .lames  Paget.     Uterine  dis}>laoeuient,.«-- 
as  retroversion,  pelvic  tumors,  and  enlargements  of  the  prostate  Liody.  havo^* 
been  improperly  de*»cribed  as  causes  of  stricture.     They  otton  do  encroacth^M 
npon  the  rectum,  pressing  its  walls  together  and  interfering  with  the  pafwa<;«^^ 
of  fajces ;  but  this  is  obstruction^  not  stricture;  it  is  mechanical,  not  organic^ 
in  its  nature.     There  is  also  a  spasmodic  stricture  described  which  is  purely^ 
rofle.x,  caused  by  the  irritation  of  an  ulcer,  and  is  tem|H>i*ary  in  ita  duratioii. 
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sn  Btrioture  of  the  rectum  follow  contusion  of  the  bowel  iu  conso- 
le.nc«  of  the  tlolay  f>f  the  fa*tnl  head  in  the  pelvic  cavity. 
Except  from  syphilitic  causes,  uon-mnli^tiant  stricture  of  the  rectum  is  not 
ItCommon  *liHea.-e:  and  it  is  for  th^*  mont  partconHned  tf»  niiddlo  life.  Feraules 
more  frequently  al^eoied  than  niulet*.  The  aiructural  changes  in  thf  coats 
the  intestine  differ  in  different  cases.  Sometimes  tlic  diHi-ast'  apjH.'ars  to 
'olvo  only  the  mucous  and  submucouH  tisj^ues.  giving  rib«.<  to  an  annular 
ntioD  or  valve-like  projection.  Under  the  head  of  intestinal  oh^lructiou 
II  Im5  seen  a  cut  {  Fi(».  38;^)  illusti*alive  of  such  a  variety.  Somotimos  the 
tninmatory  intiltnition  is  chicHy  in  the  muscular  walls  of  thi.'  rectum,  and 
gradually  transformed  inL<i  a  densi.*  (ibrous  tissue,  oxtenditig  some 
Up  and  down  the  bowel.  (Fi/2:.  403)  In  two  cases  fomierly  under 
«iro.  the  thickening  was  confined  wholly  to  the  ^^ubmucous  and  mus- 
lur  tunicSf  the  mucous  membraue  remaining  ]>erfecily  smooth.    (Fig.  404.) 

Fio.  408. 


Kf'^    4tM. 


\ 


/ 


Fi1>r«n«  ftrlctnr^  at  th**  rvctum. 


Sliktura  uf  lb«  rectUM. 


le  disensi',  as  it  encroaches  tipon  the  cavity  of  the  intesttne.  may  he  very 
irctiinscribed,  conntrictintj  it  like  a  cord,  or  it  may  extend  uy)  and  down  the 
►wel  for  some  distance.  Tht-  resistance  offered  hy  the  obstruction  pri)Vokes 
nujEf  cxpul.'^ive  efforts  on  tht>  [tart  of  the  jnitient,  which  produce  not  only 
'pertrophy  of  the  muscular  walls  not  implicated  in  the  disease,  but  also 
ten  H  marked  dilatation  of  the  intestine  above  the  seat  of  disease. 
SyjiPToMs. — Stricture  doubtless  may  be  present  in  Boroe  eases  a  long  lime 
ifore  beinir  suspected,  so  little  inconvenience  is  experienced.  Usually,  how. 
rer,  the  patient  is  conscious  of  some  uneasiness  tn  the  re<*tum.  'fhere  is 
inntiitation.  with  morts  than  onlinary  difficulty  in  passini?  the  stixd. — a  feel- 
a&  though  the  act  had  not  been  completed.    Sometimes  there  is  diarrhoea 
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altornatiiig  with  conHtipation.     Tho  fmoes  are  often  discbargetl  in   Lir}k«.^wii 
tVni^mcnts.  or  they  mu}^  bo  wiredrawn,  coming;  out  in  pencil-  or  pipe-liWs^e 
tbrm,  rind  !*onietinioH  they  are  flallL'ne'l  or  trimii^ular.     The  last   two  I'orr  -jig 
anj  hy  no  moans  indicative  of  stncturu,  as  1  have  oUen  Hocn  the  ovucuatit^^.Qg 
assuiuo  these  shapcH  from  the  mechanical  pressure  of  an  enlar^eii  pro«<ui^^m^ 
or  from  a  ultirino  fibroid.     As  the  disease  advances,  ulcei*aiion  takes  pla^  ^.^ 
followed  by  ft  discharge  of  bloo<l  anti  of  a  ^elalinouH  or  mu co-purulent  fluu^^_i(j 
Thin  dischari^e   stains  the  clothing,  and  irritates  and  excoriates  the  pa^^^^ 
about  the  anurt.     The  pain  becomes  more  severe,  shooting  along  the  per     ^/^ 
thighs,  and  upward  to  the  small  of  the  back.    Patientj*  often  complain,  af*^(,/ 
defecation,  of  exhaustion  and  a  peculiar  senne  i»f  '*gonene>w'*  aI>out  the  c-^i)/. 
gastrium.    The  digestive  organs  become  deninged,  as  i»  manifested  by  slis^;,j 
nausea,  loss  of  appetite,  rtalulent  distention  of  the  bowels,  and  a  gradual  Iok.*.  of 
flesh.    Tlieiidlainniation  may  extend  beyond  tbe  limits  of  the  gut.  and  rosul  t  if% 
|>eri-rectai  al»^Losseso|x»ning  into  the  cavity  ot'the  intestine  above  thoslrictixr'e*, 
or  belitw  upon  tlie  surface  of  the  periiiunni,  and  even  into  the  bladder  or  iiit<^ 
the  uixjtiira.  atid  in  the  female  into  the  vaginii.  i)r(tving  tonally  fatal  by  woannj 
tbe  patient  out  fnun  irritation  and  HUp]iuration  or  by  exciting  a  destmctivi 
peritonitis.     The  local  explonttiun  ol'  tlio  jtarts  furnishes,  however,  the  ouli 
decisive  evidence  of  stricture,     Mr.  ( 'ulleH,  as  a  sign  of  rectal  stricture,  attaoheW^ 
Bonie  im(K>rtanee  to  a  peculiar  prominence  which  joins  posteriorly  and  *w[i 
rates  anteriorly  on  each  side  of  the  anus,  giving  to  the  outlet  of  the  bowel  an 
appearauce  not  unlike  that  of  the  mouth  of  a  ewer.     When  the  finger  is  in- 
tnxiuced  into  the  intestine,  should  a  stricture  l>e  present,  the  obstruction  will 
in  most  cases  be  eiicounterod  within  the  fii-st  two  or  two  and  a  half  inchea.    It 
cannot  well  be  iiiiHluken.     The  tiager  readily  recognizes  the  encrt>achmeni 
upon  the  canal,  ami  nniy.  by  a  little  pressure,  bo  carried  through  and  beyond 
the  diseased  portion. 

In  cases  wlii^re  the  disease  is  situated  slightly  beyond  the  reach  of  tbe 
finger,  the  patient  should  be  urged  to  i>ear  dowt»  forcibly  while  in  the  stautl- 
ing  position,  slightly  bent  forward,  when  the  stricture  may  be  brought  suffi 
ciiMitly  low  down  to  bo  within  cnminand  ui'  ihe  touch.  W  hero  tlie  discjise  is 
still  farther  up.  a  loag  spe«ruhnn  will  sometimes  iJisclose  its  existence,  The 
use  of  bougies  as  a  means  of  detocting  ix'ctal  strictiiro  \6  of  doubtful  value. 
The  information  they  impart  is  ve^^' indetinito.  Their  liability  to  beeoino 
entangled  in  the  folds  of  the  bowel,  or  to  strike  against  the  proraoatory  ef 
the  sacrum,  may  he  urged  against  their  employment.  I  have  known  several/ 
instances  in  which  strictures  have  boon  predicated  from  the  resistance  otlei 
to  the  passage  of  a  bougie,  where  nevertheless  the  bowel  was  afterwards  fouu( 
to  be  Iree. 


Malignant  Stricture,  or  Cancer. — ^Thia,  in  my  experience,  constitutes  a  vei^ 
largo  pHpportion  of  all  cases  of  stricture  of  tho  rectum,  and  it  is  among  th( 
most  terrible  afflictions  to  which  the  human  body  is  subject,     Tho  diaoa^^e  i* 
mot  with  cluorty  *n  mid'lle  and  advanced  life.     Whether  males  or  feum 
suffer  mo>t  is  a  cmestiou  upon  winch  authors  difler.     Tei»  wises  out  of  ele\ 
adiuitt^d  to  tho  IlLiiol-Dieu.  Paris,  De-^ault  tells  us,  wore  in  females.    Curlii 
i-econls  sixty-seven  cases  of  rectal  canrer,  forty-frmr  of  which  were  in  maU 
Mr.  Coplan'i  believed  that  women  wore  most  fi-oquently  the  subjectj*  of  th«» 
disease.     AUingham  has  seen  tho  disease  ot^ener  in  men  than  in  women 
Professor  Gross's  testimony  is  to  tho  same  eftoct ;  and  in  my  own  oxperieno»ia 
a  vory  largo  proportion  of  casos  has  been  in  males 

The  seat  ol  cancer  of  tho  large  intestine  is  generally  within  reach  of  th" 
finger.  Most  commonly  it  is  found  about  one  meh  and  half  above  the  anus 
noxt  in  order  of  frequency,  about  two  and  a  half  or  three  inches  from  tbe  ou« 
lot  of  the  b<iwel ;  and,  last,  in  the  sigmoid  flexure.  In  its  progress  thedii 
does  not  apf>ear  to  Ih3  influenced  by  gravity,  as  tho  tendency  is  to  extend  o 
wards  rather  than  downwards.  The  fonns  under  which  it  appears  are  tl 
epithelial,  the  medullary,  the  melanotic,  and  tho  coUoid. 
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rpithrlial  or  eoluinnar-colled  form   is  by  far  tho  mi>8t  common.     It 
iy  commence  at  the  anus  and  extend  npwarda  to  the  intentine,  or  it  may 
primarily  seated  in  the  rectum.     When  situated  at  the  anu»,  thiM  atteetioik 
ly  linger  lor  tnany  months  at  the  junction  of  the  skin  and  mucous  mem- 
ftnc  before  u^t^ummg  un  aggrettsivo  form.    The  disease,  liki*  that  on  thu  lip, 
k  its  ooramencoment  prescntfs  different  up|>oamnc(>8.     There  is  HomoiimcH  a 
{rcumftcribed.  hiird,  flat  mas^  seen  at  the  cutaneo-mucous  junction,  with  a 
hwiually -extending  induration.     Sometimes  there  will  be  found  a  cnick  or 
emalt  ulcer  with  i-aicged  borders,  attended  with  little  pain,  and  which,  were 
t  not  for  the  surnjunding  iniilli*atiou.  might  be  confounded  with  a  tisjiure  ; 
I  other  csise?*  it   appi-ars  as  a  warty  gi'owth.     Whatever  may  be  its  carlv 
ppearam.^?.  as  it  advances  inx^guUir  tuberous  masses  form,  ulcerate,  and  split 
be  warts  into  numerous  papillary  or  cauliflower  ominenri's,  while  from  tho 
ikw  surface  and  the  intermediate  clefts  a  muco-puruleni  fluiil  is  discharged, 
pd  not  unfreqiiunlly  a  }in>fusL'  hL'UUjri'hage  takes  place  from  the  surface  of  the 
fcpidly-growing  nuiHs.    In  its  progress  tiiu  anus  and  the  lower  part  of  the  i*oc- 
|iiu  may  become  tilled  witii  a  luxuriant  fungoid 
^wth,  so  a«  seriously  to  obstruct  the  escape  of  Fia.  406. 

^e  fffice^.  (Pig.  4M5.)    Epithelial  cancer  of  the  , 

u  cauuol  ne  di-emed  a  rare  disease.   Every 
1  witness  seveml  examples,  and  generally 
jous  between  thirty-live  and  sixty  years 
jf  "age. 
j  Scinhus. — Tho  so-called  scirrhus  of  the  i*ec- 

Sm  i&  really  eitithelioma.  and  commences,  like 
f  hitler,  ill  ine  epithelial  cells  of  the  Licber- 
tfihiiiuii  glands  (adeno-can-inoma  of  writers). 
Ifhe  progress  of  the  growth,  in  many  respectB, 
I  ^>mewhat  dilferent  from  tliat  usually  pur- 
pled by  rectal  carciudnia.  The  di.sease  begins 
Iroor  three  inches  above  the  inicrnal  sphinctt-r. 
IbM  probably  in  tlu'  suhniucous  conni'ctive 
PKe^nnd  infiltrates  all  the  tunics  of  the  bowi'L 
ticrt.iaching  upnu  its  cavity  and  pushing  <iut 
|ie  mueous  surface  into  irregular  hard  no<lules. 
thewe  nodules  not  unfi-eqnently  ulcenite  and 
brm  raw,  bleeding  surfaces  or  ulcers  with  in- 
brated  and  nigged  edges,  and  the  intiltratiun 
p\X  contraction  which  follow  eei've  to  produce 
Icnosis  of  the  canal  of  the  bowel.  The  disease 
frnds  to  extend  peripherally,  so  that  it  is  not  uncommon  to  find  the  contigu- 
|it*  organs,  as  the  bladder  in  the  male  and  the  vagina  in  the  female,  implicated 
^  the  disea.'<e.  and  nil  bound  and  imitted  together  in  one  muss  of  inflammatory 
Ibd  caruinomatoiis  iniiieriiil.  It  is  from  this  tendency  that  we  so  fitquently 
litnes*  communications  taking  place  between  the  rectum  and  the  siirround- 
6g  organs,  by  which  the  contents  of  the  bowels  pass  into  the  urinary  bladder 
1^  into  the  vagina,  adding  tfrcally  to  the  distress  of  the  unfortunate  patient, 
fhu  S4inu*  cause  occuMioiially  produces  almcesses  and  tistulous  openings  through 
^e  porineum.  In  some  cases  the  rectum  becomes  secondardy  involved,  tne 
laeuse  beginning  in  the  vagina  or  uterus  and  extending  to  the  bowel. 
Sarcoma  of  the  rectum  is  occasicmally  met  with,  and  when  present  t^ends 
intiltral43  all  the  tunics  of  the  gut.  The  spindle-celled  variety  occurs  most 
Boiiently. 

Melanotic  carcinoma  is  quite  rare,  and  I  believe  has  not  been  met  with  in 
»y  other  part  of  the  intestinal  tube  than  the  rectum.  Not  more  than 
tirteen  cases  have  been  reconled,*  and  most  of  these  bv  Mollidre  and 
Leltwy.  Langc  ami  Hal!  each  report  one  case.  The  disease,  according  to  Vir- 
is  common  in  the  hoi*se.     ColKrid  carcinoma  is  also  exceedingly  rare. 

*  Mftaunl  of  UDivvnal  Mvdical  Scicucva^  tuI.  i\,  p,  ]6tf,  Sigoui. 
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Encephaloid  cancer  of  tho  rectum,  though  not  commoTi,  ia  oocaftjonally 
A  w«lI-Tnarked  <*asp  of  this  nature  WU8  some  yearn  aijo  under  mycaro,  in 
person  oi'a  t'oniaU'  about  sixty  veurH  old.    Tho  rapidly-growing  mar*t*  &hovr( 
liltlu  tt'ndt^ncv  t(»  iulillralu  the  contH  ol'  the  inti'slin«.     It  tilltMl  tho  rtni'tu 
and  dL-airoyetl  the  paueiii  iii  four  monthn,  iVum  hemorrhage  and  from  blo< 
poisoning. 

Sy.mi*toms. — Ano-reclal  eancor  may  exist  some  lime  before  the  disease 
suspected.     The  tin*l  distoinforts*  caused  by  the  disea-+c  are  genenilly  refei 
to  hemorrhoidal  irritation,  but  the  induraliou,  rag^oil  pmtuburancoH.  and 
disposition  to  yield  to  ordinary  applieations  will  rovea!   its  true  eharaet^ 
When  the  rectal  portion  of  the  tube  is  the  seat  of  tlie  disease,  there  will 
some  uneasiness  exiierieueed  in  the  |>art.  and  Home  diBieulty  in  pa.ssin^  the 
evacuations,  afcompnnied  with  sti-aining  and  an  irritable  state  of  the  uriuarv 
bladder.    The  fieees  will  be  allcred  in  form,  becoming  unnaturally  small,  and 
will  be  forced  out  in  broken  pieces.    Small  liquid  disttharges,  intermixed  wit 
particles  of  fa?eal  matter,  are  frequently  passed,  conveying  the  impre^wjion 
(he  existence  of  a  troublesome  diarrhtca.     The  pain  becomes  moiv  severe, 
burning  and  lancinating,  and  extends  to  (he  back,  perineum,  bladder,  peni 
thighs,  and  buttocks.    Mucus  or  maco-|ms  streaked  with  bhrnd  in  pa*<8ed  U'^ 
the  bowel,  and,  when  tho  fungous  granulalionsai'e  present, a  waterydischni 
having  an  otlensive,  sickening  odor,  escapes  involuntarily  from  the  anus, 
the  obstruction  incieases,  the  patient  sutfera  iVom  a  sense  of  fulnest^  at  t.l 
lower  part  of  the  abdomen,  with  flatulent  distention.     The  further  prngt 
of  the  disease  is  marked  by  loss  of  appetite,  of  Btrength,  and  of  flesh;  t] 
complexion  assumes  that  straw  color  or  that  sallow  hue  which  revcali?  do 
mistakably  the  malignant  nature  of  the  afl'ection. 

The  local  signs  of  the  disease  cannot  be  well  mistaken.     When  tho  finj 
IB  carricij  into  the  b<jwel  a  short  distance,  it  encounters  an  abnormal  growthr 
which  may  be  confined  to  a  portion  of  the  intestine  or  involve  its  entire  cir- 
cimifcrence.  the  surface  of  which  may  bo  8in(>olh  and  nuKlcrateh'  uniform,  or 
irregular  and  ifjugh,  and  wliich  in  either  case  is  indurated.    When  uK-eration 
has  taken  ])lace  and  fungoid  outgrowths  are  studded  over  the  intestinal  nur- 
face.  tho  sensation  imparted  i«  veiy  pecnliar.     It  is  that  of  a  finger  brt*akiiig 
through  a  moist,  frial>le.  nodular,  spongy  mass,  and  utdike  that  experieiiceu 
from  contact  with  any  other  mornid  product.      i3noe  felt,  it  will  never  be 
forgotten.     When   the  growth   is  of  Ine   fungoid  or  cauliflower  form,  the 
bowel  10  oHen  changod  in  its  direction,  and  the  opening  through  the  midal 
of  the  diseased  mass  can  be  discovered  only  atler  a  eearch  in  various  dii 
tions :  in  such  examinations  the  tinger  will,  when  withdi*awn,  be  found  coi 
ercd  with  blood  mingled  with  an  unhealthy,  offensive,  muco-purulenl  raatcHaL 

Cancer  of  the  ano-rectal  region  has  only  one  termination,  and  that  a  tat^^^ 
one.  It  may  run  its  eoureo  in  five  or  six  months,  or  death  nmy  not  uc*ci^^| 
until  the  lapse  of  two  or  even  three  years.     The  patient  dies,  worn  out  b^^ 

pain  and  in'itation.  bloc»d-poisotnng.  and 
Flo.  406.  setiondary  deposits  in  tho  liver,  lungs,  and 

other  organs,  s^mietimes  by  peritonitis, 
and  in  cxeeptional  eases  by  heniorrhagi 
Tre.mment — 1'he   t!*eatment    ol'  noj 
malignatit  stricture  is  accomplished 
tlilntation  and  by  innsion. 

Dilatatioji. — This  may  be  eflected 
the  tinger  alone,  or  by  the  finger  armt 
with   hollow   rubber  cylinderB  of  diflT* 

BdIIvw  Kuoi  nct&l  bvQffla  raMfld  by  ths  Bn«er.        C'Ut    sizeS,   cach     baviug   a    little    0|Mm]l 

in  its  extremity  for  the  lip  of  tho  dij 
in  order  that  the  instrument  may  be  intelligently  directed  by  the  sensatioi 
of  the  onemtor.     (Fig.  406.)     When  the  stricture  is  situated  at  an  incoi 
venient  diatance  from  the  anus  for  tho  use  of  tho  finger,  graduated  metall 
or  gum   bougiea  should  be  employed.     The  latter  are  to  be  preferred 
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eavnoil  through.  At  the  noxt  attempt,  tho  dilatation  may  )>o  increaf-iod  by 
slippiug  over  the  finger  cue  of  the  hollow  cylindeitt  of  gum.  and  at  each  auc- 
(•esgivo  attempt  a  lart^er  one.  until  the  ohafiniciion  \h  ronmved.  When  the 
dii^ease  14  hi^ner  up,  and  cannot  be  treated  by  the  di,^ital  ]»lati,  re.nort  mu»t 
be  hud  to  the  graduated  ^uiu  bougieH.  bc^innin^  with  the  t>muller  iiuml>er& 
and  rining  by  eany  gradatii>n8  to  the  hiigt- r  ones.  There  nLonld  bo  no  at- 
tempt  to  uC'Compli»h  too  much  in  a  nhori  timLv  Tlii*  work  should  be  doiu> 
gently  and  slowly.  N(»thiiig  is  i^iiiunl  by  employing  mueh  t'oiro.  The  bowel, 
often  weakened  by  the  f5truelural  chiingi-H,  may  readily  bo  perfurated.  If  il»o 
dilatation  be  forced  too  rajiidly.  an  intlatiimatiou  iw  likely  l<>  be  exeiietl,  which 
will  not  only  render  the  bowel  ho  irritable  an  10  necesnilnte  the  AUHpensiuii  nf 
all  operative  measures,  but  will  als(»  iiieiviiHe  the  ati-eugth  of  the  stricture  by 
eausmg  a  new  depositiim  oi  plaHiie  nnitcrial.  In  cases  wheix*  the  approach 
to  the  stricture  is  not  direct  or  is  Hotnewhat  devious,  the  surgeon  will  sueecod 
in  finding  and  passing  the  obstruction  better  with  the  oIive-«ha|HHl  inntrument 
than  with  any  other,  especially  when  it  surmounts  a  flexible  handle.  The  finder 
should  in  all  instaneea  accompany  bougies  as  faraHpos»ible.  Some  prefer,  aOer 
passing  the  b<nigic,  to  have  it  ivtnain  for  aevei^al  bourn  in  the  strictun*, — ^a  prac- 
tice which  I  do  not  deem  necessary.  The  frequency  with  which  Htriotures  are 
to  be  dilated  mu^t  he  regulated  by  the  Hensalions  of  the  patient.  If  no  uudms 
irritation  is  develojK'd,  every  stK^oiul  or  thinl  day  will  not  be  too  often.  In 
constrictions  not  attended  with  much  seusibility.  and  wheiv  a  considerable 
amount  of  force  is  retjuisite  to  effect  dilatation,  a  very  efficient  plan  is  to 
iHli*oduce  a  Molesworth  elastic  tube  and  gradually  distend  it  by  bydroslntic 
pressure.  Ailinghum  employs  liaruess  india-rubber  bags  for  a  similar  object. 
Strictures  which  are  membranous  or  baud-like,  and  which  possess  an  ela^^tio 

Fio.  410. 
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property,  causing  them  to  contraet  rapidly  after  dilatation,  aro  host  maiuifed 
oy  division. 

Division, — There  ai*e  three  methods  of  dividing  non-maiignant  slrictiuv, — 
namely,  by  divulsion,  by  internal  division,  and  by  external  diifi.sion. 

Severn!  instruments  have  been  devised  for  divulsion.  The  otic  represented 
in  Fig.  410  is  frequently  employed  for  this  purpose,  and  also  for  dilatation.  Tfa« 


Fio.  421. 


To»ef»  uhkI  to  dlralM  rvctel  tttietar*. 


arms  of  the  in**trument,  being  closed,  are  conducted  through  the  constriction, 
after  which  they  are  norewed  asunder  until  the  parts  give  way.  I  find  it 
more  convenient,  and  eqimlly  effective,  to  use  for  the  above  purpose  a  ]>air  of 
long  forceps,  such  as  aiv  employed  for  removing  uterine  poI'v'pK  (Fig.  411 ) 
The  finger  being  introduced  intu  the  bowel,  the  blades  of  the  fi)rcet>^  "^hodM 
be  guided  thmugh  the  strieture,  and  then  separated  as  widely  as  necessary. 
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fnirmai  divisiun  may  !»«  pcrforruoil,  whore  tho  strictui*o  is  low,  with  a  |>robo- 
piiiitloil  hernia  bistoury,  cotniuoted  flalwiHe  aloii^  the  fitJirer  through  the  con- 
Bincttoo,  and  then,  by  turninij;  itH  adgi.^  ugtiinsl  tht*  rfHihlin;;  menibi-ano,  nick- 
ing the  waine  at  two  or  three  pointH,  after  which  the  rinjrer  or  boutrie,  or  tho 
fon'vps  ust*<i  in  divulHion,  may  bo  employed  lo  enlarge  the  opening  to  tho 
requisite  extent.  AVhou  the  constriction  i^t  Home  dit^tance  up  tno  bowel,  tho 
<livi,-*ion  can  be  more  satisfactorily  executed  by  a  long,  double-bladed  knife. 
(Fig,  412.)    The  cutting  part  of  the  bladea  is  limited  to  about  threcMjuarlere 
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inch  at  their  free  extrcmitien,  the  point  of  each  being  blunt.  In  using 
Uie  instrument,  it  in  passed  through  the  Htriclure,  cloHCii,  and  afterwai*dH  the 
lee  are  forced  apart  by  pressing  the  lever  with  the  thumb.     In  all  caBCs 

lero  there  in  much  sensitiveneHs  ol'  the  bowel  it  is  beet  to  administer  an 
anii*sthotio  before  any  opemtion  is  pnictisod. 

The  iLse  of  the  knite  for  the  internal  division  of  rectal  stricture  la  not  with- 
out danger,  and  should  be  discouraged. 

Exttriitil  divmon^  or  the  method  of  Vemeuil,  is  effected  in  different  ways, — by 
ihc  <H:raseur,  by  theelectix>-galvanic  cauter5\  and  by  the  kuife.  The  operation 
ia  very  much  superior  lo  thai  by  internal  division. 

If  the  ecraseur  be  selected  for  dividing  the  parts,  the  patient  should  be 
etherized  and  placed  in  the  Jithotoni}*  position,  with  the  hips  well  elevated, 
the  rectum  having  been  previously  well  wa»hed  out  with  a  solution  of  boraeic 
*cid.  The  surgeon  iutroducee  a  linger  into  the  bowel  and  presses  it  through 
and  beyond  the  stricture,  ai^or  which  a  trocar  and  canida  aj'e  introduced  be- 
twcvu  the  anus  and  the  coccyx  and  pushed  steadily  upwaiils  until  the  instru- 
ment can  be  felt  through  the  walls  of  the  bowel  by  the  Hnger  in  the  rectum, 
when  by  turning  its  point  against  the  latter  a  communication  is  at  once  estalv 
lished  Iwtween  the  outside  and  the  inside  oi"  the  intestine.  The  trocjir  must 
BOW  be  withdrawn,  leaving  the  canula  in  position,  thivnigb  the  canal  of  which 
the  chain  of  the  ecraseur  or  the  galvauu-cautery  loop  can  be  j)assed  and  tho 
tnivrmediate  tissue  severed.  The  same  result  c^iu  be  obtained  in  a  moiHj  expe- 
ditious way  by  using  a  long  probe-pointed  bistoury'  and  laying  open  the 
parts  at  a  single  cut.  Little  bleeding  will  follow  if  the  surgeon  is  careful  to 
make  the  incision  along  the  middle  of  the  posterior  wall  of  the  reeium  and 
Anu6.  Aiter  washing  tlie  parts  out  with  a  solution  of  bichloride  of  mereury, 
aud  c»ontrolling  the  bleeding,  the  wound  should  be  stopped  with   iotbdbrm 

uzeand  dressed  antiseptically.  I  have  bad  no  exjterience  iu  (bis  operation. 
f  the  stricture  is  located  low  down  iu  the  bowel,  say  within  two  or  two 
and  a  half  inches  of  the  anus,  the  procedure  might  be  worthy  of  a  trial. 

Ill  siriciures  of  s\']3hilitic  origin,  sometimes  congenital,  in  addition  lo 
the  local  treatment  by  dihiiation.  the  use  of  mercury',  with  or  without  the 
iodide  of  potash,  is  indispensid)le.  A  certain  numlH*r  of  fistulio  are  no  doubt 
the  result  of  congenital  stricture.  Ah  strictures,  even  when  well  dilated, 
have  a  sti-ong  tendency  to  i-ecur,  I  make  it  a  rule,  as  soon  as  the  calibre  of 
the  bowel  is  sufticiently  enlarged,  to  intrust  the  work  of  dilatation  to  the 

ralient,  with  directions  that  a  large-sized  bougie  be  passed  once  ever}'  week, 
n  onler  to  avoid  all  possibility  of  injury  to  the  bowel,  I  direct,  as  the  sim- 
plest  and  safest  instrument  for  this  purpose,  a  tallow  candle,  dipped  to  the 
proper  size  and  rounded  at  one  extremity.  During  the  period  of  dilatation 
liiuboweU  should  be  kept  regular  ft-om  the  very  beginning  of  the  Ireatmeut, 
whirdi  is  best  accom]}Iished  by  the  use  of  a  pill,  two  or  three  times  a  day, 
consisting  of  ono-twelfth  of  a  grain  of  extract  of  belladonna,  half  a  crraiu  of 
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exiraot  of  nux  vomica,  find  hulf  a  ^Tmin  each  of  rhubarb  and  aloes.     Should 
this  not  prove  Hutticiont,  and  should  ihe  fipces  accumulnte  above  iho  atriciuro, 

injt^t'UoUH  of  warm  water  will  Iw  requii-od  to  clear  the  bowel. 

Electricity  in  Htroiiijly  reeommended  by  Whitmore  and  others  a**  a  riniievij 
in  non-nuiliguunt  ntricture.  The  roetal  cathade  must  1>©  fairly  engaged  iu 
the  Btricture  iluriiig  the  treatment,  which  shtnild  last  from  five  lo  ttAecn 
minutes  at  a  biiiin;ur,  the  number  of  elements  being  incroaaed  as  the  oai^e  |>n>- 
greH»e8.  Short  of  a  cauterizing  fttivngth  I  doubt  if  much  imj>rtK*siou  will 
be  made  on  the  dense  liaBUo  of  a  strictui'e  by  electrolysis,  though  it  Ia 
claimed  that  it  acts  by  inducing  a  retrograde  metaniorphoeia  of  the  iiiflatu- 
niatory  material. 

In  the  treatment  of  carcinoroatoUB  or  malignant  Htricture  our  efTorta  too 
otiten.  in  ei)nse*]uence  of  delay,  are  rofttricted  to  the  alleviation  of  the  |mtieiit*ft 
fiurteringrt.  l>ihitation  can  be  of  no  Komce  wi  long  as  the  fa'ces  jiass;  and 
there  are  olijeetions  to  the  use  of  bougies. — the  chief  being  the  danger  of 
perforation  of  the  bowel  and  of  hemorrhage.  The  bowels  are  to  be  kept 
soluble  by  the  use  of  gentle  laxativen.  such  as  compound  liquorice-powder 
or  the  bitartrate  of  potash  and  vvashud  Md|)hur.  When  aceumulalionn  form 
above  the  mass  occupying  the  rectum,  a  tube  should  be  cnrefully  carried  up 
and  injections  of  boracic  acid  solution  or  flaxseed-tea  be  thmwn  into  the 
bowel.  Pain,  when  severe,  must  be  relieved  by  opiates,  administered  either 
by  the  mouth  ur  hypfKlermically.  When  the  bowel  becomes  seriously  blocked 
up  or  conimunicationH  form  between  the  rectum  and  the  bladder,  or  when  the 
evacuations  are  attended  with  intense  distiMss,  the  surgeon  may  resort  to 
lunif>ar  colotomy  or  to  excisi(m, — the  first  for  the  purpose  of  sectiring  to  the 
patient  an  uncertain  period  of  relief  from  acute  suffering,  and  thus  rendering 
the  remainder  of  life  endurable,  and  the  second  with  some  hope  of  effecting 
a  cure. 

In  epithelial  cancer  of  the  anus  the  operation  of  excision  is  quite  as  prom- 
ising as  that  which  fallows  excision  of  the  lip  for  a  nimilar  disease.  VVhen 
there  ia  severe  spasm  of  the  sphincter,  in  consequence  of  an  extension  of 
rectal  cancer  downwards  to  the  anus,  the  muscle  should  be  divided  by  tl 
knife.  When  the  rectum  becomes  obstructed  with  fungoid  gi'unulatid 
which  bleed  prolusely,  and  when  It  is  not  deemed  ])ropcr  to  excise  the  di( 
eased  part,  much  i-elief  may  be  obtained  by  scraping  the  granulations  awa^ 
with  a  scoop,  as  is  often  practised  in  cancer  of  the  womb,  if  cleanly  done, 
it  not  oidy  opens  the  cavity  of  the  bowel,  but  also  arrests  the  hemon'hage. 

Ezoision  of  the  Rectum. — This  is  a  formidable  but  not  a  vcrr  difficult  oper- 
ation. The  tii-st  operation  for  the  removal  of  the  rectum  is  usually  credited 
to  Fagot,  a  French  surgeon,  one  hundre<l  and  fifty  yeans  ago.  This,  however, 
was  probably  an  excision  of  the  anus  rather  than  of  the  rectum.  It  was  uol 
until  about  the  year  1826,  when  Lisfranc  published  a  number  of  ca**eH.  and 
later  on,  when  these  were  tollowed  by  the  ca.scs  of  Dieffenbuch  and  Hillroih, 
that  excision  of  the  rectum  began  to  attract  particular  attention.  DieffoD- 
bach  peiibrmed  the  operation  thirty  times,  and  Billmth  sixteen  times.  I)r. 
John  B.  Jtoborts,  of  rhiladelphia.  has  contributed  a  valuable  paper  on  this 
stibjoct.*  ()f  :W  cases  collected  by  Schmidt,  of  Leipsicf  20  weiv  reported 
curwl.  2  improve*!,  8  died,  the  diseast?  returned  in  1.  and  2  were  doub(f>il.  In 
this  country  thirteen  cases  have  been  operated  upon, — 2  by  Busho.  1  by 
Mott,  1  by  Marsh,  1  by  Hridden.  3  by  Levis,  1  by  Dr.  Joseph  R  WoimJ.  and 
4  by  myself  Of  this  number  5  are  known  to  have  died.  1  died  seven  month* 
after  the  operation  with  what  was  said  to  be  consumption.  2  wctv  living 
sixteen  months  after  the  excision,  In  2  the  termination  is  not  known,  and  3 
were  cured. 

It  is  impossible  to  determine  the  period  of  immunity  fVom  the  di»eaM 
enjoyed  by  those  who  have  submitted  to  the  operation.    Dioffenbaeb  aajv 

*  "  Exciiioo  of  the  lUolum."  MedioaJ  and  Surgieal  H«|>oitar,  Jiui«  0,  1877|  p.  AOI. 
f  Oaother'*  "  Dlutij^on  OpcratioD«a/'  iv.  i.  p.  tb. 
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thul  of  iho  thirty  coses  of  exeiBion  of  tho  rectum  done  by  himself  a  largo 
proportion  t-oiitiiiuc*d  well  for  many  yeai*s.  I  am  sure  no  other  surgeon  can 
rvporl  Huch  a  Hiieoess.  Nu»ttbauni,  in  one  fuse,  removed  four  inches  of  the 
rectum,  the  pnwtale  glrtn<l,  the  eorrewponding  portion  of  the  urethra,  and  a 
pari  of  the  neck  of  the  bladder, — the  patient  reeoverinff  and  living  for  three 
yt^rs  uflijr  the  operation.*  NolwitliHiaiidinic  these  and  other  favorable  re- 
jHirts,  the  return  of  the  diaeane  is  the  rule  ;  and  when  excision  is  proposed  to  a 
l^iatient  it  »htmld  bu  on  tlie  ground  of  palliation  and  not  of  cure.  Allingharn 
Miys  that  in  :i6  cases,  the  history  of  which  he  was  able  to  follow.  5  pcHrshod 
fn>m  the  operation,  and  1*>  died  at  peritKln  var^'ing  fnjm  one  ^'ear  to  four 
Tears  alter  the  excision,  a^  follows:  7  in  one  year,  5  in  eighteen  months.  2 
in  two  years,  1  in  three  years*,  and  1  in  four  yeai*s.  Tl»e  remaining  5  of  the 
2H  were  living  at  the  time  of  tho  report.  The  death-rate  from  the  operation 
alofie,  baned  on  the  statitsticH  of  E^ieehaud  (149  cases)  and  those  of  Andrews 
(608  ca*ei«),  may  be  set  d<»wn  at  about  'J4  per  cent.  Ball  estimates  the  mor- 
tality, based  on  an  analysis  of  175  cases,  at  lti.5  per  cent. 

The  conditions  which,  in  my  judgment,  justify  the  operation  are  the  follow- 
ing :  1,  when  the  disease  is  limited  to  the  walls  of  the  intestine  ;  2.  when  there 
is  room  to  remt»ve  the  liowel  without  implicating  thepetHtonoum;  and, 3,  when 
the  health  of  tho  ]>atient  is  not  seriously  impaired  by  the  disease.  If  the 
eancerouH  iutiltration  extends  into  tho  ischio-recUil  fossa,  if  the  bladder  or 
the  urems  is  involved,  and  if  the  patient  is  amenjic  and  very  feeble,  the 
operatitin  should  not  be  piMpo>ed.  The  causes  of  death  after  excision  of  the 
rectum  are  ]>yffimia,  pelvic  cellulitis,  and  peritonitis. 

OpEHATiMN. — The  bladder  having  been  previously  emptied,  the  patient  is 
to  be  etherized  and  to  be  placed  on  the  back,  in  the  lithotomy  positioUf  upon 
a  firm  table,  each  limb  being  .sup- 
norte<l  by  an  assislatit,  or  the 
ifacHrideyoke  {Fi^.  413)  being 
used  to  support  botli.  If  a  nuile, 
a  sound  should  be  introduced 
into  the  bladder  and  given  to 
one  of  the  )>erHonB  having  the 
limbs  in  charge.  The  surgeon 
tbf  n  carrier  an  incision  from  the 
perineal  ceuiri'  ulung  the  raphe 
to  the  anterior  nuirgin  of  the 
anus,  encircling  the  latter  by 
two  semilunar  cuts,  and  contin- 
uing the  division  directly  back 
lo  the  coccyx.  In  the  tenmle 
thi^  incision  should  begin  at  the 
vagina.  If  the  anus  is  not  in- 
volved in  the  di^iease.  the  exter- 

phincter  may  be  presei*\ed  by  raising  the  integument  and  muscle  to. 

Uier  and  turning  them  on  each  side.  As  soon  as  the  lower  extremity  of 
ihe  rectum  is  reached,  the  dissection  should  l»e  chiefly  done  by  the  lingers 
of  the  surgeon,  by  the  director,  or  by  the  handle  of  the  scalpel,  keeping  close 
to  the  bowel,  ami  lying  each  vessel  as  it  springs.  When  the  intestine  has 
b<»en  thoroughly  isolated  from  all  its  surroumling  connections,  to  a  point 
above  the  tTincerous  iutiltration,  it  should  be  drawn  out  through  the  external 
wound,  and  the  tlisea.'ted  portion  severed  from  the  sound.  Inaoing  this,  only 
a  snmli  part  muwt  be  divided  at  one  time,  and  eveiy  bleeding  artery  tied  or 
clamped  with  hiemosiaiic  forceps  as  the  surgeon  proccetls,  or  the  bowel  may 
Uj  ligated  in  Mcclions  before  division.  This  accomplished,  double  ligatures 
shcjuld  be  introduced  thniui^h  the  bowel  from  its  mucous  surface  outwards, 
and  arterwards  stilchfd  lo  the  intejjument  at  the  margins  of  tho  wound.  If 
the  recto-vaginal  septum  is  included  in  the  disease,  as  was  the  case  in  one  of 

•  Medical  und  Hurgioil  Reporter,  Jane  M,  1H77,  p.  601. 
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the  patients  from  whom  I  removed  about  three  inches  of  the  rectum,  it  will  r&- 

quiro  to  be  exfiist'tl.  uiul  its  sidos  suhrtequoiitly  united  by  interruptod  suturae. 
!f  the  0|>erulion  is  conducted  after  the  nuinner  descnttt'd.  ver^'  littlo  bloxi 
will  be  io8l.  The  subsequent  treatment  consistH  in  contrttUin^  the  k>oweIs  by 
opium  for  eight  or  nine  days.  sustAinitig  t)io  nystem  with  milk,  milk-punch, 
arid  beef-lea.  and  i-emoviu^  the  li^alur^s  an  they  beeome  loo«e.  To  counter- 
act the  C(»ntmetion  which  fullows  excision  of  thy  rectum,  the  patient  should 
wear  a  hard-rubber  tube  tbive  or  four  inches  lonjtr,  having  projt»cting  Haui^ 
at  one  extj*eniily  by  which  it  can  be  eeourud  in  place.  This  must  bo  remo>-ed 
during  defecation. 

When  the  dir^ease  in  nituated  hii;h  up  in  the  bowel  its  removal  will  be  faeili- 
adopiin^  the  plan  of  Krainke,  or, 
certain  moditications.     The  bowel,  alter  being  thoroughly  washed  out  with 


taled  by  adopting  the  plan  of  Krainke,  or,  better,  that  of  Alexander,  with 


an  antiseptic  solul  ion.  sbuuld  bo  plugged  with  cotton-wool,  in  order  to  prv\-ent 
us  much  as  possible  the  entnuice  or  escape  of  fiecen  within  the  liniiis  of  the 
contenipialed  operalioti.  The  patient  being  then  placed  in  the  lithotomy  jxmi- 
tion,  an  incisi^m  is  maiie  from  the  end  of  the  coceyx  forwanl  to  within  a  short 
distance  of  the  anus,  when  the  knife  is  carried  n»und  the  latter  iintil  it  join* 
thu  median  wound.  If  the  amis  is  involved  iu  the  disease,  it  should,  with  the 
supertieial  sphincter,  be  raised  and  turned  to  one  side  for  future  utilisation. 
From  the  commencement  of  the  first  incision,  at  the  extremity  of  the  e<K-oyx. 
a  second  one  is  carried  upward  over  the  median  lino  of  the  sacrum  down  to 
that  bone,  and  high  enough  (o  bring  it  on  n  level  with  the  rectal  disease.  The 
eacrum  and  the  cwcyx  being  next  cleared  of  the  soft  parts,  a  tinger  is  in- 
sinuated between  these  bones  and  the  rectum,  and  the  latter  dctachet)  fVom 
its  posterior  and  lateral  connections.  The  (*4icrum  and  coccyx  are  next  to 
be  cut  away  with  the  saw  of  the  surgical  engine,  the  chain-saw,  or  strong 
bone-torceps :  in  doing  this,  great  care  must  he  taken  not  to  injure  the  sacral 
ner\-eH  beneath  the  l»owcl.  Befoi-e  proceedini;  further,  in  case  the  entipB 
ciiTurnforvnee  of  the  bowel  is  involved,  the  bladder  should  Ih>  rntMleralcly 
distended  with  water,  and  a  sound  or  catheter  lefl  in  the  viscus  in  onlcr  te 
raise  the  recto-vesical  f<»lrl  of  the  perit«meum  and  render  less  ditticuli  the 
separation  of  the  bowel  from  the  bladder,  tho  pri)state,  and  the  menibranoun 
portion  of  the  ui-ethni.  The  diKeascd  intestine  being  now  fairly  exposed, 
the  surgeon  proceeds  to  remove  it.  Much  of  tho  dissection  can  be  done  with 
the  finger  and  by  blunt-pointed  scissors.  The  attachments  of  the  levator 
ani  muscles  to  tht»  rc^ctum  should  be  rai.'^d  on  a  bhint  hot>k  and  divided. 
Bleeding  vessels  had  best  bo  secui"ed  as  they  are  divided.  After  the  bowel  is 
completely  isolated  i'rom  all  surrounding  attachments,  it  remains  to  cut  it 
away  from  the  tube  above  tho  disease.  This  is  In^st  done  either  by  including 
the  circumference  of  the  •jut  by  sections  in  ligatures  and  sevenuir  each  a« 
it  is  tied,  or  by  placing  a  rubber  hand  around  the  intestine  above,  and  i*ui- 
tin;£  it  off  at  a  single  stroke  of  the  knife,  securing  the  individual  reM«li 
before  removing  the  band.  The  sound  |H»rtion  of  the  rectum  nhould  then 
be  dniwii  down  and  attached  to  the  soft  parts  below  by  numerouH  sriiches. 
Two  or  thi*ee  large  drainage-tubes  being  now  intrtslueod  and  the  parts  well 
dur'tei]  with  iodoform,  the  perineal  depression  should  be  well  (jacked  round 
the  dniin-tubos  with  iodoform  ganne.  over  which  must  be  placed  a  good-t^ined 
pad  of  cotton-wo<j|,  which  will  inquire  to  l>e  changed  at  least  twice  a  dav. 
That  tho  fieces  may  bo  diverted  fVom  the  i-eciiwu  while  tho  healing  is  \a 
progress.  Durante  advises  that  eolotomy  precede  reclotomy.  Mr.  Adama, 
of  Loudon,  also  advocates  hmibar  eolotomy  us  an  operation  precredenl  to 
that  of  reetotomy.  His  reason  for  thiH  I-*  plauHible.  different  Irom  that  of 
Durante, — namely,  that  on  a  ivcurrence  of  the  disease  or  iu  cieatricial  con- 
traction there  would  be  still  an  Often  and  piiirdess  ivuite  for  the  evacuation 
It  Would,  in  my  judgment,  bo  belter  to  wait  until  such  necetwity  arose  l>efons 
Bubjecting  the  patient  to  such  an  ojteratiini.  hi  a  tuimber  of  oase*i  where  tho 
disease  ha<4  been  situated  hi^h  up  in  the  rectum  the  peritoneum  has  heon 
wouuded  in  the  removal  of  thu  bowel  without  any  Hurious  after-elfocta. 
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t*  to  tbe  jntrinsic  value  of  these  extensive  operations,  I  do  not  think  wo 
yet  in  a  pi>f«ition  to  t'ommit  the  prot'esi?ion  either  fur  or  against  their 
performance,  mil,  until  better  evidence  i«  furuirthed  than  that  which  we  are 
It  present  po!!*He8.sBd  of,  I  am  disposed  to  adhere  to  my  former  position, — 
namely,  that  when  carcinoma  haH  passed  heyontl  the  walls  of  the  rectum,  or 
U  so  high  lip  in  the  bowel  that  the  tinker  (the  patient  being  tinder  other) 
muuot  reach  the  liniitH  of  the  disease,  the  ca«e  is  not  om-  for  ihc  knifo. 
Under  such  circumstancet*,  when  the  obatructiou  becomes  Beiious,  the  best 
opcraiidu  in  coliilomy. 

Peri-Anal  and  Feri-Reotal  Abscess. — The  peculiar  character  of  the  tiseuoB 
about  ihe  anus  and  rectum — that  is,  in  the  ischio-rectal  tossa — renders  this 
rciLfion  liable  to  attacks  of  iiiHainniution  and  of  abscess.  The  connective 
liftHue  is  loose,  supportti  a  lar^e  amount  of  tat.  and  has  ramifying  through  it 
Dunicrous  branches  of  the  inferior  bomorrhiudnl  arteries  and  veins,  and  the  in- 
ferior hemorrhoidal,  the  pudic,  and  the  perineal  nerves.  These  veinfl  are  with- 
out valves,  and  empty  into  the  portal  system.  The  abscesses  of  this  region  are 
of  two  kinds,  acute  and  chronic,  and  may  be  subcutaneous,  or  between  the 
skin  and  the  superficial  sphincter  muscle,  and  submtiscular.  or  in  the  isehio- 
ryctal  fossa.  The  acute  abscess  arises  from  conntipation.  from  disorders  of 
the  liver  which  obstruct  the  venous  ciiTulation  and  favor  congestion  of  the 
liemorrhoidal  veins,  and  occasionally  f'mm  lucul  injiny.  These  abscesses  run 
their  course  with  rapidity.  They  appear  as  u  rvi\,  tender,  painful,  indurated 
swelling  at  the  side  of  the  anus,  with  a  H(.>nse  of  fulness  and  throbbing  in 
bowol,  accompanie4l  by  rigoi's.  fever,  an  elevated  lempeniture,  restlesa- 
».  and  great  sutt'ering  both  in  defecation  and  in  urination.  They  do  not 
inie  very  prominent  externully,  but  extend  deeply  into  the  ischio-rectal 
apace. — a  fact  which  should  never  be  furgotteu,  and  which  determines  the 
course  of  treatment  to  be  pui-sued. 

Tkeatment. — In  the  very  incipiency  of  the  inflammation,  leeches,  followed 
by  Cold  anodyne  lotions,  may  avert  the  disease;  but  in  most  instances  the 
pmetitioner  is  consulted  tof)  late  to  hope  for  this  rt^sult,  an*!  it  is  better  to 
apply  hot  poultices  in  order  ti>  favor  the  formation  of  pus  as  soon  as  pos- 
le.  The  pain  is  best  relieved  by  sonic  jireparation  of  opium.  The  surgeon 
luld  not  wait  until  Huctuation  becomes  distinct.  A  large  quantity  of  pus, 
has  Iwen  stated,  may  exist  without  the  presence  of  this  sign,  and  if  not 
early  liberated  it  will  prcMiuce  sad  havoc  in  the  stnicture  of  the  ischio-rectal 
fi»ssa  about  the  bowel,  and  even  form  a  fistubtus  opening  into  the  intestine. 
Aft  stton  as  the  smallest  point  of  soOcning  can  be  disci»vered  on  the  surface, 
ihe  abscess  should  be  laid  ojieu,  with  a  corresjMmding  ]K>rlion  of  the  bowel. 
If  only  punctured,  a  tistula  will  be  likely  to  follow.  H  the  patient  is  super- 
sensitive or  timid,  the  parts  may  be  si>raycd  with  ether  or  rhigolene  or  may 
be  benumbed  with  ice  before  the  opening  is  made.  If  the  abscess  is  not  opened 
early,  the  contents  will  become  exeee<lingly  offensive,  being  loaded  with  sul- 
phurettwl  hydrogen.  bi*t)ken-down  blowl.  iitwi  dead  connective  tissue.  After 
the  matter  has  been  discharged,  the  poultices  should  be  continued  for  two  or 
throe  days,  and.  if  the  feior  cimtinues.  the  cavity  of  the  abscess  may  be  washed 
out  with  a  soluti<)n  of  permanganate  of  potash  or  of  chlorinated  soda.  When 
the  poultices  are  laid  aside,  a  piece  of  lint  moistened  with  carbolated  oil  (one 
part  carbolic  acid,  twelve  parts  olive  oil)  will  form  the  best  a]iplication. 

Chronic  abscess. — This  abscess  may  readily  escape  i*ecognition.  It  does 
not  commence  on  the  Hurt*a<'e.  It  may  originate  in  the  cellular  tissue  of 
the  iwhio-rectai  fossa,  or  it  may  begin  by  ulcemtion  of  the  rectum.  In  both 
in-^lances  a  cellulitis  of  the  peri-rectal  or  peri-atiul  regions  will  bo  induced, — 
in  the  first  form  by  derangement  of  the  von(mH  circulation  of  the  parts,  and 
in  the  second  by  air,  fieces.  and  intestinal  secretions  pa.ssing  thnmgh  the 
ulcer  in  the  walls  of  the  bowel  into  the  surrounding  tis.sues.  and  causing, 
like  other  foreijjn  mutters,  inflammation.  Should  the  intestinal  opening 
admit  only  a  little  air.  it  may  be  a  long  time  before  au  abscess  will  form. 
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The  patient  will  be  utmoyed  oocu^*io^alIy  by  a  tender  and  induratod  ^wellmi 
in  the  vieinity  of  the  anus,  which,  after  a  tew  (hiys,  gradually  ■■^uhsidert,  <>nl 
to  have  the  exiwrienco  repeated  at  no  difitanl  day.     At^er  thin  tAKhu>n  tl 
inflammation  extends  quietly  in  dit!crcnt  directions  thnm^h  the  |>erinoumJ 
and  olV'it  thritu^h  the  bullock,  until  a  number  of  concealed  mnuijcs  ar* 
formed,  the  \i\x^  tniding  it8  way  into  the  bowel  through  the  opening  in  iti 
walld,  or.  tiA  Hometiniet*  occurs,  escaping  externally  by  one  or  more  points  of] 
ulceration.     Should  feculent  matter  extravai^ate  the  surrounding  cellutar  ti! 
sue,  thiH  abscens  will  assume  more  the  behavior  of  the  acute  form,  and  thi 
lA  true  to  Hi^me  extent  when  it  follows  tniumatic  caunoA.  a^  blow?*,  kicks,  etc«^ 
Oceurring,  aw  the  diseUKo  ho  i)fteii  ducH,  in  peraons  of  a  Btruinous  or  lubcrcuh 
conslitulion,  it  has  been  called  the  strumous  absce^H.  and  when  itn  orit^in  ii 
of  this  nature  tlio  pus  betokens  the  eon»titutional  view  by  being  thin,  curdy,) 
and  otien  (it^ensive.      TIu'ho  cases  generally  end  in  a  tifttula  of  the  bowel. 

Tbkatmkn't. — When  the  chi*onic  abf*eest*  cxtendM  to  the  [<urface  of  the  ]>eri- 
neum  it  nhtMiId  be  tii^ated  by  iucisinn.  inchuling  the  wall  of  the  IhiwoI.  hm  ii 
acute  abweHH.  and  iIh  bnincheH,  whether  one  iw  many,  munt  Ik»  carviUlly  fol- 
lowed by  a  director  and  freely  laid  o|X!n.  atter  which  they  may  be  packer 
with  lint  ur  ifidoform  gauze.    If  a  commuuieation  with  the  bowel  exiutb.  tht 
treatment  will  be  that  appropnaie  to  anal  or  rectal  tiHtula.     In  thooC  cae 
it  will  ofu-n  be  necennary  to  direct  our  ivmedien  to  the  impi*ovement  of  th< 
geneml  health,  by  the  use  of  the  iodide  of  iron,  cod-liver  oil,  and  a  good  diet 

Perineo-Anal  and  Ferineo-Rectal  Fistnlie. — Thems  tiHtulfe  are  very  common. 
Though  generally  an  atleclion  of  middle  life,  they  are  met  with,  to  a  limited! 
extent,  ai  all  agen.  1  have  seen  the  di»e-a»e  in  a  babe  six  weekrt  old.  and 
have  every  i"oason  to  believe  that  it  was  congenital.  It  is  more  conunon  to 
men  than  to  women,  and  is  generally  the  rot«ult  of  an  abucens,  though  it  mayj 
follow  a  wound.  The  disease  is  soen  in  all  clasHes,  conditions,  and  |irofe88ioua*j 
These  tirtluhe  are  divided  into  complete  and  incomplete.  A  complete  porineij 
anal  or  perineo-ri>ctal  fistula  is  one  in  which  there  are  at  least  two  openings, 
—one  in  the  auus  or  rectum  and  the  other  upon  the  sui'faco  of  the  perineum, 
or  the  buttock.  The  incomplete  torni  has  two  varieties, — one.  in  which  thersj 
in  an  opening  in  the  anus  or  in  the  rectum  but  none  oxt^jrnally  on  the  kun 
face;  the  other,  in  which  there  is  an  opening  on  the  surface  but  none  in  tho 
unuH  or  in  the  ivclum.     These  forms  are  sometimes  called  "  blind  tistulu?." 

Compifte  fistula. — In  complete  list ula  the  external  opening  may  be  eingh 
or  inultiple.     Its  location  varies.     Usually  it  is  near  to  tho  margin  of  tii< 
anus ;  hut  it  may  he  over  the  coccyx,  at  the  anterior  part  of  tho  perineum,  aw 
even  upon  the  buttock.     When  tlieiij  ai*e  moi-e  external  openings  than  omj,] 
they  will  generally'  be  found  to  lead  to  a  common  canal  or  sinua.     The  ofx-n- 
ing  upon  the  stirface  apiKMU-H  as  a  little  point  of  graniilation-tissue,  or  it  mnj 
be  covered  with  a  thin  tibu  or  cuticle.     It  is  sometimes  so  snuUl.  and  ditTei 
BO  little  tVom  the  surrounding  ftkin.  a-t  to  bo  wisilv  overlooked.     The  inlemi 
opening  in  perineo-anal  tiHtula  is  at  souie  point  Iwtween  the  two  sphiDctcrs,] 
— sometimes  just  above  the  cutaneo-mucous  line,  but  more  cNjmnionly  about 
half  an  inch  above  tho  oritico  of  the  anus.     In  tho  jwrinoo-rccial  form  thoj 
intenutt  opening  is  above  the  internal  sphincter.     In  rare  in-^tances  m-»r9J 
than  one  unening  will  be  found  within  the  bowol.    TheKinus,  or  tho  fiEttulouf 
canal  which  unites  tJ^e  external  and  the  internal  opening,  may  consist  of 
aingle  track,  or  it  may  have  seveml  branches,  all  tending  to  converge  toAl 
DUiin  road.     The  fistula  may  lead  directly  to  the  internal  (opening,  or  ii  mafj 
follow  an  angular,  tortuous,  or  circuitous  route.    It  sometimes  begins  on  on* 
Bide  of  tho  anuft  and  passes  across  the  iienneum  anteriorly  to  tho  other  before] 
opening  into  the  tMiwel.     This  is  culled  the  "  horseshoe  tihtula.'* 

Incomplete  Jistuin. — Of  the  two  varieties,  the  one  in  M'hich  an  oxtomall 
opening  alone  oxi(*ls  is  tho  least  common.     Many  load  down  to  tho  »ido  of 
the  rectum  or  tho  anus  ;  or  thoy  may  extend  away  from  the  intestine.     Ii  i« 
probable   that  many  which  are  pi*unounced   iuuomplet^)  would,  on  a  more 
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RiaticDt  and  delicate  explomii'H).  bo  found  to  be  complete.  The  oihor  variety, 
hat  having  only  an  intornnl  opening,  i.s  by  no  means  mr*;,  and  k\^qx\  exists 
for  monlbh  without  hcintij  suspected.  The  putioiit  ban  fix-qucnl  discharges 
of  a  niueo-punilent  Hiiid  from  (he  bowel;  a  purlion  o\'  the  ('onlrMls  of  the 
intfstine  getting  into  the  siirroiKKlin^  cellular  lissue  provoken  inflammatory 
deponitjs  and  abscess  in  tlie  contiguous  structures,  which  can  bt*  detecteil  by 
the  presence  of  an  induiaied  r»r  hardened  point  in  some  part  of  the  perineum. 
If  a  speculum  be  intnirliued  and  pressure  be  made  over  the  indurated  part', 
the  pus  eau  be  Been  tlowintf  into  the  bowel. 

Caches. — ll  is  not  always  easy  to  deternTlne  the  causes  of  a  fistula,  ("'om. 
mencin^.  as  it  does,  in  the  formation  of  an  abseess,  tlie  question  arises,  What 
influences  are  in  operation  to  excite  the  intlammalion  which  determines  the 
ftbsc-ess  ?  In  some  cases  the  cause  is  apj>aix*nt,  as  when  an  injui-j'  has  been 
jvceived  upon  the  perineum,  or  when  the  bowel  has  been  wounded  by  a  fish- 
bone, a  pin.  or  the  scale  fVom  an  oyster-shell,  which  has  been  swallowed  and 
become  aiTested  in  the  rectum.  Dr.  Ueed  has  communicated  to  me  the  par- 
ticulars of  a  case  of  fistula  in  a  female.  The  opening  was  situated  on  the 
bi>rdor  of  the  labium.  On  laying  il  open,  two  ^niins  ot'  coru  weiv  found  near 
the  rx»clum.  These  must  have  ulceraled  throui^h  llie  wulls  of  the  bowel. 
Hardet»ed  fieces  may  damage  the  mucous  membrane  and  induce  an  uleera- 
tion  whieh  will  terminate  in  tislula.  IIemoiTh<jtds  may  ]»roduee  a  similar 
result,  the  inflammation  extending  into  the  Cfmneclive  tissue  exterior  to  the 
intestine,  and  the  mucous  xnotnbrane  becttming  perforated,  a*  stated  by  i^yme. 
The  connection  of  fistula  with  tubercular  disease  of  the  lun^^s  has  been  very 
geneimlly  noticed,  and  is  re^^iirded  by  many  as  a  salutarj'  effort  on  the  part 
of  nature  to  divert  disea.se  from  the  pulmonary  organs.  I  do  not  buhev© 
that,  any  relatitm.  other  than  an  accidental  ime.  exists  between  the  Iwoat^ec- 
tions,  or  that  a  fistula  pcrtornis  any  office  of  this  nature.  The  explanation 
of  the  presence  of  fistufa  in  pulmonnrj'  disease,  in  my  jud^ient,  will  be  found 
in  the  structure  of  the  hemorrhoidal  veins  and  that  of  the  perineum.  The 
/oriner  arc  without  valves,  and  the  latter,  or  the  muscular  apjtaratus  of  which 
It  consists,  acts  in  consonance  with  the  movements  of  the  diaphragm.  In 
ou^hing.  the  venous  current  is  forced  back  upon  these  defenceless  vessels, 
iey  htK'ome  dilated,  and  the  circulation  through  their  channels  snITers  em- 
arnissment,  which  eventually  excites  inrtammalion,  followed  by  abscess  and 
jrfonition  of  the  bowel. 

DiAONosrs. — The  diagnosis  of  fistula  may  be  approximately  established  by 
lo  presence  of  ulceraled  o|>ening«  or  by  abscesses  in  the  perineum,  which 
Ais«3  to  heal,  or,  healing  for  a  short   time,  reopen ;  by  the  existence  of  a 
nrd   |Mjint  witlmut  any  extei-nal  orifice,  which  varies  in  size  at  different 
inicM  and  is  lender  to  pressure.     The  positive  existence,  however,  of  fistula 
n  be  established  by  recognizing  the  escape  of  flatus  or  of  fa?oes  through  the 
xtomal  opening,  when  such  exists,  and  by  making  an  exploration  with  the 
rol>e.     In  using  this  instrument,  the  palient  should  be  placed  upon  the  fiide, 
^_  s  directed  under  the  head  of  preliminary  observations.    The  index  finger  of 
the  surgeon  being  inti*oduced  into  the  bowel,  the  probe  should  be  inserted 
into  the  fistulous  opordng.  and  by  gtMitle  pressure  made  to  follow  the  abnor- 
mal track.     No  force  should  be  used;  otherwise  false  passages  may  be  made. 
If  the  instrument  fails  to  go  in  one  direction,  it  must  be  tried  in  another; 
it  may  bo  used  stmight  or  curved,  and  with  a  little  patience  the  proiter  ivmte 
to  the  bowel  will  be  found.     When  the  end  of  the  probe  is  recognnteu  through 
the  walls  of  the  intestine,  the  finger  in  the  rectum  will  serw  to  conduct  it 
through  an  inteinal  orifice,  should  such  be  present  in  the  bowel.     When  no 
external  opening  exists,  the  neccssarj*  information  may  bo  gained  by  intro- 
ducing a  rectal  speculum,  when,  by  pix'ssing  at  different  points  over  the  sur- 
face of  the  perineum,  the  pus  may  be  discovered  flowing  into  the  bowel. 

Tbeatment. — The  treatment  of  fistula  in  ano  is  palliative  and  radical.  The 
palliative  treatment  will  be  required  in  cases  where  there  is  an  indisjjosition 
to  submit  to  an  operation,  or  in  persona  so  greatly  enfeebled  uud  broken  down 
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by  other  disease  that  itio  rcnarativo  power  of  the  ho<Iy  is  inadequAt«  to  the 
restoration  of  the  parts.  Lnder  hucIi  circ-umstHnees,  the  bowols>  are  to  be 
rcgulatuil,  the  ]mrtH  f'roquL*utly  bathL^d  with  hot  water,  and  the  Hiuuaes  tu- 
jectod  with  a  weak  solution  of  the  8ul]>hate  of  zinc  or  oopper  (two  ^ntiiis 
of  the  bhU  to  the  ounce  of  water),  and  the  friction  of  the  huttockH  nJieved 
hy  f*meuring  over  the  parts  a  little  oxide  of  zinc  ointn»cnl.  A  Hohition  of 
bichloride  of  mercury  (one  to  one  thousand)  constituien  an  excellent  injection 
for  (he  ninuses. 

The  radical  treatment  consiflta  in  dividing  all  the  structures  between  the 
extremities  of  the  siuufies  and  the  surface  of  the  perineum,  for  which  jmrpowe 
the  knife  and  the  ftoton  are  employed.  1  will  not  deny  that  a  fistula  may 
close  throUj^h  the  use  of  stimulating  injections  and  cauterization;  but  such  a 
result  is  exceedingly  improbable.  Syme  narrates  the  case  of  Louis  XIV^ 
treated  by  Dionis  tor  tistnla  in  ano.  80  reluctant  was  his  majesty  to  submit 
to  the  knife,  that  he  resorted  to  every  i)os**ible  expedient  to  discover  some 
other  mode  of  cure.  He  sent  a  number  of  persons  atHictcd  with  the  disease 
tot  be  watersof  Bar6ges,  and  olhei*s  to  those  of  Bourbonne,  and  some  be  placed 
in  rooms,  where  they  were  subjected  to  various  remedies.  AiU>r  a  year* 
fruitless  exj»enment,  without  a  single  cure,  he  at  last  consente<l  to  allow  M. 
Felix,  his  surgeon,  to  make  the  cutting  openit ion,  the  cost  of  which,  when  the 
fee«  were  disii'ibuted  among  the  different  parlies,  amounted  to  the  very  roifc' 
sonable  sum  of  fourteen  thousand  seven  hundred  pounds  sterling. 

To  effect  a  cure,  il  is  necessary  to  place  at  ixjst  the  muscles  about  the  anas 
and  rectum,  whose  motions  wotdd  serve,  in  part,  to  prevent  healing,  and 
also  to  establish  a  direct  instead  of  a  cii*cuitou8  communication  between  the 
bottom  of  the  Hstula  and  the  surface,  so  that  the  air.  fieces.  and  n\ucopuru- 
lent  discharges  shall  not  be  imprisoned,  but  shall  iind  a  ready  exit  from  the 
tissues.     For  this  purf>ose  the  knife  is  to  be  preferred,  unless  the  fistula  ia  100 


high  up  in  the  bowel  to  be  safely  divided. 

"^welvi 
out  by  a  gentle  cathartic,  an<f  immediately  befoiM  the  operation  the  rectum 


e  hours  before  cuttini;  a  fistula  in  ano,  the  bowels  should  be  cleared 
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should  be  washed  out  with  a  solution  of  boracic  acid.  The  patient  having 
been  etherized  and  placed  upon  the  side,  with  the  limbs  well  drawn  up.  the 
surgeon  introduces  into  the  fistula  a  flexible  gi-oovetl  dirt'ctor.  which  ne  xv- 

ceives  on  (he  extremity'  of  the 
Pi<*-  4H'  index  fingur   previoiislv  intro- 

duced into  the  intestine,  and 
hooks  it  fonvard,  bringing  it 
out  of  the  anus.  A  cur\'04l, 
shHr|>-pi»inted  bistouri'  is  next 
inlntdnccd  into  the  groove  i»f 
the  director,  and  all  the  overly- 
ing structures  are  divided.  (Pig. 
414.J  Should  no  opening  into 
the  bowel  exist,  it  is  nec^esaary 
to  make  one.  which  is  best  done 
by  giving  to  the  director  u  n>- 
tary  motion  while  count or-pr^sts- 
\l      T'^^JV  yfMM  I         "'"^  ^^  made  by  the  fitiirer  within, 

A    .^MrZ^  .y/Mrl  J  at  the  p(»int  where  the  twoaw 

separated  bylln*  thinncsr 
of  tisi^ue.  A  caixd'ul  searcJ.  1 
now  be  nmde  for  anv  »)tlu'r  tir*- 
tulous  tracks  whitli  may  In* 
presunt,  and,  if  such  be  dincoverod.  each  must  be  laid  open  upon  the  diructor 
iVom  end  to  end.  In  case  the  sides  of  such  sinuses  dose  over  the  wound. 
and  iheir  edges  be  thick  and  purple,  it  is  bettor  to  cut  them  awny  with  a  pair 
of  scissors  or  a  knife.  It  was  formerly  taught  that  when  the  fistulous  VMud^ 
extended  above  the  ]>oint  where  the  internal  opening  was  eituated^  it  mi 
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bv  followed  lo  its  termination  and  the  incisiou  in  the  bowel  be  made  at  thai 

Slace,  and  tor  some  time  I  wan  ol'  this  ojunion,  but  I  bave  learm'd  in  tliink 
ifferently.  If  the  jiarts  be  divided  an  det'|i  as  the  point  of  eomunniication 
wiih  the  eavity  of  tljo  bowel,  that  in  all  that  will  be  i*ef|uired.  The  old  opinion 
is  erroucoiiii,  or,  at  least,  haw  not  been  veritied  iu  my  later  exinTienee, 

When  tio  external  ojHfniii^  exists,  the  sui^eon  niUHl  feel  lor  an  indurated 
point,  which  UHiiaily  can  be  diHCovored  upon  making  firm  presHure  over  the 
perineum,  and  upon  thin  he  should  cut,  aller  which,  it'  the  director  be  innerted 
in  ihe  wound,  it.  will  enter  the  fistula  and  pasH  into  the  intestine.  The  end 
of  the  iiwlrument  bein;^  drawn  ihroujcch  the  anm*  with  the  finger,  the  inciniou 
of  the  raised  parts  should  l>e  made  as  in  the  coinjilete  variety. 

The  parts  beiutf  properly  laid  open,  the  pyogenic  lining  of  the  fistulous 
trackK  should  either  be  well  curetted,  or  be  dissected  out  with  Ihe  scalpel,  and 
the  wound  packed  with  carbolized  lint  or  iodoform  ganzo,  in  order  to  prevent 
the  Mdes*  from  falling  together  and  to  encoumge  the  growth  of  granulation- 
tissue  from  the  bottom  of  the  cut.  To  jirevenl  Ihe  displacement,  a  c*>uij)res8 
of  earbolizeti  gauze  covered  with  a  pad  of  al)t*itrbent  cotlon-wool  should  be 
kid  over  the  perineum  and  made  secure  by  a  T  bandage.  If  the  wound  is 
not  deep,  1  am  in  ihe  habit,  after  the  first  free  bleeding  is  over,  of  di-awing 
through  it  a  stick  of  caustic  potassa  and  afterwards  applying  the  oiled  iinl. 
This  will  produce  a  superficial  sJough.  aitd  it  matters  not  if  the  packing  works 
out,  as  the  chasm  must  fill  up  by  grauuhttion-tissue.  The  bowels  should  not 
be  movwi  ihr  three  or  four  (lays  after  the  operation  :  to  effect  this,  half  a 
grain  of  opium  morning  and  evening  will  usually  snftioe.  After  the  lapse  of 
thi»i  number  of  days,  a  gentle  laxative  will  bo  required,  from  which  time 
forward  regular  alvii»e  evacuations  are  desirable.  The  parts  must  be  cleansed 
with  sublimated  water,  and  the  Jiiit  i-enewed  daily  until  the  wound  becomes 
W)  shalbiw  that  a  ilressing  is  nn  lottgcr  required. 

It  is  not  often  thai  a  serious  bernorrhnge  follows  the  operation  for  fistula 
in  ano.  A  free  bleeding  takes  ]>lace  at  tbo  inoinent  of  incision,  but  in  a 
short  lime  subsides  by  i'xposurc  to  the  nir,  If  ii  vessel  continues  to  bleed, 
it  muftt  be  securi'd  by  t  he  ligature,  or  be  twisted.  If  the  How  of  bl<»<»<l  is  from 
the  general  surface  rather  tlian  from  a  particular  pniut.  as  happens  occasion- 
ally when  tisRU0i4  are  hard  from  intlammattiry  infilti-atifui,  the  wound  must  be 
packed  with  lint,  and  a  compress  antl  a  T  bandage  applied.  The  possibility  of 
internal  bleeding  must  not  bo  overlooked  ;  and  should  the  patient  experience  a 
(fccnse  of  fulness  in  the  bowel,  become  sick  at  the  stomach,  and  grow  pale,  with 
a  lUiling  pulse,  such  henmrrhage  nmy  be  suspected,  whereupon  the  dressing 
should  be  removed  and  the  rectimi  dilated  with  a  fenestrated  speculum,  in 
order  lo  admit  the  air  or  pieces  of  ice,  and  also  to  compress  the  paits. 

It  sometimes  hajtpcns  that  the  external  opening  of  the  fistula  is  on  the 
buttock,  or  some  part  of  the  |>erineum  distant  from  the  bowel.  In  such 
eases  I  have  practised  with  entire  success  the  plan  of  inlntducing  deep,  or 
deep  and  superficial,  sutures  into  all  that  |>art  i>f  the  wouiul  beyond  the  verge 
of  the  anus,  thus  securing  quick  union,  and  packing  only  that  portion  which 
ineludes  the  bowel  anil  the  Hoft  parts  a  short  distance  beyoiid. 

Kxei.^ion  of  tistuhc  and  suturing  their  edges  together  is  strongly  recom- 
mended by  Kome  surgeons.  I  dn  not  believe  that  the  practice  is  likely  to  be 
geiiemlly  adopted,  as  it  is  almost  impossible  to  keep  a  wound  of  this  kind 
aseptic  and  thus  secure  rapid  union. 

In  operating  i>n  hoi-seshoe  fistula*,  while  it  is  necessarj''  to  lay  open  all  the 
fistulous  tracks  around  the  bowel,  j'et  it  is  not  required  to  divide  the  walls 
of  the  ivetum  or  the  auns  on  both  sides,  but  only  on  that  side  through  which 
the  tistula  passes. 

When  the  fistula  extends  so  tar  up  the  bowel  as  to  render  a  cutting  0]>ei*a- 
litm  hazai*donK.  the  seton  may  bo  substituted  for  the  knife,  by  which  means 
the  wvu'k  of  division  will  be  done  slowly,  but  not  less  surely  than  liy  the  bis- 
tfKirj*.  To  intrwiuco  a  seton,  an  eyed  pin^bo  should  be  armed  with  tw"  or 
tbive  threads  of  silk,  or,  what  is  better,  with  a  piece  of  gum  cord.     Intro- 
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duc'iuj^  the  point  uf  the  probe  into  the  fiatulu  and  earryiiiff  it  forward  into  the 
bowel,  it  is  to  bo  roroiveJ  by  the  fiui^t-'r  in  the  inicrtiino  unii  drawn  oiH  through 
thy  aiiUM.  where  it  must  bedisen^u^ed  iVotn  the  cord,  leaving  the  latter  iu  the 
abaonnal  tmek  with  one  end  han^iui^  IVoin  the  external  opening  oi*  the  fistulA 
and  the  other  from  the  anus,  if  silk  ilnvml  i)s  u»ed,  the  ends  are  best  secured 
by  bein>f  passed  thnuigh  tlie  lu>les  in  an  urdinarv  bone  button  and  tied, 
gently  tighteniujL;  them  every  three  f>r  luiir  days  iintd  (be  included  Htructtirea 
aiv  diviiled.  When  the  eta-slie  eord  is  employed,  the  ends  can  bo  tied  directlr 
together.  The  latter  is  iu  umuy  respeels  pivierablc  to  silk,  as  a  Beton.  in  thia 
locality.  When  the  eords  have  ulcerated  their  way  through,  the  resulting 
track  should  be  kent  jiaeked  with  oiled  lint. 

The  question  will  ollen  arise  an  to  tho  propriety  of  operating  upon  fi&tula* 
in  pei-sons  sutfering  Irom  tubereular  disease  of  the  lungs.  Believing,  as  I  do, 
that  such  sores  have  no  safety-valve  or  denvative  ofliee  by  which  disease  ia 
attracted  from  the  pulmonary  organs,  I  have  no  hesitation  in  recommending 
that  they  be  cured  as  quickly  as  possible.  Thry  do  barm  by  the  diiiin  whieb 
they  etieci  from  the  system,  and  thoy  annoy  and  distress  the  patient  fhjru  a 
gense  of  poi'sonal  uneleanliness.  Before,  however,  undertaking  such  an  oper- 
ation in  a  tubercular  subject,  the  surgeon  must  have  reasonable  ground  for 
believing  that  the  health  of  his  patient  is  sutticienl  to  inr^urc  tho  reiMiration 
of  the  wound.  If  there  is  ground  for  grave  doubts  on  the  subject,  it  ih  l)otter 
to  abstain  from  using  the  knife,  a^  the  wound  will  remain  an  oj>en  one,  or 
perhaps  ussume  a  sloughing  condition. 


Hemorrhoids. 

Hemorrhoids,  commonly  termed  piles,  are  fibmus  or  vascular  growtha,  situ- 
ated, the  first  below,  and  the  second  above,  the  sphincter  aui  muKctc.  They 
are  divided  into  external  and  Uitmial  hemorrhoi<is.  In  either  variety  of  the 
disease  the  initial  Ptep  in  their  formation  is  a  disorder  of  the  bJiMxJ-vefweK 
ospo(-iall3'  of  the  hemorrhoidal  veins.  Immediately  above  the  internal  sphine- 
ter  is  an  intricate  plexus,  fonned  by  the  radicles  of  the  hemorrhoidal  and 
pudic  veins.  Those  on  the  sides  of  the  iinus  terminate  in  the  plexus.  Some 
of  the  trunks  emanating  fmm  the  latter  empty  into  the  mesenteric  and  eomo 
into  the  internal  iliac  veins,  bo  that  arotind  the  lower  end  of  the  rectum  ibe 
general  venous  and  portal  ayatems  commingle. 

External  Hemorrhoids. — These  aiv  situatetl  at  the  verge  of  the  anim.  and 
appear  as  pendulous  folda  of  h\^>ertrophied  skin.  They  frequently  become 
intiamed.  swollen,  and  excessively  tender,  and  are  generally  a3***ociated  with 
inii-rnal  piles.  They  may  be  single  or  multiple,  and  vary  in  siw)  tVom  that  of  a 
buckshot  to  that  of  a  walnut.  As  these  tumors  have  two  surfaces, — a  cuta- 
neous and  a  mucous. — their  color  will  not  be  uniform.  Over  tho  part  eoveivd 
by  the  skin  it  will  be  much  like  that  of  the  suri-ounding  tntegumenia;  and 
over  that  covered  by  the  mucous  membrane  it  will  bo  purple,  in  conbequence 
of  the  veinH  being  visible  thi*ough  the  surface  of  the  latter. 

The  vas(.ularity  of  external  piles  diniiniMhes  in  in-oportion  to  the  length 
of  time  for  wbicfi  they  have  existed.  They  become  gradually  tranHforined 
into  tibrons  masses  byliypcrtrophy  of  the  submucous  and  snbcnianoous  con. 
nective  tissue.  In  the  tbrnmtion  of  external  piles,  the  hemorrhoidal  vein* 
become  dilatiMl  and  tortuous ;  beim;  destitute  of  valves,  ihey  are  prrme  to  this 
ehangL'.  and,  as  they  lie  beneath  the  si)hineter.  the  varicose  condition  must 
manifest  itself  either  above  or  below  this  mutjcle.  When  an  external  pile  is 
examined  in  the  commencement  of  itsgi'owth.  it  is  quite  soft  in  consistence, 
and  has  a  deep  purf>le  color.  If  cut  into  at  this  stage,  ihei-e  will  follow  a  pro- 
fVnte  flow  uf  blood,  chiefly  venous.  Exposed  as  it  is  to  influences  which  (end 
to  excite  inflamntation.  the  convolutions  of  the  veins  become  matted  together 
by  plastic  de|>0Hit.4.  either  obliterating  their  cunals  or  distending  their  walls 
1^  l)u>  ]>oint  of  rupture,  in  either  caae  producing  coagulation  of  the  contained 


hlood.  While  these  changes  are  in  profjre*w>  the  connective  tissue  increases 
aud  the  vuscular  channels  diniininh.  If  a  seclion  be  nuw  made  of  the  tumor, 
ihere  will  probably  be  found  a  clot  of  blood  Hurnmnded  l>y  a  dilated  vein  or 
lying  in  tlio  midst  of  denize  connective  lisHue.  Finally,  if  a  still  later  jteriod 
selfcttsd  for  dissecting  the  tumor,  it  will  be  found  to  consist  wholly  of 
ective  tissue. 

Internal  Hemorrhoids. — Internal  piles  are  situated  ft-om  half  an  inch  to  two 
and  a  lialf  inches  abovt?  the  internal  «phiiirter  mur^cle.  Tht'V  are  round,  oval, 
and  cylimiricral  in  form.  They  are  soiiu*TiuK'H  scHtI*ji*ed  at  inv^ular  distances 
over  the  surface  of  the  bowtd.  and  at  other  timos  are  clustered  tofjethcr  in 
ffrouns  f  Fi^.  415);  their  attucliment  may  be  broml  or  narrow,  aud  occasion- 
ally IS  double,  fomiinjB^  a  considerable  intermedial e  loop.  They  arc  invested 
entirely  by  mucou^*  inembinne,  ibu  surface  of  wliit-h  may  be  villous.  jLrranular, 
or  smooth,  and  the  color  is  commonly  dark  rod.  becomint;  puqile  when  pro- 
lapsed and  constricted  by  the  sphincter.  In  consinlencc,  internal  piles  are 
soft  and  8|)ongy,  much  resemblin;^  an  erectile  jj;rowtli.  They  are  sometimes 
spoken  of  a.s  ojttrn  and  blind,  according  as  they  do  or  do  not  bleed.  These 
terms  express  no  distinctive  characteristics  in  the  tumors,  and  might  without 
disadvantage  be  abandoned. 

The  structure  of  internal  hemorrhoids  may  he  very  well  studied  by  insert- 
ing pipes  into  the  inferior  mesenteric  vessels  and  distending  them  well  with 
a  tallow  injection,  the  latter  being  afl^rwanls  dissolved  out.  AOer  making 
sections  of  the  tumors,  the  interior  presents  a  cavernous  appearance  (Fig. 


Fig.  416. 
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A  xroap  nt  iiruUpMHJ  bvmurrbulilv. 


SwUon  of  an  intenwl  tunnorrliuld. 


416).  and  consists  of  tortuous  and  dilated  veins  and  arteries,  the  former 
predominating.  The  vessels  are  connected  by  stmggling  lhi*eads  of  fibi*ou8 
tis.sue.  and  the  wholo  growth  is  covered  with  mucous  membrane.  There  is 
another  variety  of  piles  which  consisifi  of  cylindrical  elongations  of  limited 
portions  of  the  normal  ctilumns  of  the  rectum.  They  are  verj*  vascular, 
abounding  in  small  arlenal  bmnches,  and  are  of  a  bnght  scarlet  color.  The 
anatomical  diffeivnce  between  this  and  the  former  variety  of  hemoiThoids  is 
the  absence  of  any  great  dilatation  of  the  vessels  in  the  latter. 

Causes. — The  hemorrhoidal  veins,  as  has  l^en  staled,  form  a  veiy  intricate 
plexus  beneath  the  internal  sphincter  muscle.  These  vessels  ai'e  destitute  of 
valves,  and  the  blood  which  circulates  through  their  channeU  is  carried  back 
to  the  heart  <'liieily  through  the  mesenleiic  veins,  which  terminate  in  the 
vona  fMirta.  W'hat<?ver  tends  to  favor  an  undue  accumulation  of  blood  in  the 
bemorrhf>idal  plexus  predisposes  to  piles.  For  this  reason  they  frequcntlj^ 
follow  diseases  of  the  liver,  which  cause  obstruction  to  the  portal  circula- 
tion. The  mocliaincat  pressure  of  abdominal  tumoi-s,  and  that  from  the 
gravid  ut«rus,  are  frequent  e^iusesof  the  disease,  by  keeping  the  rectal  veins 
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ovor-diBttiuded.     DiseaAen  which  pi'ovoke  much  Htminiug,  as  stricture  of  the 

urethi'a,  etilargcdienl  of  ihu  i»n)Htut«,  and  stoiio  in  the  bladder,  art  aiso 
actively  coiit-onied  in  tho  pnuJuctiou  of  piles.  The  most  commou  cauM), 
however,  is  conKtipHtioii. 

They  aiv  mot  with  in  all  ehissef^,  though  oft4>nor  occurring  in  fwrsiMin  i»f 
indolent,  sedentary,  and  luxurious  habile  of  life.  No  a^e  is  exentpl  IVoiu  the 
diHejiHe.  They  ure  seen  at  all  periodh  of  lil'e,  from  earFy  intan<*y  lo  oxin.*nie 
old  litre.  Nor  are  pilen  peculiar  lo  either  Hex,  males  and  fenmleH  »uflerin« 
with  utjual  iVeciuency.  Ihey  are  oHeu  aBSOciaied  with  liMiurti,  tiMtula,  aad 
cancer  of  the  uno-rectul  rej^ion. 

Sysiptoms. — When  the  drntuj^e  is  slight,  or  when  the  tumors  are  just  begin- 
ning to  form,  only  a  slight   uneat^incss  may  be  experienced,  such  as  a  lillle 
eorene^H,  heat,  or  ildiing  at   ihe  verge  of  the  anus.     These  sen8atii>ns  urc 
aggravated  if  the  bowelr*  remain  costive.     If  there  are  external  piles,  they 
fi*iM]uently  become  inthuned,  swollen,  and  painful,  and  in  some  instAnces  sup- 
purate, which  usually  reauUs  in  their  cure.     AVhen  internal  piles  have  in- 
crea.sed  to  any  considcnihie  extent,  or  Imve  become  inflamed,  ihey  produce 
not  only  the  Hymptomsot'  heat  and  itching  at  the  extremity  of  the  bi>wel,  but 
also  a  sense  of  fulness  iti  the  rectum,  as  though  some  foreign  botly  were  pr\?s- 
ent;  there  is  a  feeling  also,  aOer  dcd'ci-ation.  as  though  a  portion  of  tito  tiiN.*e« 
Btill  remaine<l.    When  the  hemorrhoids  become  large,  they  fi-equeutly  de^cwnd 
along  with  the  evacuation  an<l  protrude  exlerually^  being  covered  with  a  pro- 
fuse mucous  secretion,  and  if  the  sphincter  is  firm  their  color  becomes  dtx'p 
purple  in  consequence  of  tho  muscular  constriction  to  which  they  are  sub- 
jected.    Sotnetimes,  alter  prolapsus,  they  recede  spontaneously  wiihin  the 
bowel ;  at  other  tiuu^s  it  is  necessary  for  the  fnUient  to  prens  them  back  with 
the  han<l.     Tn  stune  instances  the  protru.sion  is  eonstant,  and  may  <*onsist  of 
one  or  more  piles  lying  in  the  centre  of  tho  anal  orifice,  or  thev  may  proji* 
around  its  entire  circumference.     Tho  last  condition  is  frequoully  confuundo 
with  ii'dema  of  the  niucous  membrane,  whicii  ftirms  a  thick  and  swollen  nn^ 
about  the  anus,  but  which,  unlike  hemorrhoids,  is  smi>oth  and  uniform  in- 
fit  cad  of  being  indei»ted  and  loluUar.     Frequently,  during  hemorrhoidal  pro- 
trusion, s<jme  vessels  give  way,  followed  by  a  tVce  escape  of  ivrterial  blooti.  iu 
consequence  of  the  constriction  of  the  sphincter  muscle.     Or  the  flow  nia) 
be  caused  by  excoriation  or  by  ulceration.     The  quantity  of  bhwxi  hjst  varie«i 
in  ditferent  cases:  it  may  ho  oidy  a  teaspoonful.  or  it  may  amount  to  several] 
ounces.    This  discharge,  repeated  ut  each  succeeding  passage  from  tho  lK»welfl| 
soon  begins  to  nuikea  vor\'  decided  impression  upon  tne  sj-stem.     The  fwitientl 
loeea  flesh  and  sti'ength.  the  face  becomes  pale,  anaemic,  and  puffy,  and  finally 
aasumoA  a  waxy  color,  and  vertigo  and  nausea  are  often  ftresent.     In  some 
cases,  in  consequence  of  relaxation  of  tho  sphincter,  the  piles  remain  per- 
manently prolapsed,  or  they  nuty  (lesfetid  wnen  the  patient  is  long  ou  his 
feet,  or  when  he  makes  some  considerable  muscular  eftbrt,  especially  in  tbd 
stooping  ptmture. 

The  ditufnosis  of  hemorrhoids  is  not  difficult,  and  is  most  satififactorily  d^ 
termined  by  retpnnng  the  patient  to  sit  over  a  vessel  containing  hot  water 
and  strain  the  tumoi-s  down  outside  of  the  anus.  Their  irregidar  ovoidal 
form,  bi*oad  attachment  to  the  intestine,  red  or  puiide  color,  and  the  absent^ 
of  any  vary  acute  sutfering  suflb-iently  declare  their  nature. 

The  symptoms  of  hemorrhoids  should  never  be  confounde4i  with  thotM>  of 
fissure  of  the  anus;  although  the  mistake  is  fn»quently  made. 

TuK.^TMKNT. — AVhen  external  piles  become  inflamed,  they  i>l\en  cause  Herere 
Buffering.  Under  such  circumstances  it  is  best  for  the  patient  for  a  fewdavi 
lo  remain  in  the  recumbent  position,  in  order  to  take  <»H'  the  blood-pressure 
fVom  the  anus,  und  at  the  same  time  lo  cover  the  parts  with  a  cold  lotion  of 
lead-water  and  laudanum.  If  the  pain  is  very  severe,  a  few  punctures  should 
be  made  tnto  the  swollen  pile  with  a  nco<Jle ;  or.  what  is  still  more  effectivt^ 
«  fVee  incision  should  be  made  into  its  substance,  unloading  the  di-itendiil 
veins,  or  perhaps  tuj'uiug  out  a  central  dot  of  blood.     Though  it  is  gcnoraily 
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to  apply  remodicH  cold  to  these  tumors,  I  have  often  fouud  that  hot 
applicatioMH  airoi*dfd  rt'Iiel*  when  ihe  otlierM  did  not.  lii  thin  pttrticulur  the 
flen^^iiohi^  of  the  paiieni  BhouM  be  viinsiilted,  aud  ihe  tcmpuiuture  regulated 
^  ordiiigly.  Wijoti  exteriiHl  piles  bueume  the  Hubjects  of  ri-oquont  iuflam- 
tUitorv  atUiokH.  Ihuy  uhould  he  clipiK^d  oif ;  hut  never  dunii^  the  iiitlnined 
conditiou.  The  operation  i«  very  Himple,  and  consists  in  raining  the  tumors 
by  a  teiiaculuiu  or  Ibroep^t  aud  cutting  them  ofT  at  the  base  wilh  u  pair  of 
scissor**.  If  a  veHsul  spring!*,  it  should  bo  cmhraeed  by  a  ligatui-e. 
The  treatment  of  internal  piles  \}^  palliative  aud  nidtcaL 
Palliative  Thkat.ment. — Very  much  may  be  done  in  this  way  to  render 
patient  eomfurtable.  The  diet  must  be  carel'ully  n-gulated,  nil  highly- 
fioned  <)r  over-sliniulating  food  being  avoided,  and  stimulanta  of  every 
kind  lorbidden.  H  the  bowels  ai*e  constipated,  ii  is  of  the  first  iraportunee 
to  eonx*et  this  condition,  either  by  the  use  of  stewed  fruits,  oatmeal  [M)rndgo. 
or  cornmeal  mush  with  molasseH.  or,  if  these  uriieles  prove  insuflieieni  for 
this  object,  by  taking  at  bedtime  a  teasjtoonful  of  a  powder  consisting  of 
equal  jiarls  of  sulphur  and  cream  of  tartar  mixed  with  a  little  syrup.  The 
addiiiun  of  a  |H>rtion  of  the  confection  of  senna  to  this  powder  will  nuike  it 
eomc'what  more  active  as  a  laxative,  and  iimy  be  employed  with  advantage 
when  the  bowels  are  very  sluggish.  A  single  teaspoimtul  of  the  sulphat-o 
of  soda,  taken  in  a  tumbler  of  water  three-tjuarters  of  an  hour  before  bi^eak- 
fiirti,  will  procure  a  satisfactory  movement,  and  appeai>i  to  act  specifically 
upon  the  portal  vessels.  The  use  of  cold-water  injec-tions,  so  much  ex- 
lolled  by  most  writers,  certainly  exercises  a  sululaiy  influence,  by  unloading 
the  rectum  and  allaying  local  irritation;  but  their  hal)ilual  use  I  am  con- 
fident does  harm,  by  creating  a  toq)or  or  inertia  of  the  lower  bowel,  so  that 
Iheir  repetition  becomes  more  and  more  necessary.  For  this  reason  1  have 
for  some  time  discouraged  the  use  of  enenuita.  U^ien  much  internal  sore- 
nes*  and  irritation  are  experienced  in  the  hcmoirluvids,  a  small  enema,  con- 
sisting of  one  ouncf  id'  lime-water  with  a  teuspoonful  <*f  linsmwi  oil,  will  give 
great  comfort.  This  should  be  administered  atler  the  bowels  are  oiwned, 
and  to  retain  it  permanently  the  patient  should  lie  down  for  fifteen  or 
twenty  minutes,  until  the  disposition  to  expel  it  has  passed  over  A  satu- 
rutvd  Mjlulion  of  the  chlorate  of  potash,  used  as  an  enema,  in  the  same  quan- 
tity us  the  lime-water,  will  niso  prove  a  valuable  remedy.  These  local  applica- 
tions, when  thcv  do  not  efl'ect  the  desired  end,  may  be  materially  assisted  by 
the  use  of  eopniba.  A  ca]>sule  containing  twenty  drops  may  be  taken  four  or 
five  limes  a  day.  Sir  Bcnjtiniin  llmdie  employed  thi?*  n-niedy  in  conjunction 
witij  the  liquor  poiusea*.  FiReeu  drops  of  fhe  hitter,  with  half  a  drachm  of 
the  former,  nibbed  up  with  mucilage  and  ciniiiimon-wiitcr,  were  given  thi'ce 
times  a  day.  The  combination,  when  the  stomach  will  receive  it  kindlj^,  is 
among  the  best  of  internal  remedies.  A  confection  of  pepper,  known  as 
Ward's  paste,  was  at  one  time  quite  popular  with  British  surgeons.  Sir 
Evenird  Home  was  in  the  habit  of  applying  it  locally,  having  been  led  to  this 
pnictice  by  a  patient  who,  instead  of  taking  the  paste  by  the  mouth,  jtu.shed 
a  quantity  up  the  rectum,  with  the  effect  of  curing  his  henmrrhoids.  When 
the  piles  pnitnide  during  defecation,  they  should  be  immediately  pressed 
within  the  sphincter:  otherwise  the  con.striction  of  the  sphincter,  acting  like 
a  coni  and  preventing  the  return  of  the  blood,  will  cause  the  tumors  to  become 
HO  swollen  as  to  render  their  replacement  a  task  of  much  difficulty.  To  re- 
store incarcerated  piles,  the  patient,  if  a  male,  should  be  )>laced  upon  the 
elbows  or  knees,  the  pelvis  being  well  elevated  ;  if  a  female,  upon  the  side, 
wilh  a  pillow  slipped  under  the  hips.  The  fingers  of  the  surgeon,  being  well 
oiled,  should  grasp  the  piles,  and,  by  gradually  squeexing  them,  press  out  the 
blood,  when  they  will  readily  recide.  Should  this  manijiiilatiim  not  succeed, 
it  is  best  to  etherize  the  patient,  and,  by  dilating  the  sphirtcter.  to  remove  at 
once  all  obstacle  to  their  reduction.  When  the  hemorrhoids  have  a  lendouey 
to  prolapse  during  the  act  of  stanfling  or  of  walking,  or  from  weakness  of  the 
sphLDCter  muscle,  cold  water  applied  to  the  anus  and  perineum,  in  the  form  of 
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Kt.'<'t»l  tiUiii«lur  for 


a  fine  stivam,  immodiately  allter  defeeatinn.  \v\\\  aoi  u«  n  lunverful  wnir  lo 
the  muHculur  Htrueturos  of  the  ano-ivclal  rc^ion^  and.  an  \  Imvo  fnxitiutill^v 
Been,  will  rouder  thorn  suHicii'iitly  vigorous  lo  prcvenl  prutnision.     Tho  In 

HtrunuMit  which  I  diruct   for  applrin^^  the  coM 
Flo.  417.  walur  is  a  ^\\n\  Inwe,  rivo  or  six  feet  loii^r,  ui 

one  end  of  which  is  a  bell-shaped  L-xpjiiiKion  of 
lf^\7  motal.  and  at  iheothcra  \u*uv  no/./.le.  (Fig.  417.) 

Allcr  filliiiLj  tlio  host*,  ilic  hell-iiumih  is  droppcnl 
into  a  hasin  of  water  elevateti  Home  dii^lanco 
above  the  head  of  the  jjatienl.  utid  the  stn.*am 
pomiitted  to  flow  IVom  the  nozxie  against  the 
perineum  and  aniic  with  ii»m- 
Fiu.  -118.  niderahle  foree.  Uhiiig  for  i-aeh 

lavement  at  least  one  gallon  of 
cold  water.  This  bhould  always 
bo  Used  intmcdiaiely  after 'a 
ii*tool.  Thero  16  Something  pe- 
culiar in  (lie  ac'Li<»n  of  a  tine 
fti-eani  oi  water:  ii  producet*  a 
m  iieli  rnon*  energel  ic  eoni  mo- 
tion  of  nuiseiilar  fibre  than  that 
eaiiwed  by  bathing  or  »pfmgirig, 
A  bidet  in  alM(»  convenient.  In 
obstinatecasesofprtdapHc.  relief 
may  often  be  obtained  by  introducing,  after  the  replacement  of  the  pilet*.  a 
rectal  obturator.  (Fig.  418.)  If  the  obturator  cannot  be  worn,  ndiof  may  he 
fiecured  by  UHing  a  huniorrhoidal  trui!»8.  TIuk  apparatus  C4m8ist«  of  a 
horizontal  band  supporting  a  Hteel 

spring,   at    the    free    oxtriMnity  of  pm.  4ID. 

whicb  iH  an  oval  ivorj'  pad  with 
two  perineal  ai raps.  ( Fig.  41  \K ) 
In  applying  the  instrument  the 
band  in  buckled  n)und  the  pelvin. 
the  steel  i-od  passed  between  I  ho 
nates,  with  the  ivoi-y  pad  renting 
against  the  verge  of  the  anus,  and 
the  perineal  ntnipH  made  fast  to 
the  tVont  of  the  horizontal  band. 
PerBons  who  suffer  from  prolapse 
of  hemorrhoids  should  avoid  cush- 
ioned chairs,  nniiig  rather  those  with 

cane  ^eats.  They  sltould  not  sit  down  during  defecation,  as  in  thid  position 
the  parts  about  ihe  perineum  ai*e  spread  (tpen  so  as  to  favor  the  displacement 
of  the  luinoi*s.  The  eva<'uation  is  l>est  accom|»li.shed  when  semi-enH-l,  and  by 
voluntarily  contracting  the  ^jihincter  the  passage  should  be  "  wiiv-drawu." — ■ 
that  ia,  strained  through  (he  anal  aperture  with  the  leitst  possible  dilatation 
of  tho  sphincter  ani  muscle.  Immediately  after  stool  the  patient  ought  to  lie 
down  for  fifteen  or  twenty  minutes,  until  the  engorged  veins  of  the  rectum  are 
emptied  and  the  ]»artH  are  cimlrncted  down  to  their  former  ctmditton.  Tl  i* 
always  deeirahic  for  those  snfTering  from  hemorrhoids  to  establish  the  habit  of 
going  to  Htfx>l  before  retiring  to  bed,  as  they  will  obtain  the  ftdlest  benelit  (Vom 
recumbeney.  A  little  attention  to  the  above  directions,  carried  out  syHtera- 
atically  and  |H'i'si»tentlv,  will  contribute  immensely  to  the  comfort  or  ihoM 
who  are  afforied  with  hemorrhoids.  an<l  in  many  instances  will  etfect  a  cure. 
Radical  Treatment. — The  i*adical  cure  of  piles  consists  in  their  n*movBl. 
There  are  seven  methods  of  atrconiplishing  ibis, — via.,  by  straiiixnialion.  by 
the  cautery*,  by  the  ecraseur.  by  caustics,  by  injections,  bv  crushiui;.  and  by 
excision,  .^tratigulatioti  and  the  cautery  are  the  plans  to  ne  pn'ferreil.  Tho 
operation  by  the  ecraseur  is  not  unattended  with  danger  from  hemorrhage, 
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snd.  in  consequence  of  including  a  largo  amount  of  mucouH  membrane,  some- 
tiniOK  priMJiiootit  eicatrifiul  cunlnictioii  of  the  rectum.  Caustics  aro  »low  and 
often  painful.     Excision  by  the  knife  is  ilie  operation  of  Whitehead. 

Operation  bt  Lioatitre. — ThiH  plan  is  uhnost  entiix^ly  dev(»id  oi'  tiangcr, 
and  i»*  executed  either  by  ligature  or  by  thf  caiiulu  and  wiro.  The  ligature 
i»  to  be  pivfeiTerl.  The  palicnlV  b(^\velH  should  be  well  opened  the  day  pro- 
vioud  to  ilie  operation,  after  which  an  opiuie  should  be  adniini.steri'd  consiat- 
ing  of  one  grain  of  opium.  In  onier  to  protrude  the  inruoi*«,  the  jmlient 
fihould  bo  directed  tu  sit  over  a  vettsel  ettiilaiuitig  hoi  water,  the  vapor  of 
which  serves  to  attract  nn  increast'd  ani(juiit  aX  blood  to  the  hemorrhoidal 
voinft,  thereby  enlarging  the  tumors  and  at  the  ^ume  time  removing  the  re- 
eistance  of  the  Bphincter,  A  little  straining  while  in  tbit*  position  will  cause 
the  pileK  to  detiCeud.  A  largi.*  injeetion  of  warm  water  thrown  into  the  rec- 
tum will,  when  exjMjUed,  etl'eet  the  Mume  end  \  or  they  may  be  hooked  down 
by  the  finger,  the  Hphlneter  having  been  well  dilaled  with  the  thunibn  inti*o- 
duced  into  the  Injwel  and  fo!*cibly  (»epanited.  In  the  female,  ibis  nuiy  be 
done  by  aeting  through  the  vagina.  The  next  step  is  the  etherization  of  the 
)»atient,  a^  the  operation  is  one  attended  with  t*evere  ]iain.  This  done,  each 
pile,  or.  if  not  too  large,  a  gmup  of  two  or  thrt^e  pilen.  (should  be  tiiinstixod 
with  either  a  single  ur  a  dotible  teruu-ulum,  drawn  well  out.  and  a  long  liga- 
ture of  !*trong  hempen  thread  pasned  tbinugh  their  ba^e  by  nieann  of  a  needle 
0up])orled  on  a  handle.     (Kig.  4;2t).)     The  tlireud  being  cut,  and  dinengaged 

Pia.  420. 


N6«dl«  sniifN)  wtth  R  ihrMil  prevloiuly  la  iMiKlnic  It  tbixiairb  Ui«  bua  of  a  pll«. 

from  the  eye  of  tiiu  needle,  the  latter  is  withdrawn,  by  which  a  double  liga- 
Turo  is  fonnrd.  A  nlight  incision  through  the  nkin.  a  little  beyond  it8  jui»eticm 
with  the  mucous  meml>rane.  .should  now  be  made,  uh  HUggented  by  Il«»nior, 
after  which,  the  |)ile  being  well  (irawn  down,  the  ibiead  Hhould  be  lied  finuly 
in  a  single  knot,  the  outer  one  occupying  tin-  groove  cut  in  the  integmnent. 
The  tenaculum  should  now  be  removed,  and  eaeli  ligatui'C  drawn  upon  with 
additional  force  before  making  the  second  knot.  The  object  of  ineising  the 
»kin  for  the  external  ligature  is  to  save  ]min,  to  hasten  the  separation  of  the 
in<>luded  mass,  and  to  render  the  eurt*  more  certain  by  the  eousequent  cica- 
trieial  Contraction ;  the  design  in  not  making  the  secoTui  knot  until  after  the 
tenaculum  is  removed,  is  to  provide  for  the  shrinkage  wliich  follows  the  es- 
ca|>e  of  blood,  and  to  eimble  theo]>erfttor  to  make  the  strangulation  <Mtniplelo. 
The  value  of  having  each  ligature  long  will  be  appreciated  when  ihey  are 
being  drawn  uihiu  piwiously  to  making  the  si'cond  knot,  as  the  ends  can  be 
wrapped  i-ound  the  band  and  much  torn*  t'Xi'rte<i  in  making  tliem  tight.  If 
the  tumorn  have  bei-n  projierly  secured,  in  a  little  time  they  will  become  blue, 
hhowing  that  their  eireuhition  has  been  completely  arrehled.  The  ligatures 
may  now  Ik*  lut  otf  near  to  the  knots,  and  the  strangulated  masses  returned 
into  the  bowel,  after  which  u  small  enema,  consisting  of  two  tablesj^oonfuls  of 
Btarch-waier  with  forty-tive  diYi]>s  of  Uiudanum.  shoidd  be  thrt)wn  into  the 
rectum.  The  after-treatment  consists  iu  confining  the  patient  to  bed,  keep- 
ing the  bowels  quiet  by  the  use  of  a  grain  ol"  iqilum  daily,  and  directing 
ft>r  the  tirst  four  or  five  davs  a  liquid  diet.  atU-r  which  solid  food  nmy  bo 
allowed.  If  the  pain  following  the  o|>eratiun  proves  severe,  anodynes  must 
Imj  given  to  the  extent  oi  securing  relief  In  most  cases  the  patient  will  be 
unatile — at  least  for  a  few  days — to  pass  the  urine,  and  will  require  the  use 
of  the  catheter  twice  or  three  times  in  the  twenty-four  hours.  In  the  course 
of  <ievet»  or  eight  days  a  gentle  laxative  should  bo  given,  when  the  Io*:»ps  of 
the  iiiratures  will  generally  be  passed  in  the  Htool,  and  two  days  following 
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thia  event  tfao  patient  ma^'  bo  allowed  to  rise  and  ^  about.  Frequently 
during  the  treatment  patients  Huft'er  fmm  Hpusmodie  contraction  of  ibe 
levator  uni  muBcleH  ana  Hutulunt  disientiun  of  tlio  abdomen.  Opiutu  \h  ibe 
best  remedy  for  botb  of  these  eonditionH.  The  odor  which  emanaiets  fn»m  Ibe 
discharges  about  the  anut*,  caused  by  the  decomposini^pilea,  is  best  correcu'd 
by  tivQuenl  ablutions  with  carbolic  acid  soap  and  water,  or  by  butiiiti^  with 
dilute  bromo-<^hlonilum.  To  allay  the  estromo  external  tenderness  of  which 
some  patients  complain,  nothing  jhovch  more  soothing  tlian  a  free  ajipHcatioii 
to  the  parts  of  eaeao-butter  melted  with  the  beuai>ated  oxide  of  ainc  oiuinienL 
This  o|>erati<)n  is  simple,  i>>i\i'ii,  and  efficient  ;  indeed,  il  may  bo  »aid  to  be 
almost  free  fi*oni  ilanger.  I  have  never  witneeiHed  in  a  titingie  instance  any 
alnrrning  H>'mptom8  follow  the  use  of  the  ligature.  <*asos  are  recorded  in 
whicli  patients  have  perished  atY<3r  the  ligation  of  hciiiorrboids.  from  ory- 
sipelas,  from  pyaunia,  and  fnmi  tetanus;  but  such  tenuinaticMiK  are  very  un- 
common. Aiiingham  slates  that  of  three  f  hoiL-^and  two  hundred  and  thirteen 
0|>enition8  for  piles  at  8t.  Mark's  IloHpital  there  have  been  only  tive  case* 
of  totanus,  ana  not  ono  of  pyn?mia. 

Next  to  the  ligature,  strangulation  and  removal  by  the  clamp  nnd  cautery, 
or  by  cruahiug,  are  to  bo  preferrud,  provided  the  piles  aiv  small.     This  ope 

lion  was  introduced 
Fia.  42t.  Mr.Cusack.of  Dublia, 

Ireland.  The  instru- 
ment best  adapted  fur 
the  purpogie  is  the 
clampof  Mr.  H.  Smith, 
of  London.  Il  ctm'»i-"*i8 
of  two  blades,  one  of 
which  ia  gnx>ved,  the 
other  Borrateti.  To 
the  back  of  each  blade 
is  screwed  a  pioc'e  of 
ivory,  designed  to  protect  the  skin  from  the  heat  of  the  cautery.  The  blades 
have  a  screw  by  which  they  can  be  firmly 

brought  together.    (Fig.  421.)    A  knife,  a  pair  Kia.  422. 

of  fowepH.  and  a  cauterizing-irou  (Fig.  4122) 
complete  the  ap]>anuus. 

OpKUATm.s   BY  TiiK  Cl-amp. — Tho  patient 

being  ethenzed,  the  pile  is  di-awn  down  and 
embraced  by  the  clamp  close  to  it*i  attach- 
ment with  the  bowel.  The  screw  in  next  c*uierj 
nm  down  so  hs  to  Htmngulate  etfectually  the 
pedicle,  when  the  masn  in  front  of  the  instrument  ih  cut  otf,  either  with 
the  knife  or  KcissorM,  leaving  a  stimip  about  thri^e-eightha  of  an  inch  lung. 
This  is  next  thoroughly  Mcured  or  cauteri/.ed  with  the  hot  iron,  atter  which 
the  blades  are  unscrewed  and  the  clamp  is  removed.  The  patient  should  \^ 
confined  to  bod  after  this  operation  \W  tive  or  six  dnys,  and  the  bowels  kept 
quiet  with  an  opiate:  aOer  this  a  laxative  should  be  givcn^  when  the  caM 
may  bo  considered  cured. 

iNJEcrioNs  otfer  another  mo<le  for  removing  hemorrhoids.  The  material 
em])loyed  is  carbolic  acid  in  crystalH.  with  an  equal  quantity  of  glycerin 
The  liquid  in  In  be  introduced  into  the  centre  of  the  hemorrhoid  by  m- ;in< 
of  tho  oi*dimiry  hypodenuic  syringe.  When  ciircloHsly  done,  the  o|»enii 
is  not  unattended  with  danger:  it  ban  given  rise  to  pelvic  cellulitis  and 
fatal  embolism.  The  casoH  which  I  deem  best  adapted  for  injection  are  th* 
in  which  the  tiimora  arc  not  accompani«Hl  with  U'dema  of  tho  mucous  mem- 
brane, arc  not  too  large,  and  are  moderately  distinct.  Tho  following^ 
precautions  shoidd  be  observed  in  the  tise  of  this  remedy: 

1st.  Never  uho  muro  than  four  drops  of  the  mixture  to  a  tumor:  man 
than  thift  Ih  likely  to  eauae  sloughing. 
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3d.  Sec  that  the  needle  goes  to  the  centre  of  the  hemorrhoid,  which  ehould 
be  firraly  gruKjjed  at  iti*  banc  between  the  thumb  and  a  tinker,  and  not  released 
for  twenty  or  thirty  seconds  after  the  deposit  of  the  earboiic  acid. 

3d,   Do  not  treat  more  than  two  or  three  tiinion*  at  one  sitting. 

Generally  a  hot  or  c*marting  sennation  is  experienced  on  tbe  introduc- 
tion of  the  liquid,  but  this  woon  passes  nway.  The  effect  of  the  acid  ia  to 
mummify  or  ehrivel  up  the  hemorrhoid.  The  patient  should  i*emain  quiet 
for  twelve  hours  alter  a  ti-eatment.  If  the  injection  is  not  sufficient  for  tho 
removal  of  the  tumor,  it  can  be  repeated  at  intervals  of  three  or  four  days. 

CarsHiNa,  or  the  method  of  Mr.  George  Pollock,  is  adapted  to  a  case  in 
which  the  lumore  are  distinct  from  one  another,  and  consistH  in  dmirging 
down  the  hemorrhoid  with  a  volsella  or  tenaculum  and  g>^*^piig  it  be- 
tween tho  blades  of  a  powerful  foreeps,  whit-h  are  forced  togothfr  with 
•lufflcient  strength  to  destroy  and  disorganize  the  mans.  Mr.  Allingham  has 
devised  a  special  instrument  tor  the  purpojse. 

Trcatmknt  by  (*Ar8TicH. — -There  arc  persons  who,  from  timidity,  are  un- 
willing to  submit  to  either  the  ligature  or  the  clamp,  yet  for  whose  relief 
tM>uictnlng  must  be  done,  especially  when  the  tumoi-s  bleed  finely.  In  such 
ca«e^  the  surgeon  may  resort  to  caustics.  Nitric  acid  has  been  extolled  by 
Mr.  Houston,  of  Dublin,  and  others.  As  ti  means  of  arresting  the  eapillary 
oozing  of  blood  in  sott  vascular  piles  it  will  sometimes  be  found  a  valu- 
able remedy.  The  acid  is  best  applied  thiv.iugh  a  fenestrated  speculum 
with  a  piece  of  pine  wix)d.  taking  care  that  (he  reiliiudant  liquid  is  removed 
by  means  of  a  dos&il  of  cotton  or  lint  and  that  the  stirrouuding  parts  are 
well  pi'otecteii.  aufl  aflerwanls  stneared  with  olive  oil.  The  effect  of  the  acid 
is  to  produce  a  granulating  surface,  the  contraction  of  which  after  eicairi- 
iMion  may  temporarily  arrest  tho  gi-owth  of  the  pile,  and  may  sometimes 
effect  a  euro.  Chloride  of  zliie  has  been  use<i  as  an  application  to  hemor- 
rhoide.  It  produces  a  deep  slougli,  which  results  in  the  cure  of  the  piles, 
but  it  requires  too  much  care  in  its  njjplieation  to  wuiTant  its  general  use. 

Removal  by  the  Ecbasecb. — C'has-^aignac  employed  the  ecrasimr  for  the 
removal  of  hemorrhoidal  tumors,  and  then-  an*  a  i\i\v  Ameriean  surgeons  who 
fttill  prefer  this  instrum<'nt  1  have  known  instances  in  whieh  patients  eame 
near  losing  their  lives  from  hemorrhage  at^er  its  employment,  and  in  con- 
sequence I  have  long  ceased  to  iisi?  it.  The  method  of  Chassaignae  was 
first  to  pedunculate  the  tnnKirM.  by  carrying  over  them  a  loop  of  strong 
thread,  iutixKluced  into  the*  rectum  around  the  finger,  and,  after  hooking 
down  the  piles  with  the  hitter,  getting  an  assistant  to  tighten  the  ligaturo 
firmly  about  the  base  of  the  tumor.  (Fig.  423.)  The  chain  of  the  ecraseur 
was  next  j>assed  over  the  hcinoi-rhoids  close  up  to  the  cord,  and.  while  tho 
mass  was  neld  by  a  tenaculum  (Fig.  424).  it  was  slowly  crushed  <jff  by  the 
movements  of  the  lever  of  the  instniment.  M'heii  the  ecraseur  is  used,  a 
much  simpler  method  is  to  dnig  down  the  ttimoi-s  and  pass  a  long  needle  or 
pin  across  their  base,  then  to  slip  the  chnin  over  thi*  hemorrhoids  down  to  the 
pin,  and,  by  slowly  turning  the  handle  of  the  instniment,  cut  them  off,  taking 
twenty  or  twenty-five  minutes  {'\)v  acconifilishing  the  work. 

Excision  is  accomplished  as  follows.  The  bowel  is  to  bw  well  cleansed  by 
injections  previous  to  operation.  AlYcr  etberi^at  ion  the  patient  is  to  l>e  placed 
in  the  lithotomy  position.  An  incision  is  then  made  ai-ound  the  anus  close  to 
the  cutaneo-mueous  line,  and  the  mucous  membrane  dissected  free  fi'om  the 
superficial  sphincter.  The  finger  or  the  handle  of  the  scalpel  will  now  sen'e  to 
detach  the  hemorrhoids  and  mucous  membrane  from  the  muscular  walls  of  the 
bowels  until  a  point  is  reached  above  the  tumors,  when  by  making  traction 
on  the  raised  parts  the  piles  ean  bo  brought  down  outjsidoof  the  anus,  when 
the  mucous  meinbrane  can  be  divided  above  the  tumors  and  attached  by  nu- 
merous carholized  silk  sutures  to  the  edge  of  the  integument  below.  As  the 
TCiisels  lie  immediately  beneath  the  mucous  membrane,  there  is  but  little 
hemorrhage,  and  those  vessels  whieh  bleed  when  the  division  of  the  lining 
mentbrane  is  made  above  the  piles  ean  bo  conti'olled  by  toraion  or  by  tho 
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Appear  before  the  Bphincters  recover  Iheir  power.  Vemeuil  claims  for  the 
plan  thnt  it  has  ref»ulted  iu  cure  in  ninety-eight  per  cent,  of  the  canes  in 
which  it  has  been  employed.  1  have  had  no  expcrienL'O  in  this  opemtion, 
and  can  only  say  that  the  Huocess  claimed  for  the  method  in  to  me  a  surprise. 

Complications.— TUoui^h  a  very  uncommon  (wcurrence,  yet  bleeding  may 
follow  the  soparntion  of  the  ligatures,  especially  in  casew  where  the  hemor- 
rhoids  have  been  partially  disorganized.  The  resistance  otfered  by  the  sphinc- 
t©r  will  prevent  the  blood  from  escaping  externally,  and  a  dangerous  concealed 
hemorrhaije  may  lake  place  without  being  suspected.  Patients  generally, 
in  this  kind  of  internal  ldee<ling,  are  cimscious  of  something  trickling  away» 
and  will  so  express  theniHolvcs.  When  a  large  amount  of  blood  is  lost,  they 
become  pale,  sick  at  the  stomach,  and  *ol(|.  while  the  pulse  is  feeble  and  fre- 
quent, and  the  surface  is  covered  by  a  cluminy  sweat.  Whenever  hemorrhage 
exists,  a  careful  examination  of  the  bowel  should  l>e  immediately  instituted. 
It  may  pivceed  tWjm  a  single  vessel,  or  from  a  very  limited  surface  of  the 
mucous  membrane,  and  be  controllable  n I  once  by  a  ligature.  If  the  part  fi*om 
which  the  Mood  issues  be  too  oxtensivc  for  inclusion  by  the  ordinaiy  liga- 
ture, an  acupressure-pin  shovdd  be  pushed  beneath  ttie  bleeding  surface  and 
a  wire  or  sillc  thread  thrown  about  it.  If  these  measures  pi-ove  insufficient, 
it  is  advisable  to  proceed  at  once  to  tampon  the  rectum.  A  number  of  in- 
genious suggestions  and  contrivances  have  been  made  for  this  purpose,  but 
none  are  more  reliable  than  the  sponge  of  Allingham,  or  the  ivclal  chemiso 
which  I  have  had  made.  The  tirst  consists  of  a  soft  conical  or  bell-sbuped 
ffionge.  with  a  loop  of  strong  silk  or  hempen  thread  passed  through  ita 
Rumiuit,  the  two  ends  of  the  throa<i  hanging  below.  The  sponge,  having 
been  soaked  in  water  and  aHerwards  squeezed  diy,  is  to  have  its  pores  well 
powdered  with  persulphate  ot'  iron  <»r  with  alum,  and  then  to  be  pushed  on 
the  end  of  the  finger  or  by  a  Imugie  through  the  anus  and  four  inches  or 
more  up  the  bowel.  This  nocomplislied.  the  roettim  ie  next  to  be  siufl'ed 
with  charpie  or  cotton  wool  well  duf^lod  with  persulphate  of  iron  or  with 
alum,  after  which,  by  pulling  upnu  the  thread  with  one  hriTid  and  at  the  same 
time  punhing  up  Ibe  collon  wool  or  charpie  with  the  <jther,  the  spongt'-  is 
(totb  drawn  down  and  spread  out.  so  as  to  press  accurately  on  all  sides  against 
the  inner  surface  of  the  j*ecium.     To  allow 

the  passage  of  flatus,  which  is  frequently  a  Fio.  426. 

troublesome  and  painful  attendant  of  opera- 
tions upon  the  rectum,  a  flexible  catheter 
may  be  passed  through  the  summit  of  the 
sponge  before  packing  the  bowel,  or  it  may 
be  introduced  between  the  latter  and  the 
tampon.  This  tampon  shouhl  l»e  alUtwed  to 
remain  for  eight  or  ten  davs  before  it  is  i*e- 
moved.  preliminary  to  which  the  packing 
must  be  picked  out  from  the  cavity  of  the 
sponge. 

The  rectal  chemise,  which  fulfils  the  same 
end  as  the  sponge  of  Allingham,  is  prepared 
as  follows.  Through  the  o|HMiiugH  at  the 
end  of  the  largest-sized  gum  catheter  pasM  a 
Btnjng  silk  thread;  take  thi'ee  square  pieces 

of  the  material  usually  known  as  mosipiiio-  AnUwr'i recui eh»mi«B. 

tietting,  place  them  one  on  top  of  the  other; 

at  the  centre  of  these  squares  or  pieces  make  an  opening,  and  nass  the 
catheter  through  it,  socunng  the  two  together  by  the  threads,  (^ig.  425.) 
In  appl_>nng  the  instrument,  the  different  layers  of  the  chemise  must  be 
moistened  with  water,  and  afterwards  well  tilled  with  the  persulphate  of 
iron,  li  is  then  conducted  some  distance  into  the  rectum  on  a  finger  pre- 
viously iuserted  ;  after  wliich  it  is  expanded  like  a  parachute  by  packing  be- 
tween the  catheter  and  its  hood  with  long  Htripa  of  lint  thruat  up  ou  the  end 
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of  a  bougiu,  until  tho  ttowul  i^  UiBteiided  on  every  tiide.  The  catheter  will 
serve  to  conduct  away  the  flatus;  and  whiMi.  alter  eight  or  ten  days,  iu 
removal  becomes  neceAwary.  this  is  very  easily  ett'ected  by  drawiuj^  out  the 
ribbon-Iikc  i>iecoH  of  lint  which  woiv  used  ns']iftfking. 

In  ca808  whore  hemorrhoids  are  complicated  with  pol^n)Ufl,  flstula  in  ano. 
gtricture,  or  uterine  displaceiuentH,  the  cure  of  tlio  latter  i&  neoeaaary  to  the 
success  of  any  opei*ation  u|K>n  the  former, 

WiiL'd  hemorrhoids  are  the  result  of  or«^nie  disease  of  the  liver,  penua* 
nently  obstructing  tlio  circulation  ihroujLfh  the  portal  veins,  or  when  they 
arise  trom  the  pressure  of  abdominal  tumoi*s  or  of  the  gravi<l  uterus,  no 
operation  is  proper,  for  uales8  the  cause  be  removed  the  disease  will  certainly 
return. 

HERNIA. 

Hernia,  in  the  widest  acceptation  ot'  the  term,  is  the  protrusion  of  any 
organ  or  structure  ihrouch  a  natural  or  preteruatural  opening.  Thus,  wo 
speak  of  hernia  of  the  lirain,  of  the  ins,  of  the  bladder,  etc.  In  tho 
more  restricted  and  proper  sense,  it  is  the  protrusion  of  an  intestine,  of 
omentum,  or  of  both,  from  the  interior  to  the  exterior  of  the  abdominal 
caviiy,  in  the  course  of  certain  blood-vessels.  The  abdominal  walls,  for  thi$ 
most  part,  are  admirably  constructed  to  prevent  visceral  protrusions.  They 
consist  of  stiiilitications  of  muscular  and  aponetirotic  tissues,  the  tibres  of 
whi<h  are  disposed  in  different  directions.  The  extenial  oblique  musclen 
run  from  above  downwards;  the  internal  obiif|ue,  from  below  upwards;  the 
tnmsversalis,  transversely;  an<l  the  recti,  with  their  tendinous  intersections 
and  sheaths  of  strong  tibrous  tissue,  extend  perpendicularly  between  the 
pelvis  and  thorax.  There  are.  however,  certain  [mints  in  the  parietes  which 
arc  necessarily  less  capable  of  ivsisting  pressure  from  within  than  others; 
and  these  points  correspond  to  where  the  blood-vessels  designed  to  supply 
the  ont>itanding  organs  leave  the  btnl^'.  A  knowlwlge  of  these  vessels  is  fhp 
key  to  a  proi)er  uuderstanding  of  hernia. 

General  Division  of  Hernia. — There  are  two  grand  divisions  of  hernia,  con- 
genital and  aeqaired.  Under  the  first  division  are  Included  all  hemiie  that 
occur  before  birth;  under  the  second,  all  that  result  from  weakness  of  the 
abdominal  parietes  or  from  accident  after  birth. 

Varieties  of  Hernia. — When  a  hernia  follows  the  course  of  the  spermatic 
cor<l  or  blood-vessels,  it  is  called  a  spermatic  or  an  inguinal  hernia;  when  it 
tAkcH  the  direction  of  the  femoral  or  crurjil  vessels,  it  constitutes  i\/erM>raior 
a  crural  hernia  ;  when  its  direction  is  in  the  course  of  the  umbilical  vessels,  it 
is  tenned  an  umbiliral  hernia  ;  if  in  the  coui*se  of  the  obturator  arteries,  it  is  an 
obturator  hernia  ;  if  it  follows  the  gluteal  or  iscbiatic  vessels,  it  constitutes  a 
gluteal  or  ischiatic  hernia.  The  last  three  forms  are  very  nire.  In  addi- 
tion to  these  varieties,  there  are  a  number  of  herniR*  which  do  not  follow,  in 
nil  cases,  the  course  of  the  blood-ve!*»elf«.  They  are  the  diaphragmatic,  the 
pudendal,  t  he  pcrinealy  the  properitoneaij  and  the  sacro-rectal  beruias,  aud  hernia 
of  the  fattal  cord. 

Anatomical  Components. — The  components  of  a  hernia  are  its  sac,  \i^0&n$aU^ 
and  its  covcnngn. 

The  sac  is  a  serous  membrane,  and  is  derived  fVom  the  parietal  layer  of  the 
peritoneum.  It  is  pushed  before  the  hernia,  gradually  forming  an  elongat^HJ 
pouch.  In  congcidtal  hernia  the  «ac  e.xists  bet'orv  birth.  tnMiig  forine«J  not 
by  the  rupture,  but  by  the  descent  of  the  testicle.  The  failure  to  ch««  this 
tubular  prolongation  by  a  natural  process  of  contraction,  and  thus  to  ^hut  off 
oommnnication  with  the  common  i>eritoDeal  cavity,  explains  the  occurronce 
of  a  ronc;enitai  hrrnia. 

:u[  liernia.  when  it  occurs,  is  without  a  complete  boc.    This  id  due  tt.> 
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the  ftiot  that  the  iliac  t«urfae&  of  the  bowol  i»  noii-peritoneal.  and  when  it 
pu»»es  out  of  the  ubdomcu  to  form  a  hernia  the  serouR  layer  is  deta<!bed 
iVorn  it?  Uw  Hiirfaoo. 

lleriiini  nacsdift'or  greatly  in  size.  form,  ami  a|)|»uai*aiieo.     In  wize.  ihoy  vary 

!>om  that  of  II  marltlo  to  thai  of  a  I'liriuuiul  ;  in  form,  they  nmy  be  tubular, 

pyrifonn.  ftaoeuiated  (Kig.  426),  or  Bpherit-iil ;  and  in  ajjpoariiui'c,  dmooth,  thin, 

and  traiiMurent,  uv  rough,  thick,  and  opaque  from  iulUuHUiator\-  chan^eH.    The 

larj^Tand  the  oldor  tlie  sac,  the  more  does  its  character  dift'er  /"rom  that  of  the 

wn>UH  nienibnine  from  which  it  is  derived. 

Whatever  the  fi>rm  of  the  sac,  it  is  divided 

intutbe  neck,  fundus,  brniy,  and  mouth.  (Fig. 

426.)     The  neck   in  the  narrow.  coUHlricted 

kjpari  pro<liiced  by  the  ring  through  which  it 

BMBet^.     The  eftect  of  the  conKtriction  in  to 

fforrugate  or  j)licutc  thirt  part   of  the   nac. 

frho!*^;   pliciitions   may  diHa])pear  when    tlie 

|bieiiibnine  i^  ivturned  back   into  the  cavity 

pf  the  abdomen,  or  I  hey   mny  be  gbu'd  to- 

jgether  by  iiiflaniniaiory  lynipli  and  rendcrud 

|Hrrmaiient.    Tht*  fundus  is  the  umst  dL-jK-iid- 

tont  portion  t»f  the  sac;  the  b«xiy  is  ibiit  ]i!U't 

|betwt*en  tliu  fundus  and  the  neck  ;  atid  ihe 

Rnouth  i»  the  expanded  upening  wliich  l(K»kB  towards  the  abdominal  cavity. 

Contftitg  of  tht  sac. — The  contents  of  the  sac  have  formed  the  basis  for  cer- 
tain named  which  have  been  given  to  heruial  lumorH.     Thus,  when  the  sac 
contain*^  a  portion  of  intestine,  it  i»  called  an  enterocele ;  when  it  contains 
omentum,  an  epiplotrle ;  and  when  both  intestine  and  omentum  are  pi'esrnt, 
An  cntero-f'piplocelfi.     The  terms  eystoctie  and  gastrocelc  am  used  to  express 
"protrusions  of  the  bladder  ai»d  of  the  stomach.     In  a  few  instances  the  ap- 
pendix verniiformiH  has  found  its  way  into  the  inguinal  canal,     besides  the 
above-named  constituents,  the  sac  usually  contains  a  sorous  tluid.  winch  some- 
times accumulates  in  large  <iuantitieH,  cs|>eciaUy  when  associated  with  abdom- 
inal  dropsy.     In   rare  cases,  when  a  hernia   has  been  cured,   the  sac  nuiy 
remain  open  and  become   tille*]  witli  u   tbiid.  giving  rise  to  what   has  been 
(tailed  a  hydrocele  of  the  sac.     Even  an  eiiitiloic  appendix  has  been  known  to 
become  detached  and  tind  its  way  into  the  serous  pouch.     In  enterocele,  iho 
ileum  is  that  part  of  the  intestine  generally  found  in  the  sac,  which  fact  is 
due  to  the  l(M>se  nalui-e  of  its  mesenteric  attachments.     The  amount  uf  intes- 
tine which  enters  the  sac  varies  greatl}*  in  ditferent  cases.     It  may  not  be 
larger  than  the  end  of  the  linger,  or  it  may  consist  of  several  coils.     In  raro 
iastances  the  entire  small  intestine  has  been  seen  in  the  sac.     The  largo 
intestine  is  rarely  found  to  form  a  part  of  a  hernia.     When  a  large  portion 
of  the  bnwel  enters  the  hernial  sac  and  is  allowed  to  remain,  it  is  prone  to 
nndcrgo  structural  changes,  atfecting  its  color,  consistence,  and  functions. 
Its  normal  translucence  is  lost ;  its  structure  becomes  less  polished  and  less 
ehistic  ;  bands  of  lymph  connect  the  intestiiml  loops;  and  the  peristalsis  is 
iniperfectly  executed.     The  patient  is  frequently  harassed  with  Halulenco 
and  with  colicky  |)ains.     In  e|iiplo(*elc.  the  effect  of  a  long  residence  in  the 
*av  is  to  pnxluce  creat  thickening  of  the  omentum.     In  entero-epiplocele,  lire 
intestine  is  sometimes  found  puhhed  before  the  omentum,  sometimes  entirely 
surrounded  by  it,  and  at  other  times  the  two  are  euriously  intertwined.    The 
biiwel  has  in  some  instances  become  strarii^ulaled,  in  ci)nsequence  of  being 
constricted  by  the  omentum.     In  old  eases  of  entero-epiplocele  it  is  not  un- 
common to  find  bands  of  lymi>h  uniting  together  portions  of  the  omentum 
land  the  int-estino,  and  occasionally  both  are  bound  to  the  interior  of  the  sac. 
The  coverings  of  o  hernia  are  the  ditlerenl  strata  of  tissnes — cutaneous, 
fascial,  aponeurotic,  muscular,  and  serous — which  overlie  the  contents.    They 
are  not  tbe  same  in  all  forms  of  hernia. 

When  a  hernia  returns  spontaneously,  or  can  be  restored  by  manipulation 


(52 


DISEASES  OF  THE  ABDO\fEN. 


into  the  cttvity  of  iho  abdomen,  it  in  c&llod  a  reducible  hernia ;  when  the  eon- 
teutti  of  »  herniu  caiin<rt  bo  Ihiie  rolurncd,  it  is  t$uid  to  bo  irreducible  ;  and 
when  the  contents  become  constricted,  so  as  not  only  to  refliat  reduction  but 
aiao  to  give  rise  to  pain  and  to  vomiting,  it  in  designated  a  strangulated  boniia. 

Causes. — The  causes  of  hernia  are  predisposimj  and  exciting. 

Prediitposing. — Among  the  predisposing  causes  may  be  enumerated  the 
following  : 

Museulitr  iveukness  of  th*:  ahdominal  parictcs. — This  is  ofton  an&ociaUMl  with 
a  large  accumulation  of  fat.  Tbis  weakness  may  be  proiiuced  by  wound**, 
by  I  be  atmpby  wbieh  follows  protracted  ilinesH  ;  by  distention  rrom  large 
accumulationH  of  ascitic  fluid,  and  fi-om  pregnancy;  and  by  a  variety  of  other 
causes,  such  as  coughing,  straining,  jumping,  vomiting,  and  liiUog  heavy 
weightti. 

Occupation. — The  laboring  classes,  being  the  most  numerous^  njrnii>h  tbe 
largest  number  of  berniav  Occupations  which  require  much  yihysical  effort 
when  the  body  is  in  the  sto(fniiig  posture  expose  most  to  the  disease,  as  tbe 
walls  of  ihf  audomou  bcinf^  llius  relaxed  aix*  less  able  to  resist  the  pressure 
of  the  viscera  Tbe  common  habit  jimong  laborers  of  girding  the  loins  tends 
to  produce  tbe  disease.  It  has  been  said  that  musicians  who  use  wind-instru- 
menis  aix^  much  exposed  to  rupture.  This  docs  not  correspond  with  my 
observation.  IVrsons  following  this  calling  execute  their  mu^ic  in  tho  ercrt 
position,  and  during  tho  act  o\^  blowing  the  diaphragm  in  gniilually  ascend- 
ing,  allowiuij  the  viscera  of  the  abdomen  to  rise,  (lymnasts  and  contort ionisM 
might  be  supposed  to  be  particularly  liable  to  hernia,  yet  this  class  of  per- 
sons are  remarkably  fn-'e  from  tbe  di.-^easc.  Indeed,  the  more  I  obser>'e  of 
hernia  the  less  import4ince  do  1  attach  to  occupatitm  in  the  production  of  the 
malady.* 

Sex. — Males  sutTer  more  than  females, — the  proportion,  it  is  said,  being  four 
of  the  former  to  one  of  the  latter.  This  statement  is  based  upon  a  »*eport  of  the 
London  Truss  Society,  in  which  it  appears  that  out  of  90,886  persons  apply- 
ing tiir  trusses  only  18,492  were  females.  I  tiud.  on  inquiry  at  tbe  ditferimt 
truss-  and  insLrument-makcrs'  establishments  in  Philadelphia,  that  those  who 
purchase  irussos  are  for  the  most  part  males.  That  this  sex  should  l»c  more 
liable  to  hernia  than  the  feminine,  might  be  anticipated  from  the  different 
character  of  their  employments:  yot  1  think  the  difference  is  overt^stinmied. 
Females  are  less  disposed  than  males  to  seek  relief  for  such  affections,  and  I 
am  quite  certain  that  if  tho  comparison  is  nmdo  in  private  practice  the  dispn>- 
portion  will  not  l>e  so  great  as  it  is  usually  represented.  Males  ui^e  said  to  Im» 
most  liable  to  inguinal.  female«i  to  femoral  and  umbilical  hernia*.  With  refer* 
ence  to  females,  age  exercises  a  modifying  influence  in  this  respect.  Uniler 
twenty  years,  they  are  more  liable  to  inguinal  than  to  femoral  hernia  :  but 
during  the  middle  period  of  life — i.e.,  between  twenty-five  and  forty-five  y«';ip* 
— femoral  is  much  the  more  common  form.  The  explanation  of  thealwtve  tjut^ 
must  l>e  sought  for  in  eert^iin  anatomical  peculiarities.  In  young  females  the 
canal  of  Nuck  formed  by  the  round  ligament  with  its  processus  vaginali;*. 
not  being  easily  closed,  invites  an  inguinal  protrusion,  whereas  the  Huperi(»r 
development  of  the  polvis^  in  obedience  to  the  function  of  child-bearing,  iu 
maturer  3'ear»  renders  the  crunil  arch  less  able  to  resist  vis<^'ei*al  presnuru 
than  before,  and  hence  the  fri-quency  of  the  femoral  variety.  The  pro|»oiii"ri 
of  <'a.s€s  of  hernia  to  the  entire  population  of  a  country  is  materially  intlueii'  ^  '1 
b}'  climate  and  the  prevailing  industries.  Heat  and  toil  are  important  !»< 
tors  in  determining  the  ratio.  In  France,  accoi-ding  to  Malgaigue,  one  man 
in  every  thirteen,  and  one  woman  in  every  tifYy-two,  suffer  fh»m  hernia.  In 
the  United  States,  one  out  of  fifteen  would  not  l>e  t«>o  hii;h  an  estimate.  I 
have  ascertained  from  Dr.  Abel,  one  of  the  resident  physicians  i»f  tbe  PhiU' 
delphia  Almshouse,  who.  At  my  request,  collected  some  materials  relating  to 
tbe  subject  of  hernia,  that  there  are  annually  iu  the  male  and  female  outp 

•  For  vuiUkIUis,  teB  Uediottl  SutiiUwof  ibe  Provort<M&rilulOeD«r»ri  BurMM,  War  of  tbe  JUW* 
Ucra,  pp.  471,  lift,  «■!  trf. 
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'of  the  above  inBlitution   twelve  hundred  people^  and  that  of  this 
nnmbor  about  ton  per  cont.  sutfitr  from  diHorcnt  forms  of  this  defect. 

Arje. — In  infiintf*,  congenita!  and  acquired  hernia^  ai"e  verj"  common  during 
the  tirnt  year  of  life, — etitimated  by  Mul^ijE;ne  at  one  case  in  every  twenty-«.>ne 
cbildreD.     It  ia  during  this  period  that  eliildren  are  harasiwd  with  intestinal 
irritations,  cauMin^  fivtting,  crying,  and  straining, — all  oi'  which  favor  the 
prxHiuction  of  the  dineaHe.     Tf,  however,  we  take  into  consideration  the  largo 
number  of  children  aw  compared  with  adoletDcent  and  adult  individuals,  the 
frequency  of  the  discu«u  in  the  former  may  not  bo  grentor  than  in  the  latter. 
From  the  tirst  to  the  thirteenth  year  the  di^^ease  ateadily  diniinij*he9  in  fre- 
quency, after  which  it  attain  iuereaBoe  to  old  age.     In  an  analyniB  of  77,l*i*7 
c»»es  of  hernia  by  the   London  Trus:*  Society,  the  largest   number  of  ca»^es 
(  15,627) occurred  between  forty  and  tiOy.    In  the 3*^,3^1  recruit)*  who  tbrmod 
I  he  hiibject8  of  the  iieporlH  of  the  Provoat-Mai'shal-GeneniL*  the  largest  num- 
ber of  ca^8  wart  found  in  men  over  forty  yearn  of  age,  anaounling  to  a  ratio 
of  ninety -one  per  thousaiid. 

Congenital  defects  of  development. — Under  this  head  may  be  enumerated 
vnuBcular  or  tendinous  deficiency  at  the  lower  part  of  the  abdotuen.  It  is 
fixixn  thin  cauHC  that  in  exstrophy  of  the  bladder  it  in  coinuion  to  have  double 
l>«mia.  There  in  alno,  in  some  iuHiances,  a  transmitted  weakness  of  the 
luuBcular  and  the  apoueun:>tie  structures  in  the  neighluirh^Hjd  of  the  gn>in, 
in  consequence  of  which  Bcverai  meml>ei's  of  a  faniilv  niay  suffer  ft-om 
intestinal  protrusions.  Again,  the  funicular  process  of  the  peritoneum  may 
cot  clone  at  the  internal  ring,  thereby  leaving  the  inguinal  canal  open,  and 
inviting  the  descent  of  a  hernia. 

An  eiomfiited  state  of  the  mesentery  is  alleged  by  Mr.  Birkett  to  be  another 
predisposing  cause.  This  elongation.  I  an^  disposed  to  believe,  is  not  ante- 
cedent to  the  hernial  j>rotru8ion.  but  subsequent  to  it. 

Nittivity. — In  scrutinizing  the  nativity  of  501.068  persons  examined  during 
ibe  War  of  the  Kebellion,f  the  ratio  per  one  thousand  among  foreigners 
rujeeted  for  hernia  is  found  to  difler  very  greatly,  while  in  those  from  the 
ditft'rent  parts  of  the  United  States  the  ditference  is  very  slight  indeed.  By 
glancing  at  tbe  subjoined  tablcj  theye  facts  will  be  readily  observed : 

Hernia. 


VallTll7. 


Nnnkbcr 


LocalitT. 


Nqmbor 
•Bftluloed. 


All  K&tivittM 601,068 

Porto^l „..» 81 

?r.iiin  148 

IlDOKsry S9 

Slexico „ 01 

Oertnaoj 64,944 

lUlj 339 

SwitMrlaoil 1,802 

HolUnU 989 

Pr«o« 3.243 

PoUnd 171 

Denmark «..  3;i3 

SuctlBii l.IttO 

W«lM « 1,104 

Raaaia 122 

Nonrny 2,200 

United  6utM(wbltf) 3U,820 

Wwt  In.tiiM &S0 

E[ij;laii<l I»,l9fl 

UmUxl  t^Ut«  (oolured).. 26,82tl 

It^mad ».«  A».&37 

tlnD.l „ M7« 

thU  America 31,645 

itli  AtncncA. 70 

VoiLed  SUtcK  (IndintiH) 121 


All  8utM 601,002 

MinnwoU 8,489 

VcrraonL 7,224 

low* « 8,848 

Wisconsin  „ 21,946 

Illinois «...._ 18,128 

MiMwuri „... 8,578 

MnrjlRDd 18.920 

Michigan » 12,179 

New  York 96,678 

Mttine » 20,479 

In.liana 29.279 

Dislrioi  iif  Columbia... 8,964 

Kentucky 18,028 

PenUDylrania 12,888 

New  Hamp^ihire 10,013 

Ohio 37,700 

New  Jersey. 15,388 

Mafi«aabusett« 36,380 

Connooticul- « 11,017 

Delaware 0,:t81 

Rhode  IsUnd„ 4,072 

Wwt  Virginia 784 


*  Medical  SUti!<tic*  ur  tbe  Pruvo>i-MnrBha)-Gonomra  Bureau,  War  of  the  Rebellion. 
t  Ibid.,  Chart  XIV. 
X  Xbid^  Chart  XL. 
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In  tho  ubovo  HhI  of  nativitios  the  moet  rcmarksible  ttraturo  is  the  fWsqueurv 
of  heriiiii  among  the  Gorman  recruite.  CV>m|mrinff  tlio  numher  of  thisi 
ptuMiL'  cxuiniiiod  (54,!H4)  with  the  Irish  (50.537),  llio  dilVoruntv  will  be  Ht-eiii 
to  bo  46.  tlio  nitio  being  82  for  the  former  and  :it>  for  iho  latic»r.  Tha) 
nutabor  of  llio  two  nulioiialitiea  boiog  bo  nearly  e(|ual,  the  L'omparinon  tuaji 
be  reganled  uh  jiint.  1  can  (^oneeive  of  no  explantitiiMi  for  the  diMparity,' 
unless  it  be  that  the  extensive  use  of  beer  among  the  (icrmau  [Kijiulalion 
cauHOH  fully  degeneration  in  the  muHCular  wallis  of  the  abdomen,  and  tbna 
predisposes  thorn  to  hernial  protrusions. 

Exciting  C'ai:8e. — The  exciting  cauae  of  hernia  is  nm»oular  action,  bj 
whieh,  in  certain  po.stun»s  of  (he  body,  the  viscera  are  forcibly  thruHt  aguiasL 
the  lower  portion  of  the  abdomen,  which  yields  at  those  poinit*  naturalli 
weakened  by  the  passage  of  bUwd-vesHels. 

^fANNER  or  OccnRRENCE. — Sometimes  when  a  person  is  making  an  oxtrai>r- 
dinarv  muscular  ol^ort.  or  whon  an  accident  occurs  in  which  an  individui  ~ 
is  llintwn  forcibly  from  a  vehicle,  the  protrusion  may  In?  the  work  of  an  ii 
fitant ;  but  these  are  cxcepliomil  cases,  the  usual  pn>ce-*s  being  a  gnidual  am 
slow  one,  reqvuring  several  months  l>efoi*e  the  swelling  has  atlaiued  sutti<jiei 
bulk  or  importance  to  attract  attention  particularly. 

Relative  Frkquenoy  of  tue  Dipkerent  Forms  of  Hernia. — Inguinal  her- 
nia is  much  the  most  common  form  of  the  disease.  Of  411  eases  of  bemji 
collected  by  Dr.  Abel  fVom  tbo  records  of  the  Philadelphia  Hospital,  377 
were  inguinal,  seven  of  the  number  being  double,  or  on  each  side.  Noxt  to 
ortler  of  tVerjuoney  is  fenioral  hernia;  and  last,  umbilical.  Takiniy  a  lan^ 
number  of  eases  of  hernia  as  a  basis  tor  estimating  the  relative  ratio  of  the 
differciit  kinds,  75  per  cent,  will  bo  found  to  be  inguiruil.  10  per  cent,  femural, 
and  5  per  cent,  umbilical.  Inguinal  hernia  is  most  comm<»n  on  the  right  sirle. 
The  reason  fi>r  tbis,  I  believe,  is  the  greater  liberty  given  to  the  intestines  in 
that  direction  by  the  mesentery.  This  can  be  verided  by  observing  on  tha 
cadaver  the  extent  to  which  the  intestines  can  bo  turned  to  the  right. 

Of  334,321  recruits,  substitutes,  drafYod  ainl  enntlJed  men  of  various 
nativities  examirio<l  during  the  lato  American  war.  there  were  17.2%  ri>jecle<l 
on  account  of  heniia,  a  nitio  of  tifiy  per  thousamb*  The  relative  fretjuenvj- 
of  the  different  forms  of  heniia  in  thoAe  rejected  was  aa  follows: 

llerniA,  not  •nefiificj „ ^ ,..„.«..,»..»  lUt 

"         umbiticnl.. «« A17 

*'          vontro-inj[uiD»l »....■.•».•»  SS8 

"         rijchtingiimftl «..« „ W,%W 

kn            ■•       „ „ « « «.  >,«M 

iloubiB      "       , 1,1M 

"         rii;ht  femoral .....»..., «.. 377 

"        left          "      « « lie 

"        double     "      »• MM •••  M 


Total M.MI 

SrMPTOMS — ^There  are  certain  signs  common  to  all  varieties  of  hemis, 
which  may  be  enumerated  as  follows.  1.  The  prt^seneo  of  a  swelling  in  cer- 
tain delined  lix>alities,  known  as  hernial  regions  ;  us  in  the  region  of  the  coriif,j 
the  scrotum,  tbe  gmin.  or  the  umbilicus.  2.  The  swelling  is  usually  painle«A| 
without  unusual  heat,  and  presents  n<>  discoloration.  3.  The  swelling  i*' 
not  t^xed  or  permanent,  but  recedes  and  disappears  entirely  in  the  recumbent 
p<»nilion, — or,  at  least,  can  be  ivadil^'  pr^^sse*!  oack  into  the  abdomen. — and  ns 
aiipeurs  when  the  erect  position  i^us-sumcd.  4.  In  the  act  of  coughing,  a  dic^ 
linot  impulse  can  be  felt  by  the  hand  when  placed  over  the  tumor,  and  in 
the  eft'ori  of  straining  or  crying,  a  -(iiddcn  enlargement  w-ilJ  be  observed  io 
its  size.  5.  When  the  ccmtents  (tf  the  sac  are  enliri'ly  intestinal,  the  tumor 
will  ^>e  elantic  to  the  feci,  resonant  on  percussion,  and  when  returned  will  re- 
cede quickly  in  its  entirety,  and  with  a  dislinct  gurgling  sound  or  "Hop'' 
When  the  contenta  of  the  sac  are  exclusively  omeut4iL,  tnero  will  be  an  absence 

•  Medlnl  SiMlMlo*  of  th«  Pnrott-Hmnbftl-OenQnro  Bureau.  Wur  oi  tbv  R«b«UloB,  |>.  *U. 
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of  resonance  and  of  elasticity ;  there  will  bo  no  Bonmhlo  impulse  eorouiuuienled 
totlie -Hwolling  either  on  strHinin^i»r*'i»vii;hiDg:  tho  tumor  will  have  a  cloUj^hy 
feel,  and  ran  only  he  rentored,  a  Hmall  |)ortiun  at  a  lime.  I»y  taxiw.  When  the 
iDiwiines  are  distended  hy  gaseous  iiceumnUitionH,  noaltomtiun  of  formoccMii*s 
in  ihe  tumor.  Oruentai  hernia  is  moHt  comnton  on  the  lelt  side.  ft.  When 
both  intestine  and  omentum  occupy  the  «ae,  the  eliarartcristie  r<iffn8  of  each 
will  b«  prenent,  but  8o  blended  and  modified  that  it  will  be  ditticult  t^  dotermiue 
with  certainty  by  the  touch  the  oxiHtonce  of  both. 

It  l-*  wnmrkablo  how  little  even  large  and  unrcduood  hornim  interfere  with 
the  general  health  ;  and  with  many  persons  the  only  induceniL-nl  to  woar  an 
instrument  to  ivtuin  the  bowel  in  |M>»ition  is  to  get  rid  oi'  the  ineonvenienee 
of  the  bulky  swelling. 

Tkeatment. — The  treatment  of  hernia  indi^iilt^ri  into  {h^  ■paUiative  i\\n\  the 
radical.  The  palliative  method  con^iytt*  in  rtsttiriug  thi'  hernial  contcnit*  Lo 
t^he  cavity  of  the*  abdomen,  and  retaitdng  them  tlitru  by  a  propurly-litling 
t-ruHs.  U  his  nhould  be  done  at  tht*  earliont  poH^ible  moment.  No  patient  is 
Eiafe  so  long  as  the  rnptuiv  remainn  outsitle  of  the  luwly.  Children  form  no 
exception  to  thin  rule,  th<mgh  Bome  think  it  is  better  to  delay  the  application 
«_if  an  instrument  to  nucIi  eubjectM  until  they  are  Hcvcnil  months  old,  when 
the  rtkin  will  be  better  able  to  endure  pressure.  If  the  precautions  liereaftcr 
menlJoued  be  use(i.  there  is  no  necessity  for  such  dc'lay. 

Many  varieties  of  trusses  are  in  use.  some  of  which  aiv  very  hndly  adapted 
"to  fulfil  the  end  in  view.  The  parts  of  a  truss  are  a  steel  band  to  surround 
about  two-thirds  of  the  pelvis,  a  pad  to  eomnmnd  the  hernial  rings,  a  Rtrap 
containing  luimerous  holes  in  order  to  secure  tht-  apparatUK  in  place,  and 
6fmietimes  an  additional  stnip>  used  as  a  perineal  band,  to  pi-eveut  the  truss 
fnjm  i^lipjiiiig  up  over  the  hips. 

The  stetd  spring  should  be  light  and  flexible,  and  covered  either  with  leather 
or  with  hard  rubber.  The  pad  is  formed  (d'  various  subHtance«,  such  as 
iron.  wiMid.  hard  rubber,  and  sometimes  stuffed  ieuiher.  It  should  be  plano- 
convex in  iorm.  It  in  connected  with  the  npring  by  a  floxil»le  wtem,  wr  by 
scn'Wrt  passing  through  a  slot  in  a  piece  of  hra«H,  by  which  its  position  can 
be  fhanged  acconling  U}  the  requirements  of  the  case.  Generally  s[»eaking, 
the  hard  pads  arc  lo  be  preferred  both  in  point  of  eimifort  and  L'tticiency. 
The  Ilrwd  truss,  as  modified  by  Mr.  Gorarig.  of  ibis  citj',  and  the  hard  rubber 
truss  of  Mr.  Heeley,  are  amtmg  the  most  valuable  forms  of  this  instrument. 
The  tipst,  that  of  Mr.  Gemrig's  ]>alieni  (Figs.  427  and  428),  is  suited  to  either 


I 


I 


Fia.  427. 


Fio.  428. 


miNtlftrmtluii  uf  the  HcmmI  triiw,  Hultoil  to 


Tho  p«d  larnf  il  ilowa  au  lu  tu  uuwvr  flir  «  rvutoiftl 


a  single  or  double  inguinal  or  to  a  femoral  hernia.  If  properly  fitt-ed,  it  main- 
tains its  position  with  much  certainly,  and  can  be  worn  with  great  comfort 
by  the  patient.  The  same  surgical  cutler  makes  a  very  excellent  truss  for 
umbilical  hernia,  elastic  l>aiids  being  used  instead  of  steel  nprings  to  keep  the 
uistrunient  in  place.     (  Fii<.  429.) 

The  hard  rubber  truss  ( Fig  430)  pfwsesses  in  an  eminent  degree  the  prop- 
erties of  durability,  lightness,  and  cleanliness.  It  does  not  absorb  the  per- 
flpinition  from  the  bony»  and  is  not  injured  by  moisture.  Persons  wearing 
Tiiift  instrumeTit  can  bathe  without  removing  it  iVom  the  body.  Different 
forms  of  this  truss  are  shown  in  Figs.  430,  431,  and  432. 

'here  arc  certain  herniie  which  require  for   their  retention  not  only  the 
kpresetion  of  the  entire  canal,  but,  in  addition,  pressure  concentrated  at 
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the  external  ring.  These  two  indications  can  be  very  aatisfaotorily  fulfilled 
by  the  trnss  representod  in  Fijr.  433,  in  which  the  pad  consists  of  two  pan*^ 
an  exterior  or  larger  one,  fashioned   like  u  ring,  and  an  interior  or  suiallei 


Fio.  4ao. 


Fio.  429. 


TniM  for  iimbllloftl  livmlfc. 


ilftnl  niUiAr  \n\i»  for 


onOf  which  occupies  the  opening  in  the  former.  A  spring,  acting  upon  tla< 
central  pud,  gradnates  the  degree  of  |)ressurc  reqiin-ed.  Odior  fonns  oi 
truHSOH  are  in  u^ic  (Figs.  434  and  435)^  and  in  many  caacH  supply  tlj< 
necessary  protection. 

Fui,  432. 


Fio.  431. 


nan]  rnlitwrr  truw  fur  In^lnal  tMmla. 


Hjud  nihlifir  truai  fur  IhiIIi  rndoclMa  «iid   Inwlvitifa 

uuibili.*al  iMraU. 


Fio.  4SS. 


« :>. 


The  Appijcation  ok  a  Tboss. — The  prcHcnco  of  cither  a  physician  or  a 
Burgieal  cutler  is  usually  necessary  for  the  proper  adjustment  of  a  truss,    Evon 

vNHth  a  large  number  of  instruments  at 
hand,  it  is  seldom  that  one  can  be  ap- 
plied satisfactorily  without  simieaUrra- 
tionbein^madc.    It  should  lM?n<iuptod  to 
the  pcrmm  of  the  patient  so  ns  to  Ht  Ilk©     * 
a  well  inado  garment.     The  strength  of 
the    truss   should    Iw   sufficient   to  pr»-    — 
vent  a  pn>lrusion  of  the  rupture,  DUt    — 
,^^^  ruit  greater  than  will  effect  this  end,     I 

^^^  ^^L  ^^        have   seen    tiic  walls  of  the   abdomea^itf 

^^^9k     jfl^B        IMA       ^^'^'*  t^»^  iu^iiinat  region  seriously  atro- 

^^nj^^Bl    WBU       I  |cnl      phted  and  deep  indentations  made  by  tha^ 
^^^^^mj  Jw^^         Ww       Scaring  of  a  very  strong  spring.     Be — 
^^^  ^^        fore  a|>p!ving  the  instrument,  the  pw- — 

son  should  asKume  the  supine  po«taiv« 
with    the   shoulders    elevate*]    and   th^ 
limbs  drawn  up,  so  as  to  relax  the  part^ 
and  to   allow  the   contents  of  the  esc 
to  be  pressed  back  into  tiie  abdomen.     The  htps  should  then  bo  raised  and 
the  truss  carried  around    the   pelvis  in  the  jjosition  which  will  be  shown 
under  the  special  forms  of  hernia.     The  strap  being  made  fast,  the  jmlioat 


lUnl  ^1^t>•r  inm  >1«>m«di»I  lu  UMkr  twtli  leunnil 
•Mil  i'utu.viilnitml  uniMUf*.  A,  rtng  wltl>  c«nlrv 
|)wli    U,  onnlrs  jad    |>rtgi>oCnl   (hun  rlaf ;  C,  rlti^ 
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ise  froro  the  bed  and  assume  the  etandiiij^  pusition.  To  be  certain 
it  the  hernial  passages  are  ihoroui^hly  secured,  the  patient  may  eough^ 
nd  lonvanln  and  backwardn,  Htoon  dt)wn  with  the  limb*  widely  separated, 
fed  tinallv  sit  down  with  the  limbs  trustsed.  If  these  difleront  testn  bo 
Implied  without  the  hernia  oHcapin^  beneath  the  triHa,  the  instrument  may 
^  aceepted  as  a  proper  one.  It  is  better  not  to  wejjr  a  truss  too  h>ng  alter 
H  tir«t  applieation,  an  the  skin  i»  liable  to  exeoriate,  eepeciall}*  during  warm 
irttther;  the  instrument  should  be  taken  off  in  the  course  of  five  or  six 
Dure,  and  the  removal  must  ahvavs  be  done  in  the  supine  position,  never 
'hile  on  the  feet.     In  order  to  lianlen  the  skin  and  i-ender  it  tolerant  of  the 


Fio.  484. 


Fio.  48& 


Single  PnHich  truM. 


Chfuw'M  truM. 


hNMure,  the  parts  upon  which  the  pads  rest  should  be  well  bathed  with 
kohol  containing  a  quantity  of  powdered  alum,  and  then  rubbed  with  the 
and  until  they  t>ecome  ix'd.  Itefore  rising,  the  truss  must  be  again  replaced. 
i  little  attention  of  thin  kind  will,  in  the  coui-se  of  a  few  days,  enable  the 
•rsou  to  wear  the  instrument  without  the  least  inconvenience:  indeed,  so 
bUous  does  the  integument  become  that  many,  after  a  short  time,  rarely 
feniove  the  instrument  night  or  day.  if  the  hernia  at  any  time  slips  out 
eneath  the  trtHs,  the  latter  should  be  removed  witliout  a  niomei^t's  delay, 
fhe  pei*8«ju  ought  to  lie  down  at  once,  and.  by  gentle  pressure  in  the  proper 
Ireetion.  restore  the  protrusion  to  its  uornialeavity.  and,  aHer  being  assured 
t  its  complete  reduction,  again  apply  the  truss. 

Radical  TrRE  op  Hernia. —  Many  operations  have  been  devised  by  sur- 
»eon»  at  various  times  for  the  radical  cure  of  hernia.  Some  of  these  have  en- 
oyed  a  greater  popularity  than  others,  but  not  one  can  be  said  to  command 
Biy  large  shaiv  of  professional  confidence.  All  of  the  plans  which  have  been 
idvocated  have  one  object  in  view,  that  of  oblitenHing  the  lieniial  }jas«age8 
jj-  inflammaionr'  adhesion  in  the  walls  of  the  aav.  The  nuKst  important  will 
46  presented,  as  follows: 

The  tnms. — In  infants,  and  in  subjects  andcr  ten  years  of  age,  there  can 
*  little  doubt  that  if  a  truss  with  a  hard  pad  of  wood,  of  ivor^*,  or  of  rubber 
fe  worn  continuously.  <Iay  an<l  night,  the  patient  will  be  radically  cuivd.  In 
hiH  cla-ss  of  persons  the  processes  of  development  are  in  active  operation, 
|id  if  the  sides  of  the  sac  be  maintained  in  close  appt'sition  their  con.solida- 
Ion  will  fiillow  and  the  hernial  passages  be  closed.  Indeeii.  the  tendency  to 
^covcry  is  so  sti-ong  in  children  that  the  hernia  sometimes  undergoes  a 
|H>ntaneous  cure.  For  this  rcasijn  it  is  of  the  utmost  importance  that  the 
rusa  be  applied  early,  and  be  worn  for  two  or  three  years  continuously. 
Utor  ten  years  of  age,  cures  are  much  less  likely  to  take  place;  and  after 
dolescence  thev  are  not  to  be  expected  at  all.  under  ordinary  circumstances. 

shall  say  notbing  of  the  barltarous  and  repulsive  methods  of  castration, 
be  actual  cautery,  and  excision  of  the  hernial  sac,  which  at  one  time, 
liinng  the  dark  ages  of  the  surgical  art,  were  extensively  practised,  but  shall 
t^sent  some  of  the  more  important  operations  which  bare  from  time  to  time 
•<»n  devised  for  the  radical  cui-e  of  the  disease.  These  may  bo  considered 
toder  three  divisions:  1,  imuiginaiion  and  circumcluston ;  2,  tramplantation ; 

local  irritants  conjoined  with  compression. 
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Ifwagination. — The  principlo  of  Invagination  haa  beon  put  into  openitSoD  \\ 
various  wuyH,  uud  iu,  in  coinmun  with  the  other  luethodH,  for  the  aioflt  par 
applicable  only  to  cases  of  femoral  hernia. 

Genty's  method. — Thij^  surrreon,  on  the  tip  of  his  fin^'er,  thrust  the  inlem" 
raont  through  the  external  ab{i<)miiml  ring  into  tho  canal,  and  npto  the  noc 
of  the  sac.     Two  double  silk  threudK.  half  an  inch  apart,  were  next  carric*^   <^ 
acrona  the  eauaJ^  from  Hide  to  ^iJe,  by  means  of  a  stout  cur\'ed  necdlo,  tl^^^ 
finger  flerving  to  protect  tho  cord  and  tho  abd<iminai  cavity  behind,  and  *-      _ 
these  threads  the  invaginated  structures  wore  brought  into  contact  bj  tyini^^a 
their  ends  together  over  two  cylinders  of  wood  or  a  bougie,  placed  panvll^- 
with  the  canal.  80  as  to  form  the  quilled  suture.     After  the  removal  of  tl_     — 
finger,  a  camelVhair  brush,  loaded  with  spirit  of  arnmonia,  was  carried  tu-^r^ 
into  the  invaginated  pouch  of  skin,  aitd  api»lied  freely  to  its  surface,  t" 
object  being  to  remove  the  cuticle  and  to  secure  adhesion  of  the  contiguo 
parts.     The  threads  were  usually  iviuovL'd  about  the  eighth  d&y. 

Snjrtorinis  mtthod, — This  plan  dilfer-s  from  tho  jjreceding  one  in  the  folio 
ing  pariieiilars:  ailer  itivaginating  the  skin  into  the  sac,  a  female  cat het^:: 
takes  the  place  (»f  tho  tinger,  and  while  the  plug  of  tissue  is  in  this  way 
tainrd  securely  well  up  towanls  tht.*  internal  ring,  thix-e  long  pins,  a  few  lit: 
apart,  are  passed  across  tho  caniiL  ami  the  parlt^  drawn  tightly  together 
figure-of-eight  turns  with  an  equal  number  of  threads. 

Wutcfrs  method. — In  1838.   \Vutaer,  oi'  Bonn,  planned  a  new  method      -^cnt 
occluding  the  inguinal  canal  by  invagination.     An  instrument  condisting     -^z^f 
three  ]mr!8,  viz.,  a  cylinder,  a  concave  cover,  and  a  long,  cun^ed,  flexible  neet'i  9  * 
was  employed  for  this  pui"pose.    Cylinders  of  dilterent  sizes,  adapted  to  diIl"Vjfc  r- 
ent  ages,  accompany  the  apparatus.   The  cylinder  is  from  three-eighths  to  h  2_«^  If 
an  inch  in  diameter,  about  three  inches  long,  smooth,  and  slightly  flatleK^^^^d 
on  one  surface.     It  is  n)nnded  at  one  extremity,  and  at  the  other  has  t:'v«ro 
upright  pieces  of  metal,  one  in  the  form  of  a  round  rod,  and  the  other  fl^^t, 
with  a  slot.    A  canal  runs  through  tho  centre  of  the  cylinder,  and  f>I*^  »3« 
upon  its  upper  surface  a  short  distance  from  the  free  or  njunded  end.     X*t».  ie 
canal  is  designed  for  the  passage  of  the  curved  needle.     The  cover  is  conca-^'e, 
and  at  one  extremity  is  prolonged  into  a  handle  or  procens.  having  a  hole  tfVir 
the  passage  of  the  rod  connected  with  the  cylinder,  and  .'*ha]>ed  k*>  as  to  lit  t  ftie 
slot  of  the  latter;  near  its  other  end  is  an  opening  for  the  pansagc  of  the  nee<l.  le. 
A  small  screw  upon  the  rod  serves  to  approximate  the  cover  and  the  cylind  *[*r. 
The  cut  below  (Fig.  43G)  will  luake  this  description  of  tho  instrumeut  iuc^- 
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Ugible.  In  performing  tho  operation,  tho  patient  should  bo  placed  in  tl 
recumbent  ])oaition.  and  the  hernia,  if  out,  returned  into  the  abdomen.  T 
surgeon  now.  on  the  end  of  the  index  finger,  pushes  up  a  portion  of  t 
scrotal  integument  through  the  lower  ring  into  tho  canaL     After  thiM,  t 
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cylinder,  without  the  cover,  and  with  the  needle  withdrawn  80  thol  the  point 
Jijill  not  apjn.'iir,  ifl  conducted  into  the  iu<;uinal  cuual  alon^  the  finfjer.  and 
!»<•  iultf^r  withdrawn,  atU'r  which,  heiuij  assurctl,  by  (he  tixednesn  of*  the  in- 
Aninicnt,  that  it  is  proitcrly  placet!,  the  ttpei*ati>r  pushes  forward  the  iieedio, 
musing  it  to  omerce  throujtjh  iho  anterior  parietes  of  the  canal  and  appear 
,pon  the  surface  of  the  skin.  The  conc4ive  piece  it*  now  tilted  t*j  the  rod  and 
lot  of  the  cylinder,  the  needle  iB  conducted  through  the  opening  near  its 
nd,  »nd,  by  means  of  the  kcivw.  the  cover  iw  run  down,  conipreswin^  with 
I  tnoderulc  decree  of  firmncHs  the  structures  interposed  between  the  two 
nirt«  of  the  in?<trunieut.  The  handle  is  now  diseni^aged  from  tlie  needlo» 
.nd  the  point  of  the  latter  lE^uiixled  with  a  small  cork.  The  apparatus  is  al- 
awefl  to  remain  .seven  or  eipfht  days,  after  which  it  must  he  removed  ;  though 
he  yiationt  should  not  he  allowed  to  rise  from  hin  bed  for  twelve  or  fourteen 
yn  lator.  and  even  then  will  require  a  truss  for  some  month**,  to  protect  the 
rts  until  the  consolidation  of  the  cicatricial  tissue  is  complete. 
Th€  author's  operation. — This  opei*ation  re(piireB,  first,  an  instrument  in  its 
p|K.'4irance  resemblinir  a  bivalve  sj>ecnluni.  having  two  blades  thri-e  inches 
length,  roumled  at  their  extremities,  anri  in  one  of  which  there  are  two 
ii>jitudinal  grooves.  The  liandles  ai*e  four  inches  long,  are  connected  at 
angle  with  the  blades,  and  ai-e  controlled  by  a  screw  (Fig.  437). 
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ond,  two  nee<lles,  one  lon^  and  slender  (Fi^.  -138),  the  other  short  and 
trong.  oAch  cur\'ed  at  the  extreniity,  at  which  then;  is  an  eye.  and  both 
tnounted  on  W(,M)<len  handles.  The  long  ueedlo  should  have  a  slight  enlarge- 
Tiient  upon  the  metal  three  inches  from  its  exlremily,  in  order  to  determine 
^hen  its  point  has  reached  the  end  of  the  longitudinal  groove  in  the  blades 
of  the  H]jeculum. 

The  )»atient's  bowels  should  be  thoroughly  opened  on  the  day  previous  to 
llio  operation,  atter  wliich  he  should  be  confined  to  the  horizontal  position. 

I  The  hair  being  shaved  i)n?m  the  pubis  anti  the  patient  etherized,  an  incision 
h  made  over  the  scrotum  through  the  skin,  commencing  at  the  external 
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lM]i>mina]  ring  and  terminating  two  inches  below  that  point.  The  delicate 
iti'gument  is  next  carefully  difwpcted  away  from  the  subjacent  parte  for 
lonie  distance  on  either  side.  This  accomplished,  the  exj)osed  fascial  and 
lartos  structures  are  next  lifted  on  the  index  linger  and  jmshed  through 
he  external  ring  up  to  ihi*  suinmit  of  the  canal.  The  8[)eculum,  closed,  is 
iow  iritrodueed  along  the  tingor.  and  when  the  operator  is  certain  that  it 
properly  iilaced,  a  fact  which  is  determined  by  its  immobility,  the  finger 
list  he  withdrawn.  The  blade*  of  the  instrument  being  next  separated  by 
.nrdng  down  the  screw  eonnectod  with  the  handles,  the  long  needle,  bearing 
silver  thivad.  is  introduce*!  into  one  of  the  longitudinal  gmoves  and  carriea 
to  the  end  of  the  blade,  when,  its  handle  being  depressed,  the  point  is 
to  appear  upon  the  surface  of  the  body  over  the  summit  of  the  inguinal 
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eaniil.  Tho  thread  is  now  diacn^ged  from  the  oyo  of  the  needle,  wh<*n  tho 
Ittttor  is  withdrawn,  and,  receiving  the  other  end  of  the  wire,  it*  iii?H!rtod  into 
the  other  groove  and  earricd.  as  in  the  first  irmtfliice.  to  it;*  exlreiuily  and 
forw:ird  through  the  superiiicuniiKMit  tistsues,  enier^iiijtf  upon  the  8urfiKce 
three-eighthft  of  an  inch  from  the  first.  The  needle  heing  removed  and  the 
two  ends  of  the  metallic  thread  drawn  up,  the  invuirinaied  structtiivH  will 
be  securely  maintained  at  the  internal  rin^.  In  order  to  hrin^  together  the 
Bidert  of  tlie  inguinal  passage,  to  cixiwd  together  the  parts  which  it  containn, 
and  to  excite  sutKcient  inflammation  to  glue  them  together,  three  transverso 
silk  or  wire  suturos  are  next  pushed  across  the  canal  between  the  vtepamtcd 
blades  of  the  speculum,  by  moans  of  the  shorter  needle,  and  their  end?i  iie*l 
together  over  a  cylinder  of  lint  placed  u|)on  the  abdomen.  The  hj»ecubim 
being  now  removed  and  the  wound  in  the  integument  of  the  fl<rr(»lum  ('UihbcJ, 
a  compress  of  lint  should  be  laid  over  the  partw  and  the  drer*8ing  retaine«l  in 
place  (jy  a  spica  bandage.  To  avoid  all  efforts  at  straining,  the  bowels  should 
DO  kepf  closed  for  seven  or  eight  days  by  opium,  and  the  nrine,  if  not  easily 
passed  on  the  side,  must  be  remove»5  by  the  calheler.  The  stitches  should 
be  taken  away  on  the  eighth  day;  but  the  patient  must  not  be  allowed  to 
resume  the  erect  position  for  ten  days  longer. 

Wood's  operation. — There  are  two  opomt ions  known  by  this  name.  One 
is  by  an  American  surgeon.  Dr.  T.  Wood,  of  Cincinnati,  and  the  other  by 
an  English  surgeon.  Prof.  John  Wotid,  of  London.  Both  combine  the  prin- 
cipio  of  invagination  with  the  approximation  and  union  of  the  tendinous 
Btruclures  about  the  hernial  passages.  As  the  last  has  attracted  considerable 
attention  in  England,  it  will  be  proper  to  describe  it  in  this  connection.  The 
operation  is  a  complex  one.  and  somewhat  difficult  to  understand. 

The  parts  being  shaved  and  the  hernia  reduced,  an  assistant  make«  pre«ft- 
ure  over  the  internal  ring,  to  prevent  any  jirotrusion  during  the  operation. 
The  surgeon,  beginning  about  two  inches  below  the  external  ring,  with  a 
tenotome  opens  the  skin  of  the  scrotum  for  nearly  an  inch.  and.  insinuating 
the  knife  flatwise  between  the  scrotal  fascia  ami  skin,  separates  the  two  for 
8ome  distance  on  every  side.    The  finger  now  lifts  the  raw  surface  %vhich 
has  been   exposed  and  carries  it  into  the  inguinal   canal,  the  y)art8  l>oing 
thonntghly  relaxed  by  flexing  the  limbs,  thus   favonng  this  step  of  the 
operation.     With  the  point  of  the  finger  the  margin  of  the  conjoined  tendon 
must   be   next   recognized^  when   a   strong,   curved,   blunt-fH^inied    ne4^dle. 
mounted  on  a  wooden  handle,  is  guided  along  the  invaginating  finger  beneath 
this  aponeurosis  and  made  to  penetrate  it  from  behind  forwards.     The  skin 
is  next  drawn  strongly  upwards  and  inwanls,  and  the  needle  pushed  through 
Bufticicntly  far  to  expose  its  eye,  into  which  a  silvered  copper  wire  is  hooked  ^ 
and  brought  out  of  the  external  woun*l  an  the  needle  is  withdrawn.     The««" 
wire  18  next  disengaged  fi-om  the    needle  and  the  latter  conducted  along^ 
the  border  of  the  finger  and  pushed  through  the  aponeurosis  of  the  extemalK 
oblique  muscle,  close  l^»  its  connection  with  Poupart's  ligament,  and  opjHisittzz 
to  the  internal  abdominal  ring.     The  nkin  is  now  }>resse<l  inwards  until  \.\\%^z^ 
point  of  the  needle  is  made  to  appear  at  the  first  puncture,  when  the  up(>e^H 
extremity  of  the  wire  is  hmiked  to  (he  needle  and  conducted  by  the  lattei^ 
into  (he  si'iNital  W4iund.     Tlic  next  stage  of  the  openition  consists  h\  *»cpft^ 
rating  the  cord  from  the  hernial  sac.  which  is  accomplihhed  by  i  t 

fold  of  the  latter  at  the  upper  angle  of  the  scrotal  opening  and  sir 
former  back,  very  much  after  the  nmnner  of  separjiting  the  vas  delVw  ji   -~ 
jh>m  the  other  c«)nstituents  of  the  cord  in  the  opemlion  for  varicocele.     Tai  -^ 
eflected.  the  lUMMlle  is  enten^l  at   the  external  wound,  carried  up  along  oii<* 
side  of  the  cnnal.  passed  across  la^iween  the  cord  and  the  sac  to  the  oppo- 
site side,  and  then  brought  out  near  the  point  where  it  entered,  whore  if 
is  again  connected  with  one  end  of  the  wire,  and,  being  withdrawn,  con- 
ducts the  copper  thread  along  the  «ame  circuitous  route  and  out  of  the  o\\en- 
ing  in  the  scrotum      The  twoendsof  the  wire  are  imw  earefully  !ilraighlro*vJ 
and  drawn  up  until  the  lo«»|)s  a]»[>ear  at  the  skin,  when  they  should  be  iwisl^tl 
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to^iher  and  secured  over  a  cylinder  of  boxwood,  a  process  which  drawn  into 
iftpositiwn,  in  a  spiml  raaniior,  the  Htruotures  at.  the  external  aUlominnl  ring. 
Tie  wholij  oiKiiTition  in  to  be  done  anliseptie^Ily.  This  ingeuifjus  Huhfutune- 
oiis  IcNtp  not  only  Hccures  the  invui^inutiou  of  the  scrotal  tiflHuoB.  but  alno 
a;'pn>ximulcK  the  boundaries  of  the  ini^uinal  canal,  both  tnuiKvernely  and 
«ftl«in>-po«t«riorly.     (Fig.  439.)     The  patient  it?  continud  rigidly  to  bt*d.  and 
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^Ji  the  eighth  or  ninth  day  the  wire  is  untwifited,  though  it  is  not  removed 
tntil  alH>ut  the  fourteenth  day. 

Mr.  Wood  has  been  able  to  follow  ninety-six  cases  out  of  three  hundred 
«nj  ihirty-iiiuo  operated  on  by  Iun  method  f(»r  a  period  beyond  two  years, — 
one  of  thcHe  was  Keen  twenty-five  years  and  one  ten  years  after. — and  all 
without  any  return  of  the  hernia.  In  one  hundivd  and  Hlly-two  other  eases, 
examined  at  ditl'erent  periods  tietween  the  openilioii  and  two  years  at\er- 
wurds.  iheiv  had  been  no  recurrence  of  the  i'U[>ture.  The  operator  makes 
the  successful  caMCH  of  the  three  hundred  and  thirty-nine  patients  amount 
ti>  over  seventy-thi-ee  per  cent. 

Dowelfs  method. —  l>r.  r>owelL  of  Texas,  has  devised  a  plan  which  con- 
sistji  in  cireumchisinn  of  the  boundaries  of  the  inguinal  canal  The  prelim- 
inary measures  of  shaving  tbo  pubes  and  scrotum  and  opening  the  bowels, 
a**  in   the  openitions  already  de- 
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reaay  i 
tailed,  havinsf  beeif  obsen'ed.  the 
patient  is  placed  in  the  recumbent 
popiition,  with  the  sho!ildei*s  ele- 
vated and  the  linibf*  tlextMl.  The 
purgoon,  after  salisl'ying  himself 
that  the  hernia  has  been  entirely 
reduced,  carries  the  index  finger 
through  the  extcnial  ring  and  up 
into  the  inguinal  c^nal,  pu.sliing 
before  it  the  supcrim[M>sed  slrue- 
ture-s.  He  next  takes  a  semi- 
cinrnlnr   neeiJIe.   sharp   at   either 

extremity,  three  inches  long,  with  an  eye  near  each  point  (Fig.  440"),  and 
armed  with  a  strong  silken  thread.     This  needle  is  entert^d  one  inch  and  a  hair 
above  the  external  ring,  is  earrried  across  the  iuguiual  canal,  following  the 
yoL.  I.— 36 
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posterior  edge  of  the  tip  of  the  linger,  and  is  br(.)ught  out  through  the  »kin  on 
the  opposite  side,  near  to  Poupart's  ligament.  This  stitch  puHse^  throu>;h 
the  integument,  the  aponeurosis  of  the  external  oblique,  and  the  hernnil 
eac  near  the  pasterior  wall  of  the  eanal.  Without  entii-ely  withdrawing  the 
needle,  as  wcKtu  aw  the  j)oint  J>ceoniert  disengfti^ed  frfim  the  tendon  it  should 
be  pushed  back  over  the  front  of  the  linger,  and  made  to  emerge  ihrcmgh  tho 
first  puncture,  or  oi.toning  of  entrance,  near  to  Poupart's  ligament.  Holh  cuds 
of  the  thread  now  lie  together  in  the  primary  puncture,  and  the  loop  com- 
pletely encircles  the  inguinal  canal.  The  next  etej)  in  to  remove  the  silk  thread 
and  replace  it  with  a  silver  one.  To  effect  this,  it  is  only  nocessary  t4>  double 
the  wire  upon  itself,  and  tie  one  end  of  the  silk  cord  to  the  centre  of  tho  loop, 
when,  by  pulling  upon  the  other  extremity,  the  metallic  thread  is  drawn  in 
as  the  other  is  drawn  out.  This  process  is  rojwated  i\vo  or  thi-ee  lime»,  and 
each  wire  firmly  drawn  and  twisted  over  a  cylinder  of  lint  placed  upon  tho 
surface  of  the  abdomen.  Over  these  sutures  is  applied  a  little  strip  of  l:;  ' 
and  collodion.  The  patient  is  to  be  rigidly  contined  to  bed,  the  boweU 
quiet,  and  the  diet  restricted.  Aller  eight  days  the  stitches  are  to  bo  taken 
out,  and  in  ten  or  twelve  days  more  the  patient  may  be  allowed  to  rine  and 
walk  about.* 

Tho  o])urations  just  enumerated  constitute  the  most  important  of  thofie 
which  have  been  |ilanned  on  the  princijile  of  circumcluston.  Tho  practical 
question  which  nrlHcs  from  the  consiiieration  of  the  various  plans  for  the 
radical  cure  of  hernia  is  thatof  thuir  true  merit  or  claim  to  pi-ofossional  con* 
fidence.  It  is  very  diltieult  to  determine  the  ivlative  value  of  the  differvut 
methods,  as  only  in  a  few  of  the  so-called  rtUcceA'*ful  eases  Imve  the  patieutH 
been  ]cept  sufficiently  loDg  under  observation  to  aseortuiu  the  penaanetice  of 
tlie  cure. 

Of  the  sixty-two  easefl  treated  hy  Gerdy.  four  are  known  to  have  died,  and 
as  we  have  no  means  of  discovering  how  many,  if  any,  were  radically  cured, 
the  fatality  following  tho  method  is  a  sufficient  rea^son  for  its  condemnation. 
In  regard  to  the  operation  of  WutKcr.  a  countr3^nan  of  this  di'^tinguishiti 
surgeon,  Dr.  Weber,  who  appears  to  have  l»een  eogniicant  of  the  result  m 
fourteen  persons  operated  on  by  Professor  Wutzer,  says  that  not  a  siniflo 
case  was  cured ;  and  such  was  my  own  experience  in  the  few  cases  in  which 
I  employed  tliis  method.  With  reference  to  my  own  opcnition.  the  t*u<'ee!W 
obtained  has  not  been  sutficiontly  uniform  to  justify  me  in  speaking  of  il  in 
any  other  way  than  with  distrust.  Nor  does  the  complex  and  iuireniiiua 
method  of  Professor  Wood,  of  London,  command  profesNional  coutideiicc; 
for.  although  the  tirst  reports  of  this  surgeon's  operations  were  most  Halter- 
ing, as  will  be  seen  by  reference  to  the  prece<ling  page,  yet  a  later  ro|>«)rt 
furnishes  only  110  cures  in  310  operations.  The  results  of  the  same  opera- 
tion in  the  bands  of  American  surgeons  have  been  most  disappointing. 

Dr.  Dowell.  up  to  September  12,  187*».  reports  96  operations  for  the  cure  of 
hernia  by  his  method,  with  80  euros  and  16  failures. 

This  latter  0fK*ration  ha.s  been  practised  on  several  patients  in  the  Uni- 
versity llitspital,  by  Dr.  Hunter,  apparently  with  success  at  the  time,  but, 
finally  termrnating  in  failure. 

The  latest  methods  are  those  of  relroeluaion,  or  tho  operations  of  Barker 
and  Macewen. 

BarJicfii  mr^/iMi  consists  in  laying  oi>en  tho  canal,  dividing  tho  sac,  and.  aArr 
reducing  its  contents,  separating  witli  care  the  sac  iVom  the  spermatic  c«rrl. 
When  thif*  baa  been  accomplishe<l.  a  double  carboUzed  thread  is  paswHl,  by 
me4ins  of  an  aneurismal  needle,  beneath  the  sac.  One  thread  being  pulltHi 
upwards  is  now  tied  tightly  around  the  neck  of  the  sac  near  to  the  internal 
nng,  and  the  cither  thread  being  drawn  downwards  is  tied  with  equal  tinn- 
ness  near  to  the  external  ring,  and  the  intermediate  portion  of  the  sac  may 
or  may  not  be  cut  away.  The  long  ends  of  the  upper  thread  are  next  carriwl 
up  tho  C4inal  and  passed,  by  means  of  needles  having  long  handles,  ioAide  u{ 

•  I>owtn  on  UerDlo.  PhUsdelphl»,  1876,  p.  67. 
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lh«  JntomAl  rin^  and  through  the  ulHloniinal  wall,  Ropaniled  iVom  oach  otbor 
«l»o»t  liulf  an  inch.  The  ends  are  then  drawn  un  artd  (ied,  thus  dragging  the 
Uj)jK.'r  portion  ul'  iho  i*ut^  into  the  libdonien  and  bluckading  the  iirtci-nnl  riug. 
Biiturcd  aro  now  pastacd  aci-osH  the  rnnal  at  different  points  in  front  of  the 
Cord.  Tho8t».  in  addilJDn  to  the  conjoined  tendon,  Hhould  include  tho  upper 
part  of  the  two  pillars  of  the  4?x(ernal  abdonjinal  ring.  After  all  the  suliires 
are  in  position,  they  should  be  knotted,  boginning  above  and  going  down  to- 
wards tbu  pubeB.  It  only  remains  to  introduce  a  drainage-tube  in  tiie  lower 
angle  of  the  wound  and  to  suture  the  integument,  aller  which  the  usual  anti- 
8fptie  dresning  should  l>e  applied.  A  light^prossing  truss  or  aspica  bandage  of 
the  groin  should  be  worn  for  a  few  weeks  al\cr  the  patient  gets  out  of  bed. 
Miicewen's  methotL — An  incision  i««  made  over  the  external  ring  three  inches 
in  length,  and  the  dissection  continued  until  the  sac  is  ex])osed  and  detached 
in  its  entirety  from  the  surrounding  parts.  The  sac  must  now  be  drawn  well 
down  and  it.**  ne<*k  sepanited  from  tho  s]>ennatic  cord  by  the  linger  passed 
up  tho  inguinal  canal  to  the  internul  ring.  After  being  thus  detached  from 
nil  ltd  connections,  a  catgut  thread  is  fastened  to  the  lower  end  of  the  sac, 
and  thou  passed  buckwani  and  forward,  at  short  distances  apart,  until  the 
exiornal  ring  is  reached,  when  the  end  of  the  thread,  after  being  introduced 
through  the  eye  of  a  long  cun*ed  needle,  is  passed  up  tho  canal  and  out 
through  the  abdominal  wall  some  disttince  above  tho  internal  ring.  By  draw- 
ing ftln^ngly  on  the  thread  the  sac  is  pulled  up  in  a  series  of  short  loops  (Fig. 
■Wij  into  the  internal  ring,  where  it  is  made  Bocuro  by  knotting  the  thread. 

FlO.  441. 
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A  eerieuof  euturefl  are  now  passed  aerose  the  canal  in  fVont  of  the  spermatic 
corti.  beginning  below  and  passing  upwards,  the  tin*t  one  or  two  lying  in  front 
of  the  conjoined  tendon  and  uniting  together  the  pilhirH  of  the  external  ring, 
the  succeeding  two  including  the  conjoined  tendon,  and  tho  last  one  passing 
thr*>ugh  the  sac  at  the  internal  ring.  (Fig.  442.^  The  sutures  are  not  to  he 
tied  until  they  are  in  place,  after  which  they  may  be  knotted.  By  these 
Btitcbes  the  conjoined  tendon  is  drawn  acrf>ss  the  floor  of  tho  canal  towards 
Poupart's  ligament,  thus  fortifying  tho  parts  against  a  hernial  protrusion. 
The  wound  in  the  eoft  parts  is  thou  clotted  and  dressed  antiseptically.     This 
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operation  hAsbcen  done  a  number  of  tiroea  in  our  Philadelphia  hospilAU, 
with  pmmising  success. 

Rafiiait  cure  of  femoral  hernia. — An  ineision  is  made  over  the  saphcmtiu 
opening  iinti  the  sac  exposed.     AOer  replneing  its  contents  the  sae  is  to 
detached  from  the  i*urrouudiug  jmrln  and  divided,  after  beint^  surrouudod' 
and  tied  with  a  strong  earholized  thread.    The  stump  iw  next  pu^^lied  up  inii> 
the  internal  crural  ring,  and  the  posterior  ]»art  of  the  femoral  sheath  (suturecl 
to  the  pectineal  portion  oi*  tlie  fascia  lata  a  short  distance  below  Poupart' 
ligament.    Without  removing  the  thread  from  the  needle,  the  latter  i«  tumedj 
upwards  under  the  crural  arch,  and  made  to  cross  the  arch  and  to  pierce  tbd-J 
inferior  border  of  Pouparl's  ligament.    Two  or  three  additional  suiureK  taking 
the  same  route,  and  placed  a  short  distance  apart,  are  to  succeed  the  timt«' 
af^er  which  tlie  threads  are  lo  be  tightened  and  secured,  thus  closing  the 
crural  ring.     Care  must  be  taken  not  to  injure  the  femoral  vein  during  the 
passage  of  the  sutures*.     A  few  threads  of  catgut  should  now  !>o  plaeod  in 
the  lower  angle  of  the  woui»d,  and   the  latter  closed  and  dret*sed  antisopii- 
cally. 

Radical  cure  of  umbilical  kemiti> — Two  incisions  are  made,  one  un  i^ac-b 
side  of  the  herAial  tumor,  connnencing  a  ehorl  distance  abovu,  aud  lenni- 
nating  below,  thus  enclosiug  the  heniia  within  an  ellipse.  These  incisitint 
at  first  should  scarcely  penetrate  the  skin,  but  afterwards  are  to  be  deepont»d 
by  a  careful  dissection  until  the  neck  of  the  sac  is  reached  and  opened.  Tho 
hernial  contents  should  then  lie  returned  into  the  abdomen,  if  reducible;  if 
not,  the  adhesions  must  he  broken  up  and  reduction  etfected.  A  flat  Bponge 
secured  by  a  cord  is  now  proshcd  through  the  opening  into  the  abdomen,  and 
kept  in  contact  with  the  inner  surface  of  the  parictes,  while  the  surgeon 
passes  the  i^equisile  number  of  sutures  through  the  edges  of  the  ring  and 
the  neck  of  the  sac.  Before  knotting  the  last  two  threads  the  sp<»nge  mu*i 
be  drawn  out.  It  may  happen  that,  where  the  contents  of  the  sac  cannot  bo 
released  and  retunicd  without  breaking  dmvn  adhesions,  the  omentum  will  Iks 
found  so  changed  in  strurtuiM  as  to  rvndor  it  unsafe  to  replace  it.  In  such 
an  event  the  mass  should  be  transfixed  on  a  level  with  the  abdominal  wall 
with  a  double  ligature,  and.  af\or  each  half  is  securely  tied,  cut  away,  and 

the  stump  dropped  into  the  abdomen.    The  sutures  are  now  to  be  iatroduc^^d ; 

as  in  the  first  instance.     The  next  step  is  to  separate,  by  dissection,  the  sac 
from  the  akin  for  three-quarters  of  an  inch  above  the  niw  of  suture*  which  _ 
have  been  tied,  and  then  to  cut  away  the  sac  with  its  contents.     It  ou\y — 
remains  to  unite  the  sides  of  the  sac   pmjecting  above  the  first  scrieti  »if 
sutures  by  a  second  row.  including  the  sheaths  of  the  recti  muscles.     It^ 
closing  the  wound  of  the  skin  it  is  well  to  provide  for  drainage  by  a  rubber" 
tube.     The  external  dressing  should  be  the  usual  antiseptic  one. 

Transplantation. — ^Tho  plan  uf  blockading  the  hernial  [^sages  by  Ihd 
transplantation  uf  tissue  was  first  proposed  by  Dzondi.  Dr.  .famieHon.  e^ 
surgeon  of  Baltimoiv?,  Maryland,  trvated  Huccessfully  in  this  way  a  ca^? 
of  crural  hernia.  The  patient  was  a  female  on  whom  the  doctor  bad. 
previously  operated  for  strangulation.  The  bowol  subsequently  det^oend- 
ing.  at  ino  request  of  the  lady  he  uudertook  the  radical  cure,  wbieh  <stn- 
sibted  in  laying  open  the  parts,  dissecting  up  a  Hap  frt)m  the  adjoining 
integument,  turning   the  flap  into    the   crural    ring,  and   cloning    the   sort 

rarts  over  the  fleshy  mass  by  a  number  of  interrupted  suture*.     This  cam 
believe  to  be  a  solitary  illustration,  in  this  country,  of  the  plan  by  traii»> 
plantation. 

Local  irritation  conjoined  with  compression, — The  attempt  to  obstruct  the 
ingninal  c^inal  by  inflammatory  adhesion  of  itti  contents  to  the  surrounding 
walls  has  been  made  in  different  ways  by  exciting  the  neceasaiT  irritation  io 
the  sac,  Belmas  introduced  pieces  of  goldbeat-or's  skin  and  bita  of  geUtio; 
Professor  Joseph  Pancoast  injected,  by  means  of  a  fine  trocar  and  canula,  ibo 
tincture  of  iodme  ;  Velpeau.  with  the  same  object  in  view,  used  ncarificatioo ; 
and  still  more  recently  Professor  Armsby  and  Dr.  Riggs  have  employed  tiw 
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m.  By  all  tliefle  surgeons  the  application  of  a  truss  was  made  a  necessary 
p«rt  of  ihu  aftor-treatment. 

Other  plans  for  the  radical  cure  of  hernia  have  been  deviaed,  at  various 
timeh,  both  in  this  country  and  abroad,  but  for  the  most  part  have  long  ttince 
pai*8e<l  into  dinuse. 

Professor  Gross*  advocates  laying  open  the  parts,  and,  after  fVeshening  the 
edgett  of  the  inguinal  canal,  uniting  its  sides  by  silver  sutures. 

After  ft  careful  review  of  the  various  operations  proposed  and  practised 
for  the  radical  cure  of  hernia,  not  one  can  bo  said  to  be  altogether  sutiafactory: 
that  of  Maccwon,  in  n»y  Judguient,  promifses  to  be  the  most  succesHful,  and, 
when  executetl  undiT  antiseptic  methods,  is  attended  with  little  danger  to  life. 
In  all  cases  where  herniotomy  isdone  for  the  relief  of  strangulation,  the  radical 
cure  should  be  attempted  ;  but  I  doubt  very  much  the  propriety  of  such  oper- 
atitJUH  being  mudc  in  hernite  that  give  the  individuals  no  inconvenience  and 
ure  easily  retained  by  a  properly-titting  truss,  and  especially  so  in  cases  of 
umbilical  hernia. 

Irreducible  Hernia. 

A  hernia  may  be  eitlier  temporarily  or  permanently  irreducible.  The  first 
form  is  frequently  designated  as  incarcerattid  hernia. 

Caubbb. — Among  the  causes  which  render  a  hernia  for  a  limited  time  irre- 
ducible are  the  following:  an  accumulation  of  gas,  a  collection  4)f  faecal  or 
other  matter  in  the  intestines,  and  an  increase  In  the  volume  of  the  tumor 
by  an  unusual  extent  of  protruded  inlesline  or  omentum. 

Symptoms. — A  person  who  is  in  the  habit  of  wearing  a  truss  neglects,  in  a 
moment  of  ihouglitlessness,  to  put  it  on,  or  it  may  be  that  in  consequence  of 
tmoiav  unusual  ett'ort  the  hernia  slips  out  beneath  the  ]»ad  and  is  unduly  com- 
pressed. In  a  short  lime,  especially  if  the  person  has  previously  indulged  in 
flatulent  articles  of  food,  he  is  seize<l  with  colicky  pains,  begins  to  eructate 
air,  and  sutferM  fn>iu  nausea,  which  may  end  in  vomiting.  The  hernial  tumor 
ttecomes  distended  and  often  pninful.  and  when  percussed  it  maj-  be  ftmnd 
unuf*ually  resonant  or  tlat.  according  as  its  contents  are  gaseous  or  solid. 

Treatmknt. — Cases  of  this  kind  are  frequently  very  injudiciously  numaged. 
Such  a  tumor  is  often  attacked  by  a  rude  and  protracted  taxis,  and  is  con- 
verted into  one  of  acute  strangulation  b^^  the  induced  congestion  and  even 
mflammation  of  the  siic  and  its  contents.  The  |mtient  should  be  ]>laced  in 
bed,  with  the  shoulders  raised  and  the  limbs  drawn  up.  in  order  to  relax  the 
abdominal  walls,  and  the  scrotum  sliould  he  elevated,  with  a  view  to  relievo 
the  dragging  sensation  so  ot'leii  fell  As  the  patient  is  often  greatly  alarmed 
in  these  cases  of  obstruction,  the  surgcnii  sluiuld  quiet  his  fears  atid  remove 
all  \uinece.ssary  anxiety  by  the  assurance  that  relief  will  be  speedily  ob- 
Uiineil.  Wben  convenient,  the  patient  may  be  placed  in  a  hut  oath,  and  a 
large  enema  of  flaxsecd-tea  and  turpentine  or  of  salt  water  thrown  into  tho 
bowel  immediately  after  he  comes  out  of  the  water.  The  warm  bath  tends 
to  relax  the  ]iarts  about  the  region  of  tho  hernia,  and  the  btimulatiiig  enema 
favors  intestinnl  peristalsis,  by  which  tho  obstruction  causing  the  .*>tricture 

vy  be  moved  from  the  pi'otntded  bowel.  At^er  the  action  (if  the  injection, 
Very  gentle  use  of  taxis  should  be  made,  in  the  manner  to  be  presently 
deticribed.  preliminary  to  which  it  ia  best  to  administer  an  amesthetic,  in 
ler  to  in^^ure  cimiplete  muscular  relaxation.  Should  these  measures  fail 
ho  tenderness  of  the  parts  increase,  ico  may  be  applied  to  the  tumor, 
koathartic  administered.  The  stdphate  of  magnesia,  given  in  drachm 
'ivevy  hour,  or  a  wineglassful  of  the  citrate  of  magnesia,  given  every 

If-hour.  is  most  likely  to  be  retained  by  the  atomach,  and  will  in  the  course 
of  »*ix  or  eight  horn's  produce,  in  some  instances,  free  alvine  discharges  and 
the  !?*f.K)n taneous  iNjoession  of  the  henna.  In  cases  of  this  form  of  in*educible 
hernia  unattended  by  a  sick  stomach,  I  much  prefer  castor  oil  to  all  other 
eathnrtics.  It  appears  to  excite  a  more  energetic  peristalsis  than  other  mom- 
ben»  of  itti  clasa,  and  in  several  instances  of  obstructed  hernia  I  have  by  this 
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article  sueoooded  in  offectin^  relief  when  other  meosuroH  had  failed.  When 
the  hernial  protrusion  is  ver)'  sensitive  ami  jminlul,  and  resists  the  usual  ine«- 
urefl  for  reduction,  blood  Hhoiild  he  taken  by  loecbes  ajiplied  ovur  the  cfmr»« 
of  the  eord.  followed  by  the  a]>plicution  of  an  iee-ba^  and  the  intemnt  exhi- 
bition of  opium  with  the  extract  of  bolludonna.  One-third  of  a  jfniin  of  th« 
former  witu  ono-ei^hlh  of  a  j^niin  of  the  latter  may  be  ^iveu  everj*  two 
houi-H,  lenj^thening  the  intervals  of  admiiiiatration  in*  sotm  as  ihe  narcotic 
effect  of  the  prescription  is  produced.  Durinfj  this  treatment  the  occ-asional 
UBO  of  onemala  will  prove  serviceable.  If  under  t  hese agencies  the  sensibiUlv, 
pain,  and  tension  of  the  hernia  abate,  the  taxis  should  he  again  cautiounir 
atteninted,  or,  what  answers  equally  well,  an  elastic  purse  may  be  Hlip|>cd 
over  tne  tumor,  the  gentle  hut  sttMidy  comprifssion  of  which  tends  lo  dislodge 
the  obstructing  cause.  When  the  obstacle  to  ivduction  apf^ears  to  bo  a  lar^ 
accumulation  of  ga^^  a  tine  aspinitint;  or  h^'p^Mlermic  needle  may  be  thrual 
into  the  tumor  and  the  air  drawn  awnv.  After  exhausdnji^  the  rosourcen 
already  detailed,  and  when  the  case  culminates  in  strangulation,  the  knife 
becomes  the  last  and  only  measure  for  relief. 

Permanently  irredurihle  hernia. — By  such  a  hernia  is  meant  on©  which  can- 
not be  restored  into  the  cavity  of  the  al>domcn.  The  caul's  which  pn»dac« 
Buch  a  result  are  numerous.  Some  of  these  affect  the  sac.  others  its  coutent^^ 
and  olhei'H  again  the  openings  thn^ugh  which  the  hernia  passes. 

The  changes  which  take  place  in  t}ie  sac  and  render  a  herrtia  irredueihU 
are  the  following.  1.  The  neck  of  the  sac.  when  it  is  surrounded  by  the  in- 
ternal ring,  has  a  plicated  or  puckered  appearance.  As  long  as  these  plaita 
do  not  adhere  to  one  another,  the  neck  is  susceptible  of  expansion  by 
the  unfolding  of  these  duplicaturcs.  If,  however,  they  become  united  by 
inflammatory  changes,  the  oritice  remains  rigidly  contracted  and  unyielding, 
and  ott'ei's  a  permanent  resistance  t»)  restoration.  2.  The  sac  84»mctimes  un- 
dergoes material  alterations  in  form.  It  may  l>ecomc  constricted  at  certain 
portions  of  its  body,  forming  compartments  with  very  narn>w  communi- 
cations, in  which  its  contents  are  pvrmariently  detained.  The  prt>truded 
structure  in  such  rases  is  generally  omentum.  3.  The  sac  may  become  ho 
enormously  enlarged,  and  accommotlatu  so  considenible  a  portion  of  the 
intestine  and  omentum,  that  the  consequent  elongation  of  the  mesentery  and 
the  contnu^tion  of  the  abdominal  cavity  will  serve  to  defeat  all  attempts  to 
restore  the  displaced  viscera.  4.  The  contents  of  the  sac  nmy  Iwcome  ad* 
tierenl  to  each  other  or  to  the  sac  itself,  in  consequence  of  intewurrent 
inflamtnution  attended  with  the  timnsudation  of  plastic  lymph,  rendering 
their  return  into  the  abdomen  impossible.  3.  The  transversttlis  fascia  or  it« 
inilinitibulifoi'm  process  may  become  extensively  thickened  by  inllammatoir 
deposits,  and  so  adheront  to  the  surrounding  parts  as  to  form  an  insuperable 
obstacle  to  the  return  of  the  hernia. 

Irreducible  ruptures,  when  neglected,  are  prone  lo  increase  in  hixo.  and  when 
they  become  very  voliiniinons  the  contents  undergo  nuiterial  changes.  In 
8omu  instances  these  chanties  so  completely  obliterate  the  thin,  supple,  smooth, 
and  moist  condition  of  the  ttmenlum.  converting  it  by  interstitial  de^KHitfl 
into  a  thick,  sf  itf.  irregular,  and  dry  mn^s.  that  ivttnction  is  run  mily  prevontt^d 
but  the  membrane  is  even  ivndered  until  for  a  ivniilence  either  in  the  s<'rolum 
or  in  the  abdomen,  and  it  has  been  known  to  cause  an  intlammation  of  the  sac 
whicli  ban  stealthily  crept  npward**  an<l  finally  eaused  a  jretieral  |»eritonitis. 

!rre*lucible  hernia*,  especially  when  lar^e,  lend  lo  develop  symptoms  of 
indigestion,  in  eouse(piriice  of  the  bindi'miiee  otfeivd  lo  the  circiilntion.  lo  iha 
periHtalsis.  and  to  the  intestinal  secretions.  The  consequenee  is,  that  patientA 
Buffering  from  such  ruptures  are  olYeti  harassed  by  llaiulent  pains,  rnirt*- 
tiouH.  and  constipation.  Many  complain  of  a  c<msiant  drat;gm>^  Hcnsniiuii 
along  the  courm*  of  the  conl,  attendtKl  with  uneasiness  and  weakniMs  in  tb« 
lumbar  region.  These  sympttmis  ariMe  ft>jm  the  siretching  of  the  cord  and 
from  the  irritation  refleeteil  along  the  ilio-luiubar  tierve. 

Trcatmrnt. — The  chief  indicationN  in  the  management  of  an  irreducible 
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b«rniii  ftro  to  prevent  stmngiilniion,  to  protect  tho  parts  a^intit  injury,  and  to 
prcvcMil  a  further  intTeuHO  in  the  size  t>f  the  tumor.  Tlie  iiutienl  should  be 
fXCiHHiingly  fait'tul  in  rt'^ard  to  diet,  avoiding  eH|H!<'ialIy  un  flatulent  ailicles 
of*  food,  auch  a»  onions.  heauH.  hoiled  cahhago,  hwooI  piiiaioes,  or  vl.w\  arlielo 
whifli  is*  likely  to  cause  an  accumulation  of  wind  in  I  he  iiileytineti.  The  bowels 
mn»L  altto  be  regulated  by  the  use  of  oatmeal  porridge,  oorn-nical,  whealon 
jfritH,  stewed  frui(.  etc.;  :ind  nhould  thene  mil  pruve  sulticient  to  secure  a 
daily  evacuation,  a  little  rhubarbn»ot  or  a  few  weuna-leaves  taken  at  l»edliino 
will  have  tho  desired  ett'ect.  To  pi-e^^ent  the  incivase  of  the  rupture,  iind  to 
uhielU  it  from  injury,  the  use  of  a  truss  or  a  suspensory  ba^  is  ull-important. 
When  the  hernia  has  not  passed  out  of  the  inguinal  canal,  or  when  it  belongs 
to  the  femoral  or  umbilical  varieties,  the  pad  of  the  truss  should  be  made 
concave,  a*)  us  accurately  to  receive  int<)  its  de|u*eHsioii  the  runlure  and  at 
the  aame  time  to  make  a  slight  degree  of  pressure  up(>n  its  .surtace,  in  order 
t<j  prevent  a  further  protrusion.  Should  this  cavity  in  the  pad  prove  too 
large,  it  can  ho  tilled  up  somewhat  with  a  biyer  of  cofton.  When  tne  hernia 
has  reachcil  the  scrotum,  the  proper  a])paratUH  will  be  a  suspensory  bandage, 
which  ph»>uld  be  dniwn  up  tinnly  to  impart  the  pro|»er  degree  of  su])port. 
Attempts  are  sometimes  made  to  convert  an  irreducible  into  n  reducible 
hernia.  Where  there  is  reason  to  believe  that  the  ohslucle  to  reduction  is  of 
recent  origin,  as  tho  formation  of  an  inflammatorv  adlnsion,  cither  ft'om  vio- 
lence or  from  neglect  to  wear  a  truss,  it  will  be  pmjjer  tu  n»ake  an  effort  at 
restoration.  With  this  eiul  in  view,  the  patient  must  be  c(mflned  to  bed, 
with  the  shoulders  elevated  and  the  limbs  drawn  tip.  Pressure  over  tho 
tumor,  to  an  extent  not  incompatihle  with  the  comfort  of  the  person,  should 
be  made  by  a  bag  containing  shot, — a  kind  of  com|)rcHs  which  adjusts  itself 
neatly  to  the  form  of  the  surface  upon  which  it  is  placed.  The  diet  should 
be  roAlricted,  ahw»rbenls.  like  the  iodide  of  j)olash  and  the  bichloride  of  rner- 
curv.  administered,  and  once  in  six  or  eight  days  an  active  purge  given, 
botL  with  a  view  to  aid  in  the  absorption  oi"  the  iiK-arcernting  bauds  of  lynijih 
which  detain  the  contents  of  the  sac  in  their  unnatunil  location  and  to  detach 
aeul  sepanile  the  same  by  exciting  active  peristaltic  inovemenls  in  the  pro- 
irudcii  bowel.  If  such  a  coui-se  be  maiulained  tor  three  ur  four  weeks,  the 
aurgcon  will  oocasionally  have  the  satisfacti<»n  of  tinding  the  hernia  restored 
to  ihe  alxlomen.  Except,  however,  where  the  irreducibdity  depends  upon  a 
cause  like  the  one  above  mentioned,  tho  prolmbilities  of  restoration,  in  tho 
form  of  hernia  under  consideration,  are  so  slight  thai  it  will  be  uselet»s  to 
subject  the  patient  to  any  such  courao  of  treatment. 


Straognlated  Hernia. 

Strangulated  hernia  is  that  condition  in  which  the  contents  of  the  eac  arc 
so  contJtricted  or  girt  about  that  there  follow  pain,  obstruction,  vomiting, 
irreducibility,  and  absence  of  expansive  impulse.  Some  idea  of  the  relative 
frequency  of  strangulation  in  the  different  varieties  of  hernia  nuiy  be  formed 
from  a  collection  made  by  Hancock*  of  529  cases,  of  which  inimbor  250  were 
femoral.  25u  inguinal,  10  unibilical,  8  congenital,  and  5  ventral. 

Slningulation  is  in  most  instances  a  .su<lden  event.  A  pei'son  in  a  moment 
of  forget  fulncs?*.  or  il  may  be  of  carelessness,  leaves  off  his  or  her  truss.  Ad 
attack  of  coughing,  straining  at  stool,  or  a  long  walk  forces  an  additional  coil 
of  intestine  or  fold  of  omentum  into  the  sac  and  causes  at  4»nce  the  character- 
istic symptoms  of  serious  constriction.  The  same  result  may  arise  froni  u 
disturltcd  peristalsis,  from  distention  of  the  intestine  by  g:is.  or  from  its  im- 
iiaction  by  faM'al  and  other  accumulations,  in  a  cas.e  of  strangulated  hernia 
in  the  i>er90n  of  a  negro  operated  on  by  Dr.  Mastin,  of  Mobile,  the  intestine 
was  filled  with  a  lar^^e  number  of  the  small  bones  of  a  pig'($  feet  which  had 
been  swallowed  along  with  the  flesh.  There  may  be  also  such  an  entjingle- 
ment  of,  or  intlummutorj'  change  in,  the  contents  of  the  sac  as  to  cause  stran- 

*  liaocuok  an  Slnupilatcil  U«nu&. 
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giilation.  From  what«ver<!niirto  thp  latter  may  anB(^  thodanfijcr  w  moment) 
rily  incTtMiseci  by  the  imjjeirmii'nt  offered  to  the  circulaiion  in  tho  walls  ol'th 
intostjiio  or  in  the  oinoiiHiiii.  iii  tonHot|Uonc«  of  which  tUoy  bucomo  bwoIIi'i 
congenled.  aiul  oC  a  dark  or  [mrple  huo. 

Ill  thJH  state,  ihe  contents  of  tbo  (*hc  are  oxpoevd  to  doath  in  one  of 
wavH.— t'ilUor  from  bcin^  onlirvly  dL'[)riYcd  of  bkMj<J  or  iVom  an   iiiflaninii 
lion  which  will  tcrnnnaUi  in  uiortitieatiou.     In  tho  tii-st  condition  the  loi: 
of  vitality'  may  follow  in  a  fvw  honr8.  and  anHwers  to  what  is  tcrme^l  jwut 
Btrangulalion ;  in  tho  ntcond  Ihc  proifivss  of  tho  <iiscase  is  slower,  iind  m; 
extend  over  many  day?*,  coiicitituting  chnjnic  strangulation.     A  recent  hcm^ 
iH  ieK8  liable  to  thiH  accident   titan  an  old  rupture.     In  thu  former,  howov 
when  Btricturo  doen  tnko  j»iacc,  the  dan^jer  to  tho  intestine  is  very  groat. 

Large  hei'nia*  are  Iohh  liable  to  iK^come  Ktr.ui;^ulated  than  8mall  onei^  ai    ~ 
when  thin  condition  does  occur  the  H3'mptoniH  are  not  »o  ur^^^nt  as  in  t^ft 
latter.     The  effect  of  a  ntricture  \\\^m  two  or  three  lo<jp8  of  intestine  ii*  le^  : 
obstructive  Lo  the  circulation  than  when  it  includes  only  a  single  eoil  of  t  % 
bowel.     Iti  tho  tirs^t  cane  the  tiurfuce  embraced  is  invgnlar.  allowiuL' 
chanuel.s  lo  remain  ojieu  fur  the  passaijje  of  blood,  whereas  the  iHjverHo  i 
in  tho  Hecond.     Tim  midiliun  of  the  omentum  to  tho  contents  of  the  ^ac  w  iy. 
for  the  same  reason,  dittiini^h  thu  risk  of  rapid  mortiticalion.     Mr.  Bry»n  j 
has  hhtiwn.  in  a  paper  ba^ed  on  the  Ktatintich  of  tiuy's  Hospital,  that  th^ 
average  duration  of  inguiital  hrrnia  before  becoming  strangulared  is  twenrt^ 
year>*,  ami  that  whun  a  recent  rupture  of  this  variety  becomes  strictunwi  ii  isr^ 
usually  of  the  congenital  kind.     The  same  pa|>er  makes  the  average  duratiua 
before  strangulatioii,  in  femoral  hernia,  eleven  years,  and  in  umbilical  ntpti 
constriction  is  much  less  frequent  than  in  either  of  the  other  forms. 

Seat  of  stricture. — The  seal  of  stricture  may  exist  at  the  rings,  and  at  the 
neck  of  tho  sac,  or  the  constriction  may  be  caused  by  adhesions  or  entjingle- 
ments  between  the  contentH  of  the  latter.  When  situated  at  one  of  the  lings, 
tho  strangidation  is  not  caused  by  the  contraction  of  the  ring  upon  tbo  neck 
of  the  sac, — stnee,  consisting  of  lascial  or  tendinous  material,  it  does  uol 
ptwscHs  the  projierty  of  contraciiliiy. — but  by  thw  great 
dispi-ojiortion  between  the  bulk  of  the  rupture  and  the 
o|Kiniiig  llirough  which  it  passes;  in  other  words,  thM 
ring  does  not  contract  upon  the  hernia,  but  the  herniti 
presses  against  the  ring.  In  the  inguinal  variety  the  in- 
ternal ring  and  the  ncck  of  the  sac  usually  furtn  together 
thy  seal  of  eonslnetion.  The  neck  of  the  sac,  being  pli- 
cated or  thrown  into  duplicatures  by  pansing  thrtjugb 
the  rin;^  (  Fig.  448),  cannot  become  unl^>lded  unless  the 
latter  will  yield;  or  it  may  happen  that  the  contiguou« 
surfaces  of  the  plications  of  the  sac  have  become  ailhereni  through  intlanv 
nuilory  lymph,  and,  in  this  way  being  rendered  incapable  of  expansion,  oAuse 
Btrieture  of  the  hernial  contents. 

In  femoral  hernin.  the  rupture  is  subjected  to  ibe  resistance  of  the  strong 
metnitranous  aponeuroses,  Iley's  and  (jiinl>eruat's  ligaments,  in  addition  to 
that  of  the  neck  of  the  sac. 

Effects  of  iitniutjtdntion  on  the  contents  of  the  sac. — Those  effects  differ  accord- 
ing to  the  tightness  of  the  strictuiv.  A  few  h«>urs.  in  some  instances,  may 
autficc  to  de^tiviy  the  vitality  of  the  extruded  parts,  while  in  others  the 
stnin;;ii|]ttion  may  continue  for  tive  or  six  days  without  ho)H*lesslv  impairing 
the  integrity  <»f  the  iutprisoned  slruclures.  Whether  the  case  lie  acute  or 
chn»nic  in  its  nature,  the  first  effect  is  lu  obslrut^t  the  circulation,  cauHinc 
comjftition  in  the  conlents  of  the  sac.  in  cotie!te(|nence  of  which  the  intestine 
becomes  of  a  claret  color,  gradually  dee|M»ning  into  a  livid  or  a  purple  hue. 
The  effect  of  this  congestion  is  to  pnxluce  ])oinl>i  t>f  ecchymoMs  and  al*o 
BOi>ms  transsudation  into  the  structure  of  the  bowel.  The  omentum,  when 
il  forms  a  constituent  of  the  strictured  hernia,  will  exhibit  the  same  conrJi- 
tlon  of  engorgement,  though  not  to  the  same  degree.     Ita  veimt  will  be  di»- 
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liled.  but.  its  color  will  not  be  bo  dark  a»  thut  of  the  latesttno  uuder  similar 

ircumatarK'cs. 

Xot  oiilv  Uoi^fl  the  irnnHiidation  of  sorum  inlerp<«netrate  the  coats  of  the 
it«stiue,  but  a  eoiisideniblo  amount  is  poured  out  into  the  sae.  Should  tho 
^angulation  not  be  relievod,  the  parts  pusw  into  a  4t»te  of  inteoHo  iutlum- 
ition,  lymph  ih  effused  intu  the  strueture  <»f  the  bowel,  destroying  its  plia- 
iliiy  and  softness,  and  in  jwnno  degree  also  its  sm(X)th,  nioist.  and  glistening 

j^pearanec.  and  rendering  itj<  surtiioe  rough.  Sometimes  tho  hernial  con- 
snts  will  he  found  adherent  to  one  another,  and  to  (ho  inside  of  the  Bae. 
the  progress  of  the  inftammation  continue  unehecked,  mortification  sets 
Bometinieii  including  the  entire  lonp  of  intentine.  at  other  tinier  afleet- 
ig  o(dy  Hpi»tH  at  dilVert-'nl  jiarts  of  its  surtuce.  This  change  is  indicHte*!  by 
le  uppeaniiice  of  anh-coliMcd  ;irul  also  black  sloughs  which  give  way  ix*adily 
ider  moderate  pressiiiv.  by  the  pretjcnce  of  bloody  serum  in  the  sac,  and 
i'ten  by  an  otTensive  <jd<ir,  thu  ivisult  of  commencing  decomposition.  Tho 
nentum,  when  it  participates  in  the  constnctimi.  may  perish  in  part  or  in 
lass,  preliminary  to  which  it  often  chaug**s  fnm»  a  red  to  a  green  hue,  and 
laily  to  a  deej>-black  color.  The  surgeon  shnuld  not  loo  hastily  conclude 
an  inteeline  is  hopeleshly  disurganii5ed  because  its  surface  is  eechymosed, 
dor  yary  dark,  and  ilie  avu-  tilled  with  a  bUMjd-stained  serum.  All  these 
tanges  may  take  jtlace  and  still  tlit'  bowid  may  recover  if  relieved  of  the  eou- 
-ricljon.  During  the  piifccssot'  inflnmnmtion  and  mortification  the  parts  of 
le  neck  of  the  **ac  become  closely  adherent  to  the  surrounding  tissues,  thus 
rnning  a  barrier  againnt  faecal  and  other  extravasation  into  the  peritoneal 
iviiy  during  the  separation  of  the  extruded  parts.  It  is*  runmrkable  bow 
»ng  the  proeesj*  of  destruction  may  continue  without  the  inflammation  ox- 
rnding  to  the  serous  lining  of  the  abdonu-n.  Many  peivtms  pfHsh  without 
IV  peiilonitis  whatever,  though  generally  a  low  form  of  the  disease  is  de- 
iloped.  which,  like  that  from  ordinary  causes,  is  followed  by  the  agglutiua- 
ion  of  the  coils  of  intestine  lo  one  amriber.  and  the  presence  ofu  dirty  serum 
i<i  masses  of  unluailiiy  lymph  within  the  cavity  of  the  abdomen.  The 
lortirication  (»f  the  cttritcnts  of  the  sac.  and  of  the  sac  itself  is  the  signal  for 

llfbimfnaton"  changes  in   the  snpcnncimibent  8fructures;  the  skin  becomes 

d,  lender,  and  swollen,  ami  at  last  assumes  a  green  color;  the  parts  cmcklo 
■neath  (he  fingei*M  fnjin   the  elimiimlion  of  gases,  become  infiltrated  with  a 

l(H>d\%  fetid  pus,  and  rapidly  jtass  into  ulceration,  in  consequence  of  which 

artificial  anus  is  established. 
Symi*to.ms. — The  signs  of  siningnlalion  may  come  on  gradually,  or  they 
ay  appear  Huddenly  in  a  few  minutes.  The  tumor  becomes  distended,  rtiS<.K 
nt,  tense,  tender.  an<l  painful  to  the  touch  ;  the  hernia,  if  reducible  before, 
unot  now  bo  returned;  pain  is  exiterienced  in  the  abdomen,  generally  re- 
il  to  the  region  of  the  und)ilicus;  a  .sen.se  of  conslrit;tion  around  the  body 
olXen  complained  of;  the  chamcteristic  im|)ulse  in  the  rupture  is  lost,  and 
c  patient  fiv(piently  lies  with  the  lindjs  drawn  up.  in  ordt-r  to  relax  the 
useulnr  parieles  of  the  belly.  When  the  tumor  consists  chieflv  or  oxclu- 
oty  of  imiontum,  the  bulk  of  the  swelling  is  not  materially  changed  by 
e  strangulation,  and  instca<l  td'  the  enlargement  l>eing  tense,  elastic,  and 
Mmntit  it  is  sort  ami  yielding,  and  gives  a  tint  stmnd  on  percussion. 
In  a  short  time  symptoms  of  u  more  general  natiire  arise.  A  con^oious- 
ss  on  ihf  part  of  the  patient  of  what  has  <u'uurrei_l  is  followed  by  mental 
ilalion.  alarm,  and  great  restlessness.  Evactmtion«  may  be  secured  by 
cmata.  hut  they  come  \'vu\i\  that   part  of  the  intestine  below  the  sirict- 

e.  the  latter  forming  an  impassable  barrier  to  the  contents  of  the  bowel 
bove  and  causing  constipation.  The  obstructioti  is  soon  followed  by  nausea 
itid  vomiting.  The  matters  first  thrown  !ip  arc  the  articles  of  food  which 
iare  been  recenilv  taken  into  tho  stomach,  followed  by  ropy  mucus  and 

le.    and   finally  by  the    feculent  contents  of  the  intestine, — the  so-called 
ercoraceous  vondting.     If  tho  case  be  allowed  to  advance  without  inter- 
nee, the  changes  conticqucTit  on  inflammation  of  the  protruded  structures 
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give  rise  to  Bymptom^  of  a  Htill  more  alarming  condition.  The  nbdomen  Iks 
C'orucs  tympanitic  and  lender;  the  pationt  lieB  with  the  whouldora  elovatod 
and  the  limbs  drawn  \\\\;  the  (.*in-uhition  is  quickened,  the  \n\Uc  botn^r  feehle 
and  fivquent;  the  lonK"*-'  hecomen  dry  and  brown,  the  countenanee  pinche*! 
and  AuxiouH  ;  the  eyes  Toflc  their  luHtnt ;  and  when,  at  lasr.  mordHeation  be^in8, 
the  pain  suddenly  leaves  the  tum<jr.  a  cold  s-weat  breakn  out  over  the  sur- 
face of  the  body,  followed  by  hiceou>^h,  an  intennittcnl  pulse,  quiel.  mut- 
tering delirium,  and  extivme  procuration,  the  Hcene  bein*^  soon  dosed  by 
death.  The  event  uHually  takes  place,  unless  pi-ovonied  by  the  fi>rmatioa 
of  an  artitieial  anue,  in  five  or  six  days.  Death,  however,  is  not  always*  the 
result  of  mortification.  Many  persons  die  from  shock,  and  many  inyxu  jH>ri- 
tonitis,  without  the  vitality  of  the  impriaoned  contonte  of  the  aac  being 
seriously  impaii*ed. 

DiAUNosis. — (.Tenerally  tliere  is  little  difficulty  in  recognising  the  exislenc* 
of  a  strangulated  hernia.  The  presence  of  a  tumor  in  one  of  the  usual  her- 
nial regions,  possessing  a  certain  amount  of  tenderness,  without  impulse,  and 
the  obstinate  retching,  vomiting,  and  oon.slipatinn  which  U8Utilly  accompany 
it,  form  a  collection  of  symptoms  which  rarely  lead  ihe  in*actitioner  astray. 
Yet  cases  will  occur  in  which  thcdiiignosis  cannot  be  eMlaltlished  without  the 
most  critical  invesiigatinn.  Thus,  in  concealod  iniJ^uinal  hernia  a  jiortion  of 
the  intestine  may  be  stranguhiiod  at  the  internal  ring,  so  small  as  to  ivnder 
it  impossible  for  the  surgeon  to  discover  its  existence,  either  by  slight  or  by 
touch.  I  have  witnessed  a  number  of  deaths  from  this  form  of  hernia^  whicli 
had  been  treated  as  casen  of  colic.     In  all  instances  of  abdominal  i»ain,  the 

rractitioner  shonld  cxuniinc  the  rings  in  view  of  a  pn)Kable  strantriilaiiou. 
n  most  cases  of  concealed  strangulation  theiv  has  been  a  pre-existing  history 
of  hernia,  for  which  the  fintteiit  has  worn  a  truss.  If  wiih  such  a  history 
there  exist  the  constitutional  signs  of  a  stricturod  rupture,  oven  though  no 
tumor  can  bo  discovered,  this  fact  should  lead  the  surgeon  lo  ex|K«ct  iis  ex- 
istence, and  will  warrant  an  exploratory  operation  to  verify  or  disprove  lh< 
conclusion. 

A  hernia  may  become  either  permanently  or  temporarily  irroduciblo,  an 
give  rise  to  symptoms  simulating  strangulation.  Thus,  an  old  rupture  somc^ 
times  becomes  swollen  from  an  accumulation  of  giis,  and  in  this  stale  it 
followed  by  constipation  and  vomiting.  In  such  a  case,  however,  (he  chap 
acteristic  impulse  is  present,  there  is  no  pain  in  the  swelling  or  in  the  rt*gior 
of  the  umbilicus,  the  vomiting  is  not  stenMiniceous,  and  the  str*Migih  o( 
the  patient  is  little  affected, — symptoms  which  do  not,  as  a  rule,  answe 
to  strangulation.  A  hernia  which  is  irreducible  is  exposed  to  attacks  of  in 
tlarnmation,  in  winch  condiiion  the  re.s<^mblance  to  strangulation  is  verj'  - 
in  totiKequence  of  the  extremely  sensitive  slate  of  the  tumi)r.  and  its  l^ 
inipul.se,  together  with  the  existen<'eof  conRtipati<>n.  flatulence,  and  vomitmii 
I  have  been  fri^piently  called  to  operate  in  such  cases  under  the  8Uppi>silioi 
that  the  bowel  was  strictured.  There  are,  however,  several  notable  ditlereiic 
between  this  condition  and  that  of  strangulation.  The  sensibility  and  paii 
of  the  swelling  in  the  inflamed  hernia  are,  as  a  rule,  much  greater  than  in  th 
Other,  though  the  abdomimil  tenderness  is  less;  the  imfuilse,  tbiMigh  dimir 
ished  in  force,  is  not  entirely  obliterates! ;  the  constipation,  though  obstiniit* 
i*  not  comjtieto  ;  Ihe  vomiting  is  neither  persistent  ni>r  of  the  fmcal  chanu't*" 
nor  is  there  the  same  degive  id'  prostration,  restlessness,  and  anxiety  as  ■ 
strangulated  hernia. 

When  a  [wrstm  having  a  double  hernia  is  attacked  with  BypnptomHof  sim- 
gulalion.  the  surgeon  may  be  greatly  perplexed  to  determine  which  i-^  'i 
subject  of  constriction.    A  case  was  related  to  me  by  a  modioli  friend  in  u  In- 
three  hernia*  existed  in  the  same  |Mir>Min.  two  being  inguinal  and  one  fern 
all  irreducible.     The  woman  was  attacked  with  the  usual  sign*  of  stningti 
tion.     It  was  impossible,  by  any  external  examination  of  the  turnoitt^  to  idi 
lify  the  one  involved.     Uerniotom)'  wa;*  |H;rformed  on  one  without  8U< 
Mid  on  the  aocond  with  a  similar  result,  the  third  proving  to  be  the  (v* 
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nMled.  No  other  resort  ia  lefl  to  the  suixoon  under  such  cii-cumstancee 
than  to  opomtc,  Helectin;;  the  hornia  which  uirnishes,  on  a  oarcfut  L'xaniina- 
tion.  the  htnxigoHt  yvirJeiae  of  boing  the  Huhject  of  strictuiv.  If  the  pnlient 
be  a  female,  and  there  be  ]»i'esent  an  inguinal  anil  a  femoi-al  ruptuiv  ottering 
alike  negative  sia:ns  of  strangulation,  the  femoral  should  be  selected  for  oper- 
ation, an  Ijeing  the  onu  most  likely  to  caune  the  ti*oubIe. 

Treatmkwt. — How  to  manage  a  strangulated  heniia  in  a  subject  of  the 
deepest  interest  to  both  patient  and  practitioner.  It  is  not  exceeding  the 
truth  to  wiy  that  many  lives  aiv  fiaerifieod  annually  by  imprijpor  treatment. 
The  great  indication  Ih  to  overcome  tbo  ntricture,  and,  when  tlu^  priK-edure  is 
not  eonlra-indicated  by  Hlructural  change,  to  rcntoiv  the  hernia)  cuntentH  iuto 
the  abdominal  cavity.  The  two  meariH  for  acconipIiKliing  this  end  are  taris 
and  htmiotonty.  The  longer  a  rupture  remains  ^imngled,  the  gitater  will  be 
the  daugcr  and  the  greater  the  ditUcuUy  in  reduction.  Thi'se  are  cogent 
reasoUH  for  au  immediate  renort  to  nuch  mcawurcH  an  pi-omine  relief.  The 
risk  <d'  niortiHcation  or  oV  inllarnmation  and  itw  couMequenees  in  greater  when 
the  tumor  is  Hmnll  than  when  it  in  large,  for  reasonn  alread}*  stated. 

When  called  to  a  caj*e  of  strangulated  heniia,  it  iet  the  duty  of  the  physician 

to  proceed  dii^ectly  to  its  reduction.    The  patient  Hhould  be  placed  in  a  hori- 

sontal  p^jsition,  an<l  ether  or  chloroform  adminifllered.  «o  as  to  secure  the  moflt 

thorough  muHCular  relaxation  ;  beloro  which  it  aliould  be  undei*8tood  by  the 

individual  that,  in  the  event  of  a  failure  to  ivturn  the  rupture,  the  opei*ation 

shall  pro<'ot>d  at  once,  M'hile  he  is  Btill  under  the  influence  of  the  ana»Hthotio. 

The   iiae  of  ether  or  chloroform  takes  the  place  of  tho  tormidahlc  pivlim- 

/narie»  to  which  persons  were  subjected  under  the  old  syalem  of  reduction, 

namely,  venesection,  tobacco  clysters,  hot  baths,  etc.     Tlie  next  step  is  wuch 

H  <lis|)osition  of  the  biiily  and  of  tho  limbs  as  will  sectire  the  most  thorough 

t-eliixation  of  all  the  tendinous,  muscular,  and  other  structures  concerned. 

This  position  is  vei^'  much  ihe  same  for  all  varieties  of  hernia,  namely,  the 

licud  and  slioulders  elevated,  with  tho  lower  exlremitios  flcxeii  ami  drawn 

Wp  t<»wardR  the  abdomen.     If  the  hernia  be  lem*»ral,  in  addititui  to  flexion, 

t-he  knee  of  the  affected  Bide  should  be  turned  inwarda  towards  its  fellow- 

XTieinbcr 


Tax!8. — This  term  is  derived  from  the  Greek  word  raaaw.  signifying  to  put 
mn  order.     In  the  hands  of  unskilful  men  the  taxis  senses  to  put  things  very 
'snuch  out  of  order,  and  it  shoidil  be  undertaken  only  under  a  dear  apprehen- 
sion of  the  ri'gional  aimtomy  of  the  hernia  ami  tho  r*;f/V>«rt/<^of  the  force  to  bo 
employed.    Some  proceed,  it  would  seem,  un<ler  the  impression  that  tho  work 
l^  to  be  done  by  force  ;  (ithei-s  act  as  though  the  whole  nuinipulution  consisted 
in  pushing.     Now.  it  shfudd  be  clearly  uiMlerstooil  that  neither  the  one  nor  tho 
other  is  pro[K»r;  that  the  parts  nuist  be  bandied  with  great  gentleness,  and 
not  mdely.  otherwise  inflammation  may  be  provoked,  or  even  rupture  of  the 
aa<'  or  of  the  intestine  may  follow.     When  the  force  is  upplierl  by  pn.shing  the 
mass  upwards,  it  will  merely  crowd  the  contents  of  the  sac  against  and 
ari>und  the  seat  i>f  stricture,  or  force  then)  into  some  aide-pouch.     Tho  two 
dominant  thoughts  in  tho  use  of  tho  taxis  arc  to  steady  the  neck  of  the  sac 
and  to  empty  the  intestine  of  its  contents,  for  by  so  doing  the  disproportion  in 
aiKe  between  the  bowel  and  the  rings  is  lessoned,     As  soon,  therefore,  as  tho 
patient  is  rendered  insensible  and  the  parts  are  properly  relaxed,  the  surgoon, 
if  the  hernia  bean  inguinal  one.  places  tho  thund>  on  one  sidean<l  the  tiiigors 
on  the  opposite  side  of  tho  external  ring,  so  as  to  prevent  the  sac  from  bulging 
over  the  pillai^  of  the  latter;  with  the  other  hand  he  gnisps  tho  body  of  tho 
tumor,  and.  first  dniwing  it  downwards  and  outwatxls.  in  the  line  of  tho  canal, 
so  aa  to  straighten  tho  eavity  of  the  bowel,  he  begins  to  compress  tho  hernia 
with  a  mcrtlerule  degree  of  linnness,  graduating  the  tbrce  in  such   manner 
that,  with  the  exception  of  the  fundus,  where*  itshcmtd  be  greatest,  the  pivss- 
ure  shall  bo  evenly  distributed  over  the  tumor.     This  compivssion  must  be 
maintained  continuously  for  eight  or  tea  miuutes,  when  perhaps  a  peculiar 
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usatioD  will  be  felt  and  heard  (gurgling),  caused  by  the  air  poseHag  out  of 
[ho  nipiure.  This  is  tho  tiiire  precursor  of  reduction,  and  in  a  iVw  moiueiiU 
hnnv  Ihu  Huddun  nlip  of  (he  uiilire  contents  back  into  the  aVKiomcri  will  be 
Fnoliced.  When  the  omentum  alone  is  the  occupant  of  ihe  «ic,  tho  rt^sttirntion 
is  crtected  slowly,  one  fold  after  another  of  the  menibntuo  receding  until  all 
IM  replaceil. 

In  applyinir  taxis  to  fomornl  hernia,  KhouM  tbo  tum«>r  hare  turned  upwards 
over  Pon|)art's  li^^ninent,  it  must  tirnt  be  dnigirod  down  into  the  ^roiu.  at^er 
which  tlie  thumi)  and  tinkers  of  one  hand  should  l»e  place<l  on  oppositct  side* 
of  the  saphenous*  opening,  while  with  the  other  the  ruplure  is  compreHrt*<J 
and  nimultaneouHly  ]m8hod  backwardn  and  i<lightly  ujtwarde,  in  order  to 
dii-ect  it  int-o  the  »aphenouft  openinj:»  nnd  through  the  femoral  rin^  into  the 
body.  There  it*  a  limit  l(»  Uie  umj  of  the  taxis.  If  the  reduction  ih  not 
accomplished  in  ten  miuules.  our  eflbrts  should  cease,  and  resi^rt  should  bo 
bad  at  once  to  the  knifo.  A  largo  or  an  old  hernia  wilt  tolerate  a  longer 
manipulation  than  a  small  or  a  recent  one.  In  any  event,  taxis  nhould  not 
be  persisted  in  for  mcnx*  than  ten  minutes.  Not  unfrequently  the  hernia  has 
been  subjected  to  prolonged  nmnipubition  l>efore  the  surgetm  is  calknl.  and, 
if  there  is  reason  to  believe  that  the  taxis  has  been  usetl  properly,  it  will  Iw 
better  to  contine  further  etforts  at  replacement  within  the  limits  of  tive  or  six 
minutes.  When,  from  handling,  the  hernia  has  l>ecome  exceedingly  sensitive 
or  painful,  and  when  then*  is  reason  to  believe  that  mortitication  has  begun  in 
the  contents  of  the  sac,  taxis  is  not  allowable.  Mr.  Hirkett  thinks  that  the 
presence  of  hiccough  contra-indicates  the  employment  of  taxis.  This  is  the 
case  when,  associated  with  the  sudden  subsi'lence  of  pain,  there  are  pn?isent 
a  feeble,  frequent  ]>ulse.  and  cold  swoat«,  with  extreme  piT>Htrationf  as  lbe»e 
are  the  signals  of  commencing  mortitication ;  but  hiccough  is  somotimt'S 
present  when  there  is  no  evidence  whatever  that  the  vilaliiv  of  the  hernial 
contents  is  destroyt^t.  and  under  such  circumstances  manual  attempts  at 
reduction  nhould  not  bo  withheld. 

Surgeons  sometimes  place  the  patient  in  unusual  postures  as  adjuvanta  to 
the  taxis:  such,  for  example,  as  laying  the  person  on  an  inclined  plane,  with 
the  head  and  the  shoulders  low,  and  the  limbs  bent  over  on  the  abdomen ; 
or  Buspending  the  individual  by  the  heels;  or  simply  raising  the  pelvic 
apon  a  pillow,  the  thorax  and  lower  limbs  being  at  the  same  time  Hexed 
upon  the  b(«ly  Another  device  consists  in  grasping  the  relaxed  parietes  of 
the  abdomen  and  pulling  them  as  far  forwani  as  possible.  A  folded  shoot 
has  been  pa.ssod  around  the  lower  part  of  the  body  and  the  viscera  forcibly 
drawn  upwards.  A  sud<len  douche  of  cold  water  upon  the  epigastrium,  whoa 
the  walls  of  the  alxJomen  were  relaxed,  causing  a  forcible  inspiration,  ha» 
succeeded  in  refdaeing  a  hernia  when  other  methods  had  taih^l.  In  one  in* 
stance  1  know  a  rupture  to  be  restored  by  the  patient's  horse  taking  fright  and 
upsetting  his  wagon,  atler  prolonged  taxis  had  been  unsuccessfully  applied. 

Pel-sons  tVorn  long  pnictice  olVen  acquire  a  reruarkable  tact  in  reducing' 
their  own  hernia* ;  ann  in  sufh  cases  the  surg4'on  should  never  dihcourag* 
them  from  making  the  attempt  I  recall  an  instance  *>f  a  large  ruptara» 
in  which  the  patient.  atYer  a  fruitless  manipulation,  replaced  the  bowol  hy 
pressing  the  tum<>r  between  his  thighs.  Spontaneous  recession  of  a  protru- 
sion. alU»r  repealed  taxis,  has  often  tK-curred.  In  two  canes  within  my  owuj 
knowledge  in  which  the  patients  were  given  over  to  tho  knife,  the  n^uaf 
means  of  reduction  having  been  exhausted,  the  hernia  disappeared  wb 
Buri^oons  were  preparing  for  the  o|)eration.  In  ruptures  where  the 
has  been  greatly  distended  with  gas,  restonilion  ban  been  accomplished  hj 
puueturing  the  intestine  with  a  very  tine  trocar  and  canula  or  with  an  as 
rator,  thus  liberating  the  imprisoned  air.  I  have  used  for  a  similar  obJ4 
the  needle  of  the  hypodennic  syringe. 

Inguinal  hernia  is  much  more  frequently  restored  by  taxis  than  is  fennn 
and  it  should  not  be  forgotten  that,  as  a  rule,  the  last  form  of  hernia  is  miij 
leea  tolerant  of  manipulatiou  than  the  first. 
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T}ic  reduction  of  a  hemia  does  not  always  remove  the  slranf^nlation ;  and 
■when  this  is  the  caHw  iLure  in  ^rt>u»d  for  tho  graveat  approlu'iiHion.  Tlio 
cirfuriistrtiioet*  which  may  coiitiime  the  symptoms  are  the  I'ollowini;:  the 
horiiiul  contents  inntead  of  rec-i'din^  "^''^^'y  *^i^*i  independently  oi*  the  nae  may 
be  returned  ulon^  with  the  hitter;  iliis  is  termed  reduction  en  masse  or  en  hfoc  ; 
or  the  Htran^uhition  may  he  dne  to  bandit,  or  to  entanglement  existing  Ikj- 
tween  the  omentum  and  tlie  bawel.  in  any  nf  which  caHen  the  reHtoration 
does  not  remove  the  cause  of  Htrirture.  Again,  the  constriction  to  which 
the  boweJs  have  boon  subjected  by  the  strictuiv  may  be  so  ^reat  that  the 
periBtabit)  of  the  tube  rentains  paralyzed  ;  und,  lantly.  the  iiipture  may,  iu  con- 
Njquenco  of  the  sue  giving  way.  be  thnist  into  some  rtide-|tucket.  or  between 
the  })oritoneum  and  it8  underlying  connective  tinsue,  an  j^hown  i»y  Mr.  Birkelt, 
s(t  an  to  be  out  of  sight  and  leave  the  impression  that  it  has  been  properly 
rvduced. 

Other  casert  are  met  with,  gcnendly  in  connectifni  with  congenital  hernia, 
in  which  diverticula  are  formed  IVom  the  inguinal  nac,  extending  downwards 
and  backwanls  beueath  the  ihac  fascia  into  the  iliac  fossa,  or  inwai*ds  into  the 
Iflfise  tiHsue  in  front  of  the  bladder,  between  the  pubes  and  the  peritoneum,  or 
upwards  between  the  integuments  and  the  extenial  ublirjue  muscle.   Thei^e  are 
examples  of  what  are  termed  inttTittitiaL  intraparietal.av  properitonenl  herriiio. 
The  recognition  of  any  of  the  above  c<tndiiions  which  sene  to  continue 
the  symptoms  of  stranguJHtion  must  necessarily  be  a  ditfieult  tank;  indeed, 
their  existence  will,  in   most   instances,  be  y>uivly  a  matter  ot'  conjecture. 
When  a  hernia  is  reduced  without  sensible  sound  or  gurgling,  and  the  canal 
appears  to  be  unusually  collapsed,  or  when  the  rings  are  very  free  and  open 
Rnd  no  membranous  stnicture  answering  to  the  sac  can  lie  feh  in  the  hernial 
track,  a  retJuciion  in  njass  may  be  snsiwcted.    It  has  l>eon  said  that  this  acci- 
dent occurs  only  in  inguinal  hernia :  yet  I  twice  saw  it  take  place  in  cases 
of  feinonil  hernia.     When  reduction  is  M<iiselessly  etfected  and  the  sac  not- 
withstantling  remains  iu  the  inguinal  passage,  (he  signs  of  constricliuu  still 
Continuing,  the  case  is  possibly  one  of  entero-epiploeele,  in  which  oillier  an 
<idhorent  band  exists  or  some  eutauglunieut  remains  between  the  bowel  and 
the  omentum. 

The  condition  which  has  been  named  peristnllic  paralysis  of  the  inteslitie 
furnishes  no  characterislic  signs.     \['  in  restoring  a  hernia  the  usual  gurgling 

r Bound  has  been  juvsent,  and  the  sac  can  he  detected  lying  in  the  canal, 
Bud  yet  sym])tnms  of  strangulation  persist^  the  existence  of  such  a  state  is 
uot  improbable. 
When  the  hernia  has  been  forced  into  some  rocoss  between  the  layers  of 
the  abdominal  parietcs.  its  existence  will  be  a  matter  of  specnlatinn ;  though 
if  the  tumor  ha-s  lessened  grnLinally  under  ])res8nre,  and  tinally  disappeared 
without  gurgling  t»r  jerk,  and  the  vomiting  and  distress  still  continue,  such 

»a  state  may  bo  suspected. 
The  pi*oper  course  to  be  pursued  in  the  complications  described  ia,  at 
first,  one  of  expeclancy.     Slercoraceous  vomiting,  pain,  and  tympany  may 
continue  for  a  short  time  after  the  reduction  of  a  hernia,  and  yet  after- 

I  wards  gradually  subside  and  the  patient  recover.  This  perpetuation  of  the 
symptoms  of  stncture  may  be  due  In  local  peritonitis  or  U)  the  muscular 
panilysis  of  the  bowel,  which,  art<?r  the  disappeanince  of  the  serous  inflam- 
mation or  the  gradual  ivcovery  of  the  suspended  function  of  peristalsis 
in  the  bowel,  will  pass  away.  NVhen.  however,  the  strangulation  pei*sists 
over  eight  or  ten  hours,  an  exploratory  operation  will  be  pi*oper.  The 
canal  should  be  laid  open,  and  if  it  is  found  vacated  by  the  sac  the  evidence 
of  a  re<luction  in  mass  is  com])lote.  The  sac  may  have  receded  from  the  in- 
guinal canal  and  yet  still  be  engaged  in  the  internal  ring.  In  either  event, 
the  n?appearanoe  of  the  hernia  should  be  solicited  by  causing  the  patient  to 
cough,  and  at  the  same  time  drawing  down  the  sac,  if  it  is  found  at  the  upper 
ring.  If  the  surgeon,  by  thcnjo  measures,  is  suocessfid  in  elVecting  the  i^e- 
dewent  of  the  rupture,  the  sac  should  bo^  opened  and  its  contents  libenited, 
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9A  in  ordinary  cahoa  of  strangulation.     If  after  this  the  aymptoros  contini 
there  is  ivusim  to  suspect  the  existence  of  bands  or  entang-lemont ;  but  tl 
duty  of  the  practitioner,  so  tar  aw  o|H'nilion  is  concorniMl,  treasea  when  the 
interior  of  the  sac  in  explored.    If  the  ex])iunati<>n  irt  not  found  tht?re,  furih( 
eeurch.  by  o|>enin^  the  cavity  of  the  abdomen,   is  a  justifiable  pr^K-edur 
If  the  sac  is  found  rvipinred.  an  accident  which  renders  probable   the  03 
istonee  of  an  intra-jmrietal  displacement  of  the   hernia,  forcible  coughir 
should  be  enjoined,  in  llic  hope  that  by  such  etiort  the  ]»Hlient  may  sucec 
in  dislodginjT  the  viseus  from  its  unnutui-ai  position  and  enable  the  si 
to  retieve  the  eonslriclion  and  restore  the  rupture. 

Rupture  of  the  intestifw  Is  an  arci(U*nl  which  may  follow  the  too  forcil 
manipulation  of  a  hernia.  tspt'iiuUy  when  the  coats  of  the  bowel  have  h 
come  soUent'd  through  infhininiatory  or  other  changes.  The  occurreni 
would  be  indicated  by  thu  sudden  collapse  of  tlie  distended  tumor  and  tl 
rapid  development  of  pain  and  of  tympany,  phenomena  which  follow  froci 
extravasatinu  into  the  peritoneum.     Such  eases  demand  prrimpi  laparotomy 

Alter  reduction  has  been  successfully  eflfected  in  cases  of  strangulate 
hernia,  the  vomiting,  pain,  abdominal  distention,  anxiety,  and  exbaustii 
Boon  disap|>oar,  provided  the  contents,  when  replaced,  are  not  hopeh 
damaged  or  peritonitis  does  not  supervene.  The  patient,  however,  should  i 
contincil  to  lu^d  for  three  or  four  days,  the  diet  being  restricted,  and  ou  tl 
second  day  the  bowels  may  be  opened  either  by  an  enema  or  by  a  geol 
aperient.  Before  hu  leaves  ihe  recundient  position,  a  truss abouid  kKJ  ac^usK 
to  prevent  a  recuri-eiice  of  the  protrusion. 


/. 
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Hkrniotosiv. — The  operation  of  herniotomy  consists  in  dividing  the  supor^ 
incumbent  coverings  of  the  ruptuiv.  relieving  the  stricture,  and  restoring  (I 
contents  of  the  sac  into  the  abdomen^  unless  the  latter  proceediug  is  cunti 
indicated  by  conditions  hereafter  to  be  dt^cribed. 

The  time  to  operate  is  immediately  after  the  taxis  has  failed  and  before  ll 
patient  comes  from  under  the  intluence  of  the  ana'sthotic.     The  most  coi 
vcnient  ]K>silion  for  the  surgeon  is  to  place  the  patient  either  acr<»sA  the 
the  hi])s  resting  upon   its  edge,  and   the  feet  suppirted  upon  a  low  st' 
or,  what  answers  equally  well,  to  bring  the  patient  to  the  side  of  the 

The    hair    over   the    put 
FiQ-  '*■*'•  and  scrotum  on  the  side 

the  hernia  should  be  clea 
'^^^r  V^fcS;^  shaven,  and  if  there  is 

fttm  to  believe  that  any  c 
siderable    aecunudation 
urine  exists  in  the  bladder, 
must  be  drawn  oft'  with  i 
^^     catheter.    The  parts  mu^l 
thoroughly  scrubbed  withi 
cohol    or   ether,  and     th 
washed  with  the  bichloride 
of  mercury  solution,  and 
iield  of  operation  well  | 
teeted  by  towels  wet  in 
same.    A  single  assistanU  io 
charge  of  the  anesthetic,  | 
fill  the  aid  required ;  though  a  second  one,  who  sliall  atterul  to  the  spon^ii 
and,  if  necessary,  to  the  ligatures,  will  facilitate  somewhat   the  rapidity 
the  operation.     The^  prebminarie«  havinjj  b(H«n  armngod.  a  linear  incisii 
should  be  made  over  the  tim»or.  extendinir  iVom  its  upprr  to  almtjst  its  loi 
extremity.    This  incision  may  Iw  linear  and  direct,  which  I  prLder(Fig 
or  it   may   be  made  by  raising  a  fold  of  the  integument,  transtixinjr  il 
same   with  a  sharp-pointed  bistiiurj*.  and  cutting   from  within   outwni 
(Fig.  445).    The  layers  are  to  be  liftod  on  a  grooved  director  and  divided  unl 
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Dir«rt  llnvar  IqcWob  over  lb«  hernial  tumbr. 
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nnt  IncWoD.  bj  trmiiiflxlnf  %  foM  of  Inletnimeni  uT«r  tb* 
bernfAl  tutuor. 


the  nnc  irt  rcachud.     It  nhoulti  not  bo  forgotten  that  the  covering  of  the 

hernin  itPc  .-fomi'limfs  oxti-einely  thin,  ami  nhould   the  Hixt  incision  be  made 

with  u  hviivy  iiiind  thy  knile  may  pans  thnxigh  into  the  bowel.     1  once  saw 

thJH  ucridoht  i>C(.Mir  in  tlio  handHofa  surgeon  ;  and  the  im]troHi»ion  which  was 

niacl«!  u|)oii  my  mind  has  novo r  pftaf*cd  away.     It  i»  proper  to  ol)8Gn'e  hei'e 

that  it  is  not  necessary  to  neparate  layer  alter  layer,  in  the  order  pursucil  by 

iho  AnatomiHt  in  a  clasK-nmm  domonAtratiou,  but  simply  to  divide  cautiously 

&1J    x\\v  structures  overlyint^  the  sac.     Any  veflKeis  which  bleed  freely  Hhould 

led.  in  order  that  nothing  ma}^  interfere  with  the  succeeding  steps  of  the 

x-ation.     Consitierable  em- 

mu»nt  is  often  experi-  tio.  W6. 

in  recognizing  the  sac. 

visually  appears  as  a  round 

11,11  oblong  tense  bag,  hav- 

a  bluisb  color,  and  wiih 

1*0  line,  Htraggling  vos.sels 

■ttcrcd     over    its    suHace. 

^c_>ugb  gonemlly a  thin  meni- 

'**fciiL'.  it  is  occasionally  tliick 

.^■^^^l.  almost  of  a  leuthery  cod- 

"*^ti'm:e  and  led.    To  remove 

'1    doubts,  it  nmy  be  grasped 

•^■ween  the  thumb  and  fin- 

''^^Tt,  and  if  its  opposite  sur- 

!«(*  can   bo  rnbned   or  slid 

T^^n  each  otiior  its  identity 

^  *  II  be  eslablishod  ;  or  if  there 

-  *^<r»ain  still  some  obscurity  or 

*    *'*certainty,  let  a  puncture  with  a  fine  needle  be  made  into  the  part,  when,  if 

^^*"    be  the  sac.  tlie  escaiH>  of  a  few  drops  of  serum  will  declare  its  true  nature. 

^B^  *     Opt'nniy  the  sui*. — The  sac  having  been  L*x]toseiK  the  inn^t   important  ques- 

^■^•«in  in  connection  with  the  entii*e  subject  of  hernia  arises. — Shiill  il  be  opened 

^B^V  not?     If  the  reduction  can  be  etlcctcd  wlthonl  openin*;  the  sac.  a  great 

^■^Vi-^rk  has  been  achieved  ;  indeed,  the  opcratittn.  in  that  event,  is  very  simple 

^■^Vid  tthnost  entirely  free  from  danger.     By  this  method  the  peritoneum  is  not 

^P  '^•ounded.  the  intestine  and  omenlum  esciif>e  being  handled,  and  there  is  no 

^"  ^isk  of  blcMKi  entering  the  cavity  of  tlie  abibinien.     Petit,  in  1718,  over  one 

CfcuiKlred  and  lilty  years  ago.  earnostlv  inculcated   this  plan  of  performing 

laerniotomy.     More  ihan  thirty  years  betnre.  Ifavattui  had  inlrouuced  il  to 

the   notice  of  Knglish  surgeons.     There  is  I'eason  to  believe,  ho%vever,  that 

■  V'rauco,  who  first  o|terated  for  strangulated  heiiua  as  early  as  tlie  sixteenth 
century,  was  in  the  habit,  when  possible,  of  not  laying  open  the  sac,  and 
the  s«me  practice  was  inculcated  by  And)roBe  Pare  and  Ledran,  and  in 
more  recent  times  by  Bonnet,  Roser,  Bransby  Cooper,  Diday,  Dunzol,  and 
others.  Mr.  Ashton  Key,  in  1833,  published  an  able  paper  upon  the  sub- 
ject, which  had  the  eft'ect  of  popularizing  the  opei-atiun  of  reduction  without 
division  of  the  sac.  not  oidy  in  Great  Britain  but  also  in  other  countries.  f>f 
125  cases  of  herniotomy  furnished  by  Mr.  G«y*  in  which  the  old  plan  was 
adhered  to,  52  died,  whilst  in  73  cases  in  which  the  sac  was  not  opened  Ihe 
TOortjility  was  13.  Mr.  Luke  operated  on  82  cases.  In  57  the  hernia  was 
ixwiuced  without  opening  the  sac.  and  of  this  number  7  died.  Of  the  25  in 
which  the  sac  was  divided  8  died.f  In  a  summarj'  of  59  cases  of  femoral 
hernia  operated  on  in  Guv's  Hospital  during  a  period  of  eight  years,  in 
which  the  sac  was  divide*!,  the  mortality  was  50  per  cent.,  \vhereas  in  45 
canes  in  which  it  was  not  disturlted  the  death-mte  was  30  per  cent.  Of  35 
inguinal  hcniijv.  in  the  same  instituliou,  requiring  operation,  and  where  the 
sac  was  oj>ened,  60  per  cent,  died ;  and  in  9  instances  in  which  it  was  not  so 


•  Q%j  OD  Fcinnml  Hernia.  I.HIU. 

f  Madiuo-Cbirurgioifcl  TruuMStiun*,  rot.  %.xii. 
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treated.  2,  or  22  per  cent.,  died. — a  ditrereiiceof  40  percent,  in  fiivotaf  fti 
method.*  In  a  collection  hy  Hancookt  of  548  ctiacs  of  hvrnta  ^eqv 
opemtiou.  the  sue  wan  o(wjnc«l  iu  474.  Of  this  numher  3**7  n.'coT«rpii; 
1(»7  died  ;  and  of  the  74  in  which  it  wa**  not  oponcd  52  pniviNl  «i«t»!i 
The  fatality  following  the  ordinnn- operation  i**  also  woli  «hnnntpiif 
casea  collturtLMi  frnm  various  r^<jureejs  by  Turner,  in  which  il  liri 

260  of  wb«Mn  diod.     Thui-e  is  roawon  to  believe  that  in  i>  -mb 

necett^ity  for  ol>Kerving  the  Petit  method  it4  lesH  uri^ent  than  in  themifi 
varieties.     Dr.  Dulrelepont|  reportH  12  cases  of  Binm^ulaied  bt'rMi:.,u.n 
on  without  opening  the  «ac,  with  a  single  death.     In  my  own  - 
Petit  method  han  been  ho  BuecesHiul  that  I  never  think  of  du.;,,., 
exeept  in  canes  where  it8  cnntentM  cannot  he  restored,  or  whvro,  in 
queneeofthe  hn\\f  time  thai  the  heraia  has  been  Rtran»rulaie<l.  tii»rfr 
strong  iva.***>iiH  for  believing  that  the  ])artB  are  not  iu  u  couditinu  tubtrrt 
into  the  abdorticn.     Those  who  oppose  Ihe  practice  do  &o  •)n  thf  irnnir^ 
there  niUHt  aiwayn  be  some  uneertaint}'  in  the  mind  of  the  Purin-MiiwU 
state  of  the  contents  when  the  nac  remainn  unopened.     It  \h  p 
error  may  be  committed  on  this  point ;  but  I  apprehend  that  t(  i 
front  this  cause  tit^y  are  sacrificed  by  unnecessarily  dividing  the  Nti.  U'V^ 
the  intestine  and  omentum.     No  surgeon  is  detcrryd  fn>ui  utteaiptioiiiM 
ductiun  of  a  slrant^ulaled  hernia  by  taxis  at  any  time  short  of  thita|)jK«rt 
of  mortitication.  and  yet  theiv  must  be  a  like  ignorance  in  regard  totb» 
of  the  parts  which  he  returns  into  the  abdomen. 

Ah  soon  as  the  sac  is  exposed,  it  should  be  carefully  divestt*d  uf  alHi 
of  connective  tissue  about  its  neck,  and  the  index  tingcr  carried  ujiiul 
to  discover  the  seat  of  constriction.     (Fig.  446.)     Id  femoral  faenitA  i^ 

Fio.  44tt. 
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9lQ.  447. 
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Floger  sMkluff  for  tiw  atric^ar*. 


Strktor*  •!  w«k  «/! 


found  at  Hey's  ligament,  the  sharp  edge  of  which  strotches  ar?^*^- 
it  may  be  at  the  neck  of  the  latter.     In  inguiiud  hernia  the  ^' 
erally  at  the  neck  of  the  Mac  (Fig.  447).  and  next  in  Avfinency  »i  » n- 
ring,  where  there  will  be  found  bands  of  dense   connective  Iimmio 
resitft  tijo  reduction  by  preventing  the  dilatation  of  this  portion  of  tlie  91 
which  should  he  carefully  cleared  away.     The  next  step  coimi^it^  in  <£ 
the  stricture,  wherever  found.     This  is  a  work  ofton  of  great  delicMT. 


•  Hr^ADt'»  burger}',  p.  318. 
t  Banoook  on  uie  Opcratioi 
I  Laageabeok,  Arobiv  filr  EHaiMhe  CBirargie,  Uerlia,  18A\'lld.  ix.  ^  iTL. 


>cration  for  StniDCUlated  tlernin.  1^50,  p.  53. 


STRANG ULATED  lIBRStA. 


JUV  three  objeotA  to  be  kept  in  view  in  executing  thin  part  of  the  operation  : 
fiml,  to  make  no  farther  division  than  is  just  necessary  to  relieve  Ino  huruia 


Flu.  418, 


Ooofivr^  htralA  MftaBfy. 


iVnm  constriction  and  admit  ol'  tin?  cany  reduction  of  its  contents;  second, 
uoi  to  injure  llie  intu!»tine  or  omontum  ;  and.  third,  to  avoid 
wounding  important  blot>d- vessels.  Tim  ttim|d«tst  plan  is  to  ^^' 
carry  the  index  finger  to  the  seat  of  Hiricture,  with  it?*  palmar 
t^urface  looking  upwaixlK,  \X»  dorsal  '^urfaeo  at  the  same  time 
Perving  to  keeft  the  siu.-  out  of  ihe  way.  liy  a  little  patience  and 
address,  the  nail  may  In?  insiimated  beneath  the  edge  of  the  ei»n- 
Mricting  harwl,  wlien  the  hernia  loMtoury  ol'  Coo|Hir  (Fig.  448)  can 
bo  conducted  flatwiM'  nlnng  tht^  tiiiger  to  the  iHiiiil  of  resistance, 
beneath  whieh  the  hhmi  puint  yf  the  inj-Inirnent  nhould  he  pro.'iftcd, 
and  thi'O,  heing  turned  with  its  edge  againsl  the  striclurfl,  a  little 
pressure  by  the  finger  beneath  will  answer  to  nick  the  imrt.  after 
which,  the  knife  being  withdrawn,  the  finger  can  usually  effect  a 
eufficienl  dihilation  to  allow  of  the  reduction.  If  the  division  is 
not  sufficient,  the  operation  can  be  repeated  until  the  object  is  at- 
tained. A  too  free  use  of  the  knife  is  to  be  de]trccuted.  as  it  tends 
to  weaken  the  parts  and  increane  the  tendency  to  future  hernial 
protrusions.  A  number  of  ingenious  contrivances  have  been  de- 
vised in  order  to  divide  the  stricture  without  exposing  the  intes- 
tine to  injury,  For  this  puq>ose  the  notched  director  of  Dr. 
Levis  (Fig.  449)  answers  a  very  good  end  when  Iley's  ligament 
is  the  scat  of  strangulation. 

When  it  is  found  that,  after  thinning  the  neck  of  the  sac  and 
removing  all  sources  of  exterior  constriction,  it  is  impossible  to 
return  the  hernia,  the  sju-  must  beopene<l.  This  is  best  done  by 
pinching  up.  with  a  pair  of  forceps,  a  little  duplicature  on  its  an- 
terior surface  and  nieking  it  with  the  knife,  the  edge  heing  placed 
horizontally,  after  wbicli  a  director  should  be  intiixtuced,  and  by 
meaii»  of  a  pair  of  scissors  the  oixMiing  can  be  enlarged  npwai-ds 
towards  its  neck.  Some  caution  in  necessant'  in  doing  this,  that 
the  intestine  tie  not  wounded.  The  fluid  contained  in  the  sac  do- 
feuds it*  C4 intents  from  injurj-  by  occtipying  the  space  between  the 
two.  just  as  in  ascitew  tlio  serum  interposed  between  the  intoHtiues 
and  the  abdominal  pnrieles  allows  the  cavity  to  be  tapped  without 
damage  to  the  viscera.  In  some  instances  there  nmy  be  little 
if  any  fluid  in  the  sac.  and  then  increaBcd  care  must  he  ohser\'ed. 
It  is  not  necessary  to  lay  open  the  sac  in  its  whole  extent;  only 
theupi>er  half  will  reijuire  division,  as  the  less  extensive  the  wound 
in  this  structure  the  better,  for  it  is  this  damage  which  inaiigurates 
the  [>erii(>nitis  likely  to  follow.  The  index  finger  should  next  be 
earned  up  ahmg  the  inner  surface  of  the  sjie  until  the  seat  of  eon- 
utriction  is  n*ached  at  its  neck,  when  the  hernia  bistoury  is  slid 
flatwise  along  the  pahnar  asnect  of  the  digit  to  the  .same  point. 
Gttidofl  by  the  nail,  it  must  l)e  pushed  up  between  the  contents 
of  the  sac  and  its  tightly-girdling  neck,  and  then,  with  the  short 
nutting  edge  turned  upwards,  it  should  he  pn^ssed  against  the 
stricture  by  the  tip  of  the  underlying  finger  until  the  resistance 
is  felt  to  give  way.  when  it  should  be  withdrawn  and  the  part  dilated.  In 
incising  a  stnctui*e  situated  at  Hey  s  ligament,  the  sac  or  iti  contents,  when 
opened,  can  be  kept  out  of  the  way  of  injur}'  by  the  fingers  of  one  hand, 
VOL.  I. — 87 


I 


LflTt«'t  nalcbMl 

dli>r!or,  Ob 

which  !>'  41- 

vMp  %\\w  vtrlo- 

tnrulti  bvrtiiA. 


678 


DISEASES  OF  THE  ABDOMES. 


while  the  probe-point  of  the  knife  i»  insiuuated  hcnoath  the  edge  of  the 
oonatricting  fascia  with  the  other.     A  very  ingenious  hernia  birttourr  i 
been  devised  Ky  Dr.  AIM^^  of  thig  city,  which  rundei'H  tho  opcnition  for 
lievin^  tho  stricture  one  of  entire  safety.     It  is  a  probe-pointeti  knifu.  havii 
a  movahlo  shoaili  vvhirli  can  be  slid  ui>  and  down  by  meant*  of  a  nut,  eoi 
coaling  f»r  cxptisint;  a  cutting  edge  at  pleaHure.     ( Rig.  450.)     It  is  intn>duc 
beneath  the  constriction  at*  a  flat  probe,  no  ]>art  of  the  edge  being  vj«ilt| 
and  after  it  in  properly  placed  the  o])erutor  retraetH  the  sheath  by  turui 


Fio.  4&0 


Fh.  1. 


AllU'iL  tlvruU  blfftoury.     F\q.  1,  th«  bUtnury  coniplt'tv  ;  Fig.  2,  a,  lltv  \Av\«  tUbirliMl  frDtn 
Ito  OOTer,  c;  b,  tho  nut  wliirli  nxives  uvir  tin*  thri;a<l  itt  thr  end  nf  tli»  aivrr,  c. 

the  screw  which  is  placed  at  tho  junction  of  the  hlado  and  tlio  handle, 
the  Htriclure,  ami  again  restores  the  cover  to  its  original  punition,  when  the 
knife  can  be  safely  withdrawn.     Whatever  instmrnent  is  enipb»yed  Ui  relei 
the  fitmngnlation,  the  incision  must  bo  executed  so  9A  to  avoid  import 
bloo<l-vcHsels,  direetiouB  for  which  will  be  given  under  the  special  fomiA 
liernia. 

After  ivlieving  the  constriction  and  finding  the  parts  in  a  proper  conditiol 
the  flurgeon  pntceedn  to  restore  them  lo  the  eavity  of  the  alidiinieii.  If  ll 
sac  has  not  been  opened,  this  is  ett'ectcd  l>y  simply  conipivHStng  iis  wul 
between  the  thumb  and  tiugers.  When  the  sac  is  opened,  and  both  intestii 
an<i  omennnn  are  present,  one  should  be  reiurned  before  the  other,  t[ 
intestine  having  pixH-edence.  Tliis  is  best  done  by  fii-st  drawing  down  ai 
straiehteninj^  the  bowel,  compressing  its  sides  together  to  displace  any 
which  may  oe  present,  and  then  pushing  it  by  instulmcnts  through  t 
mouth  of  the  sac  with  the  Hnger  of  one  hand,  while  with  the  other  hu 
another  portion  is  made  to  approach  the  canal.  In  the  same  manner  o 
fold  atler  another  of  the  omentmn  is  ivstored,  and  .'is  the  la>it  piece  < 
a))pcarM  from  tlie  sac  the  finger  should  follow  it  the  ei»Lire  length  of  the  h 
nial  passage  in  onler  to  ascertain  if  the  caiml  is  free.  In  all  these  manipi 
lations  the  greatest  gentleness  should  be  practised  and  every  mnveme 
made  with  a  jlistinet  object  in  view.  The  tingei-s  shoidd  l»e  well  cleansed 
hot  water  oi-  in  a  solution  <>f  bichloi-ide  of  mercury,  that  their  contact  wi 
the  bowel  may  be  renden-tl  as  harmless  as  possible,  The  operator  sho 
also  be  careful,  iik  his  ctlbrts  at  reduction,  that  the  sac  and  it*  contents  a; 
not  pushed  up  together,  constituting  restoration  "in  mass."  Holdi 
sac  down  while  its  contents  are  pressed  upon  often  facilitates  the  p 
the  rupture  into  the  body. 

Reduction  having  bi*en  effeeted,  the  parts  should  be  broiight  together  by"] 
few  stitches  of  silver  wire  or  catgut,  a  drainage-tube  placed  in  the  lov 
angle  of  the  wound  for  a  few  days,  and  the  antiHeptic  drensing  applii 
tho  whole  being  ma<Jc  secure  by  a  spica  bandage  of  the  gmin.     (Fig  45! 
The  limb  of  the  aftected  side  is  most  convenieritlv  placed  by  being  ttlightl 
raised  on  a  pillow  laid  under  the  knee.     An  anoilvne  maybe  next  admi 
istered.  and  the  bowels  kept  <piiet  for  six  or  eight  ^aya,  after  which  a  moi 
inenl  may  Iki  solicited  by  a  dose  of  castor  oil.     The  diet  for  the  lirst  five 
uix  days  should  be  entirely  liquid,  such  as  milk  and  chicken-tea  or 
essence:  if  the  hernial  contents  have  been  seveivly  congested,  it  will 
better  to  sustain  the  patient  for  the  flrst  few  days  by  rectal  alimeuLatiou. 
that  the  damaged  bowel,  having  |>erfeot  quiet,  may  have  time  to  reoov«r 


from  rh<:  cflectB  of  the  injury.  Ah  soon  as  tlio  wound  is  sufficientlj  healed, 
the  patieut  may  rise  from  bod,  the  parte  being  supported  by  the  application 
of  a  truiw. 

Dijffit^uUy  in  reduction  will  occasioually  be  encountered  from  a  variety  of 
I'ondilionH. 

I.  Adhesions. — ^These  arc  always  the  result  of  recent  or  of  old  attacks 
of  innammation.  Thcac  udhc^sions  may  exist  between  the  individual  loops 
of  intejiiiino,  between  the  latter  and  the  omentum  when  present,  or  between 
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fiplcm  of  ib«  gn>fii,  lo  reulo  clrvMiof;  after  op«nirion  fur  licmU. 

either  and  the  inside  of  the  »ac.  The  uniting  lymjth.  when  of  xory  recent 
origin,  is  sott.  and  is  i*oudily  broken  up,  but  when  of  long  Htanding  will  have 
the  strenj^tl)  and  consintt-nte  of  well-formed  bands  of  connective  lirtsue. 
When  tliLt  adhenions  are  found  ehiefly  at  the  mouth  of  thy  sac.  it  irt  uHually  in 
coseM  whtirc  the  vitality  of  the  parts  below  has  been  destroyed.  vSueh  ad- 
heniouA  constitute  a  defensive  work  on  the  part  of  nature  to  prevent  ftfcal 
extmvasation  when  the  slon^hs  separate.  When  the  adhcHions  are  aoll  and 
ea«ily  overcome,  they  should  bo  broken  npam!  tin.-  parts  returned  ;  but  when 
ihey  an'  oI»J,  tirni,  and  extensive,  any  attempt  at  detachment  will  be  dun«ji?r- 
ous.  and  tho -sinr^eon  must  be  satistied  with  relieving  the  strangulation  and 
allowing  tbe  hernia  to  remain  in  the  sac.  The  same  course  muel  be  adopted 
when  the  adhesions  preliminary  to  mortification  exist. 

2.  Volume  of  the  contents, — I  have  seen,  after  division  of  the  stnciuro,  what 
seemed  to  bo  the  entir-e  umall  inlesline.  together  with  a  large  amount  of  omen- 
tum, enter  the  aac,  and  the  bowel  become  »o  distended  with  air  as  i*>  ilofy 
reduction.  In  such  a  ease  the  tube  shtmld  be  punctured  with  a  hjijodermio 
needle,  when  afrer  tlic  collapse  of  its  walls  it  can  be  returned  into  the  abdomen. 

3.  Fitcal  accumidation. — Accumulations  of  hardened  frocal  masses  may  offer 
a  siTJouH  obstacle  t«»  ivduction.  The  difficulty  nmy  be  overcome  by  careful 
manipulation,  the  obstruction  being  pi'cssod  back  into  the  bowel  above. 
Should  this  fail,  the  stricture  should  be  divided  and  stretched  to  an  extent 
which  will  a<lmit  of  the  bowel  with  its  contents — which  may  be  pressed 
into  a  favorable  form — being  passed  into  the  body. 
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4.  Volvulus. — EflForts  at  retluctioii  are  somotimc^  defeated  by  ft  loop  of  the 
inlt'Btirie  buing  twisted  u  nuinbtir  of  tiriu^H  upon  iuelf.  Simply  rt'vursiui;  iho 
turim  amJ  dotiacbirig  any  soil  ndlicsions  which  it>ay  be  presoiil  will  ovoreomo 
thi>*  difliculty. 

Complications  affecting  the  Vitality  ok  the  Intestine. — Tho  inter. 
foroiit'c  with  the  circulation  of  tho  intestine  from  a  tight  stricture  vrill  induG« 
structural  cliantjus  of  a  very  sorioua  nature. 

Cctiifestion. — The  ImjwoI,  when  cxjioHod.  la  frequently  seen  in  a  Btat«  of 
extreme  congestion,  roughened  with  lymph,  and  presenting  a  red,  purple,  or 
even  t-hocolate  hue.  and  the  fluid  of  the  sue  straw-colored  or  bl(H)d-^tained ; 
all  of  which  muy  be  conBistent  with  iis  vitality.  When  ihu  slncture  has 
buen  divided  and  the  ju'ossure  taken  from  the  blood-veaselt  the  deep  shades 
of  color  will  genendly  lighten.  Should  this  not  be  the  case,  the  parts  may  bu 
covered  fur  a  few  minutes  with  a  soft  piece  of  linen  tsaiuraled  with  hot 
water,  with  a  view  to  establish  the  ciivulation.  If  doubt  still  ivmains,  the 
surgeon  may  prick  the  intestine  with  a  tine  needle,  and  if  Itlood  llowss  tho 
tube  retaining  its  eylindiical  form  and  itA  tense,  elastic,  uiid  slip|>ery  feel, 
he  has  the  evidence  of  romuining  life.  In  alt  such  conditions,  the  be«t 
place  tor  the  bowel  is  witliin  the  abdomen,  and  to  this  cavity,  alU*r  washing 
Its  surface  with  a  solution  of  bichloride  of  mercury,  it  should  be  rostonMl  at 
the  earliest  possibk'  Tuomeiit. 

Mortifiealion — ShuuUJ  tho  fluid  of  the  sac  have  a  liark,  muddy  appearance, 
the  intestine  remain  gi'eenish-blaek  or  bhick  in  color  ami  without  its  char- 
acteristic lustre,  or  if  its  coats  have  become  rough,  ecehyimjsed,  and  sot>eniHi, 
and  emit  a  putrescent  odor,  the  part  is  hopelessly  dead  and  entirely  unfitted 
for  reduction.  The  stricture  should  be  divided  in  the  usual  manner  and  the* 
intestine  freely  laid  open,  allowing  a  free  esca|w  of  its  contents,  after  whiob 
the  parts  shotild  bo  resecteil  and  stitched,  the  outer  half  of  each  cylinder  it> 
the  surrounding  parts.  Subsequently  an  opemtion  to  establish  the  conti- 
nuity of  the  canal  can  \m  made. 

In  some  instances  it  will  be  very  difficult  to  decide  the  question  of  vitAlitr- 
For  example,  when  the  bowel  is  of  a  deep  coiige8te<l  chocolate  color,  which 
pei-sists  aJ'tor  division  of  the  stricture,  when  it  does  not  recover  it**  normal 
size  at  the  point  of  constriction,  but  retjiins  the  gn>ove  or  indentation  luade 
by  the  engirdling  force,  and  when  it  criMiks  under  pressure,  it  is  better,  thtit 
stricture  having  been  well  divided,  to  allow  the  intestine  to  remain  outside 
of  tho  abdomen,  simply  covering  the  parts  with  a  light  piece  of  old  lineo 
kept  constantly  moist  with  warm  water  for  four  or  five  hours,  when  ihf 
bowel  should  be  again  examined,  and  if  the  color  has  improved  and  it« 
cylindrical  form  begun  to  return,  it  may  be  n^placed  just  within  tho  mouth 
of  the  sac.  so  that,  in  the  event  of  mortification  setting  in,  a  chance  may  b« 
att'orded  for  such  adhesions  as  shall  serve  to  pi-otecl  tho  cavity  of  the  peri- 
toneum from  fu'cal  extravawition. 

Partial  mortification. — If  only  a  very  circumscribed  portion  of  the  bowel 
has  undergone  death,  and  presents  a  dark  spot  either  open  or  ready  to  drop 
out,  the  part  should  be  gathered  up  with  a  pair  of  forceps  and  surrf»undod 
with  a  tine  threjid,  b«)th  ends  of  which  must  be  cut  off  close  to  the  knot,  and 
the  intestine  rednceil.  The  surgeon  must  decide  by  the  security  with  whicb 
the  encircling  ligature  retains  its  hold  upon  the  ]>uckered  coats  of  tho  bowcL 
as  to  the  extent  of  morlitication  which  will  mlmit  of  this  treatment.  Whem 
the  diameter  of  the  piere  exceeds  three-sixteenths  of  an  inch,  the  ligature  n* 
scarcely  admist*iblo.  When  a  iK>rtion  of  the  bowel  too  large  to  In*  trt^lcd 
by  the  ligaiurt?  has  undergone  mortification,  the  question  naturally  arises,  U 
il  proper  U)  return  the  intestine  in  such  a  state  into  tho  body?  Some  v%«nr 
excellent  authorities  direct  in  the  affirmative,  enforcing  tho  propriety  of  not 
pushing  the  damaged  gut  farther  than  jtist  within  tho  mouth  of  the  sac,  «• 
that  it  may  become  attached  to  the  parietes  of  the  abdomen  before  \ht 
slough  separators.  I  cannot  coincide  with  such  a  view  :  the  practice  ii*  a 
dangerous  one,  and  will  be  likely  to  result  in  the  loss  of  the  patient's  lifd. 
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There  can  be  no  certainty  that  the  bowel  will  remain  at  tho  opening  of  the 
hernial  sue;  confte<iiientIy  there  will  be  ^rt-at  rirtk  ol*  fa^oal  oxtravn?*Ation. 
A  butter  coun*e  irt  to  pass  a  silk  thi*ead  tUrouj^h  the  wuIIm  of  the  intestine 
••liifhily  beyond  tho  line  of  demarcation,  after  which  the  knuckle  ;*hould  be 
ivsitoreii  to  ihu'  abdomen,  with  the  exception  of  the  dirtea»cd  portion,  which 
mu.Ht  be  retainiMl  by  the  Ugatuits  at  the  neck  of  the  Hae.  When  the  dead 
part  LecomcH  detached  and  the  Bides  of  the  I'osultinir  oj>ening  contract  ad- 
lieKion  lo  the  surrounding  tissues,  the  thread  can  bo  removed.  Another 
imnle  of  procedure  is  to  excise  the  dead  portion  and  ckwc  the  opening  with 
ihe  UAual  Lumberl  HUturea.  The  former  phin,  however,  is  altended  with 
least  rittk  to  life. 

A  strangulated  hernia  may  be  neglected,  or  efforts  at  reduction  continued 
fnjin  time  lo  time,  in  the  vain  hope  of  avoiding  the  knife,  until  a  fllough  fonns 
in  the  wallK  of  the  intestine,  in  fimsequence  of  which  the  overlying  not^  part* 
become  inflamed  and  ulcerate,  forming  a  stercoraeeous  absceMH.  Should  the 
.-untents  id'  the  bowel  escape  into  the  tisnues  exterior  to  the  Hac,  tho  sub- 
:*utaneouH  cellular  tissue  is  rapidly  necrosed,  the  s»kin  becomes  green  rind  yel- 
low, and  the  partscivpitate  under  i)re»sure,  from  the  gasen  which  are  libertited 
in  the  pmcesH  of  decomposition.  In  such  c«)nditions  a  free  incision  must  be 
made  thmiigh  all  the  superincumbent  layei-s  of  tissue  into  the  bowel.  An 
eirtiticiul  nnu?^  i:^  likely  to  follow.  In  a  ca.se  of  femoral  hernia  in  which  the 
trnngnlalirxi  had  continued  unrelieved  for  seven  days,  1  found,  from  the 
uppeanince  just  described,  that  the  bowel  had  given  way.  An  operdng  was 
ma<le.  and.  as  the  ficces  were  flowing  freely,  the  stricture  was  not  divided. 
The  woui»d  gnidually  granulated,  and  finally  closed,  the  evacuations  resuming 
itbeir  natural  n>ule  tlin>ugh  the  i-ectum.  This  could  have  occurred  only 
ft)v  the  agglutination  of  the  contiguous  walls  of  the  inlcHtinal  khip.  their 
pubsequent  ulcei-ation  establishing  a  direct  communication  between  the  two. 
fThis  case  is  by  no  means  uuiquo:  a  sutticicnt  number  have  come  under  the 
liObservation  of  surgeons  to  render  a  simihir  termination  quite  possible  under 
Hike  circiimstances. 

,  Complications  afpectino  the  OMENTrji- — The  omentum  is  subject  to 
^Ihe  same  accidents  as  the  intestine.  It  may  be  congested,  in  which  ease 
jtho  linear  arrangement  of  its  vessols  and  its  distended  veins  will  be  apparent. 
]but  their  color  is  never  as  purple  as  that  presented  by  a  strangulated  in- 
ftcstine.  Such  a  condition,  however,  does  not  preclude  its  reduction.  As 
llhe  intestine  may  be  enwrapped  in  the  omentum,  or  even  pass  thivjugh  an 
[o(HMiing  in  its  substance,  a  careful  uunivelling  of  the  two  should  always  be 
Accomplished  bctbre  ivturning  either.  In  old  herniro  the  omentum  is  prone 
rUy  become,  from  intiummatory  and  luitritive  changes,  greatly  hypertrophied. 
[In  such  a  state,  surgeons  are  very  generally  agreed  that  its  reposition  into 
[the  abdomen  would  expose  the  patient  to  the  risk  of  peritonitis,  and  there- 
[ftiro  tho  alternatives  are  presenteii  of  either  allowing  it  to  remain  in  the  sac 
for  of  cutting  it  away.  W  hen  the  hypertro]>h3'  is  slight  and  free  ft'om  intlam- 
lation.  it  mjiy  Iw  left  in  the  sac;  l>ut  when  excessive,  it  is  best  to  remove 
ke  diseastnl  structure  by  surrounding  the  mass  with  a  strong  ligatiu*e  close 
nock,  or,  if  Uhy  bulky  for  a  single  cord,  to  draw  it  a  little  distance  out 
to  expose  tho  part  near  to  the  upper  ring,  and  transfix  it  with  a  needle 
iring  a  ni»uble  ligature,  which  sh<!ulfl  be  tied  firmly'  upon  each  half,  and 
le  moMS  cut  off  lielow.  The  ends  of  the  ligature  are  to  be  brought  out  of 
le  external  wound,  and  ix'tained  sufliciently  tight  to  hold  the  stump  at  the 
leck  of  the  sac  until  tho  portion  below  the  thi-eads  sloughs  off.  when  they 
ill  come  away  with  the  latter.  The  stopper  thus  formed  becomes  useful  in 
||brtif;jnng  the  canal  against  subsequent  protrusions. 

Mr.  Holmes  says  that  of  twenty  cases  of  hernia  at  St.  George's  Hospital 

.jrhich  the  omentum  was  removed,  a  few  died,  but  the  examination  after 

showed  that  the  fatal  result  was  not  attributable  to  the  ligature  of  tho 

lentum.    Of  eleven  cases  in  which  the  omentum  was  allowed  toi*emainin  the 

the  majority  recovered,  notwithstanding  abscess  and  sloughing  occurred 
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in  some  of  them.  It  would  seem,  therefore,  that  though  the  omentum,  whwi 
exposed  to  irritation,  in,  like  all  fatty  tiM8ue8«  pron&  to  intlammaiion  and  *(Up- 
piiratiori,  these  proeesaOB  have  little  tondoney  to  extend  by  continuity  of  struc- 
ture after  trauinatie  injuries  such  as  the  ligature  or  reti^enchment  by  lh« 
knifo.  and  cHpceiiiliy  when  antiKeptie  measuren  are  observed. 

The  omentum  due?*  not  poftHcsH  by  any  means  I  he  ^umo  capacity  to  resist 
congestive  and  intlaiamatory  attacks  that  the  intestine  poKseasjei*.  For  this 
ivasou  it  is  not  unfrequently  found  unfit  to  reduce  when  tho  intestino  is 
uninjured. 

The  omentum  may  he  the  80Bt  of  serous  or  t^ero-t^anguinolentcyetH,  forraod 
in  its  connective  tissue,  and  also  around  the  walls  of  one  of  its  veins.  When 
the  cy8t#  are  quite  small,  and  when  the  omentum  in  which  they  are  dcveloinid 
irt  i!i  a  condition  to  be  returned,  they  should  not  be  meddled  with ;  but  wnen 
large,  they  may  be  punctured  and  the  fluid  discharged. 

in  all  cases  where  the  intestine  or  the  omentum  is  not  it^turned  into  the 
abdomen,  or  is  retained  at  tho  mouth  of  the  sac,  the  external  wound  must 
not  be  cloHt'd.  Mince  it  is  important  to  have  a  free,  dependent  drainage-tract 
and  thereby  divert  all  inflammatory  products  from  the  cavity  of  the  peri- 
toneum. Tlio  i)artH  should  be  covered  with  a  carbolated  water-dressing,  or 
with  a  fermenting  poultice. 

Jlcmorrhaijt: — The  vesseln  wliich  are  particularly  likely  to  be  cut  in  tho 
operation  for  strangulated  hernia  are  the  epigastric  and  tho  obturator.  A 
number  of  such  accidents  have  been  recorded  by  Lawrence,  but  they  could 
have  occun-ed  only  as  the  result  ei  iher  of  anatomical  ignorance  or  of  reckle«ifu 
n«88.  In  the  event  of  siurh  a  blunder  being  eommitled,  it  would  be  uecesHai 
to  expose  the  vesset  and  secure  it  by  a  ligature. 

PnoQNosis. — Tho  prognosis  in  cases  of  strangulated  hernia  subjected  U 
herniotomy  must  bo  based  upon  a  variety  of  considerations.  Among  tfa«*M*'l 
the  moHt  important  are,  the  dumtion  of  the  strungulati<m.  the  extent  lo 
wliich  taxis  has  been  practised,  the  ti-eatment  of  the  sac,  and  the  condition 
of  the  hernial  contents.  The  age  of  the  patient,  the  duration  of  the  rupttire, 
the  integrity  of  life-organs  like  the  kidneys  and  lungs,  and  the  form  of  tho 
rupture,  must  also  be  taken  into  account  m  conjecturing  the  probable  issue 
after  such  an  operation. 

Time  is  a  matter  of  great  moment  to  a  pei^on  suffering  f>t>m  Ntrangulated 
hernia.  The  chances  of  iveovery  aiYor  seventy-tour  hours  ra])idly  dimini&h. 
The  bulk  of  the  rupture  and  its  contents  will  serve  to  lessen  somewhat  xht 
evil  etlecls  of  time,  as  large  hemiflP,  and  those  in  which  both  intostine  and 
omentum  nrv  present  in  the  sac,  suffer  lass  from  strangulation  than  those  ia 
which  the  rupiuiv  is  small  and  the  contents  consist  of  either  the  bowel  or 
the  omentum  alone.  This  is  due  to  the  fact  that  the  extensive  dilatation  of 
the  hernial  passage  renders  the  circulatiim  loss  precanous.  Mr.  CJav*  hat 
tabulated  one  hundred  and  eighteen  cases  which  show  the  effect  of  time  on 
tho  mortality  of  strangulation: 

Cmnm.  B«coT*ri«i.  ruIlM 

FimtiiiiT  « 4»  4S  « 

BwoD.i  d»y 41  30  II 

ThinI  d»7.... 9  3  6 

Kmirlh  A»r 6  S  > 

Fifth  fiiiy.'. ..     4  •  4 

Sixth  il»y „,     7  S  4 

T«nth  day « ^ .«... S  •  t 

ToUl 118  81  ST 

Rude  and  prolonged  etTorts  at  reduction  greatly  diminish  the  proH]ieci«  of 
A  patient's  recovery  after  hi*rnioti)my.  I  have  c^tnstant  occ4ksion  lo  deplurtf 
the  well-meant  tnistakes  which  are  thus  eoiniiiitted  by  pructitiuners.  It 
would  bo  well  if  every  professional  man  could  be  made  to  feel  that  every 
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minut«  over  ten  which  he  consumeft  in  vain  or  badly-applied  attempts  to 
TVturn  a  slranfjulaii'd  howel  involves  danger  to  the  life  of  his  patient. 

As  an  rvidonce  of  the  iiijurious  etTecis  of  prolun^^cd  taxis,  M.  B)»yei**  Rtates 
that  for  tivc  veal's,  when  hir*  pi-actice  wuk  to  make  lunic-contiunod  . efforts  at 
reduction,  ei^ht  CHt*cH  out  oi'  nine  o[)L'nUed  on  proved  fatal.  I>uriii^  tl>e  next 
five  ye-ar»,  wlien  he  employed  taxis  to  a  more  limited  doijree,  four  out  of  seven 
died  ;  anil  in  the  course  of  the  Huceeedinju;  five  years,  after  alnioHt  emii*eiy 
ttbandoiiin/^  the  use  of  this  manipulation,  he  Haved  ten  otu  of  fourteen  ca8e«. 
H.  Manee.t  who  usually  proceeded  to  the  operation  without  re»ortinp:lo  taxi*, 
saved  twenty-six  out  of  Iwenty-ei^hi  palientw.  Ueridotomy  perfornied 
within  twelve  or  four-teen  bourn  after  Htran»j;ulaiion  and  done  antitieptieally 
will  be  very  unitonnly  Huccessful. 

When  the  rtur£;et)n  is  f4>reed  to  open  the  sac.  another  fhetor  ia  introduced, 
which  seriously  complicates  the  cure  and  increases  the  fatality  of  heniiotomy, 
ai^  already  shown.  tl)r)ugh  the  use  of  autiseptic  agents  pruuiiMiB  tu  ieKfieu  the 
mortality  from  this  cause. 

When  either  the  intestine  or  the  omentum  has  been  damaged  in  ita 
vitality  to  auch  a  degi*ee  as  to  render  it  unfit  to  tw  relumed  into  the  body, 
the  danger  to  liie  is  very  great,  either  from  peritonitis,  or  more  i-emotely, 
should  the  patient  survive,  from  the  eiVect.'^  of  an  artiticial  anus. 

The  young  are  more  likely  to  ivcover  alVor  herniotomy  than  the  aged. 
The  influence  of  age  upon  the  result  of  ojjeratioUH  for  strangulated  hernia  is 
ehown  in  the  following  analysis  oi*  a  collection  of  ihroo  hundred  and  fifty- 
seven  cases: J 
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"        80  and  W     "    

"        INI  and  100    "    „ 

AboT«  100  yesrs. »....»... 

Total - 

Zbl 

339 

139 

The  earliest  aire  at  which  the  oporalicm  for  stranguluted  hernia  has  boon 
done,  so  far  as  1  can  learu.  is  that  of  the  case  by  IM'  Tlioriiiis  H,  Andrews, 
of  this  city.  The  patient  was  forty-live  hours  old,  ami  made  a  rapid  re- 
Covery.§  Dr.  C'olenmn,  <»f  Trenton,  New  Jerse}-,  openiled  successfully  on  a 
child  one  year  old. 

A  hernia  of  i-eeent  origin,  should  it  demand  an  operation,  is  more  likely  to 
tenninate  fatally  than  one  of  long  standing.  This  is  easily  explained,  since 
the  oritices  thn»ugh  which  the  rupture  suddenly  descends  have  not  been 
subjected  to  much  dilatation,  and  therefore  exercise  a  dangerous  degree  of 
constriction  upon  the  contents  of  the  sac. 

Certain  heniia?,  the  femoml  and  the  umbilical,  are  less  tolerant  of  operation 
than  others,  and  consefjuently  mure  prone  to  a  fatal  end. 

The  value  of  sounti  kidneys  and  olbor  life-organs,  both  in  the  abdomen  and 
in  the  thorax,  to  a  succe-^sful  hemioiomy,  as  well  as  to  other  capital  opera- 


•  Rerue  M6d.-Cbirurg.,  1847. 

I  Uanooek  on  Stmiigulated  H«rDU,  p.  BO. 


Ibid.,  1847. 

PhtladalpbU  Modioal  Times,  vol.  vi.  I&l. 
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lionH,  cannot  be  ovcrosliinatod.  A  defect  in  ihoee  may  turn  the  scalcA  od- 
versoly  to  the  patient  when  all  other  circnmKtnnce«  tend  l<>  reooverv- 

In  thtj  eightiJCQ  yoare  Irotn  18G0  to  1878.  324  persons  are  roporteJ  to  have 
died  in  iho  city  of  Fhiladolphia*  from  stran/rulated  hernia.  If  wc  wimparo 
with  this  mortality  that  fii>iu  all  oaUHes  for  the  same  peritKl.  about  35:i,0iM», 
wo  shall  tind  that  there  wu4  a  fraction  lei^H  than  one  death  fivjm  fltninga- 
latcd  hernia  to  every  thousand  from  all  other  diseasetj  combined 

In  most  instances  death  is  caused  by  genoml  peritonitis,  excited  by  ihe 
local  irritation  of  the  strioinro,  by  unskilful  nninipnlation,  and  by  fnwal  ex- 
travasation, hi  some  cases,  especially  when  the  subject  is  advanced  in  life  or 
broken  in  health,  death  ensuew  from  shock;  and  in  a  few  instances,  as  when 
an  artificial  anus  is  established,  it  may  be  the  result  of  exhaustion  ft^^m 
defective  nutrition. 

Special  Hemifle. 

The  most  common  varieties  of  hernia  are  inguinaly  femoral,  and  umbilical; 
in  addition  to  which  may  be  mentioned  the  niror  forms  of  the  disea"*e.  namely. 
the  obturator,  sciatic,  perineal,  vaginal,  pudendal,  ventral,  and  diuphrognuiua 


Ingiiixial  Henxia. 

Inguinal  hernia  constitutes  a  lar^e  jiri>|)o?-tion  of  the  differont  varieties  of 
the  disease,  at  least  sixty-aix  per  cent.     It  is  more  common  in  males  than  in 
females,  is  otYenor  found  on  trio  rii^ht  than  on  the  lell  side,  and  constilut* 
more  than  one-half  of  all  the  cases  of  strangulation. 

There  are  two  forms  of  inguinal  hernia:  the  indirect  or  oblique,  and  thi 
direct  or  ventro-inguinal. 

Surifii'al  anatomtf. — A  brief  enumeration  of  the  anatomical  components  of^ 
the  inguinal  region  will  materially  assist  the  reader  in  pnu'ticftlly  nn<K>r— 
standing  the  8ubjeot.     Let  it  be  remembered  that  a  hernia  in  pasning  (Von 
the  ini4.'rior  to  the  exterior  of  the  body  follows  the  course  of  cerlain  blood- 
veiwels,  carrying  befoi*e  it  a  layer  of  all  the  intermediate  structures,  and  that 
these  structures  coustituie  its  "  coverings."    Inguinal  hernia  follows  the  sper- 
matic vessels  or  the  spermatic  cord. 

The  leading  anatomical  ]>ointfl  to  be  considerod  are  as  fcdlowa: 

The  external  abdominal  ring  ia  a  triangular  space  situated  in  the  tendon 
of  the  external  oblique  musc*le,  one  branch  of  which  is  implanlod  upon 
the  tubenmity  an<l  the  other  u|K>n  the  crest  of  the  pubic  bono,  coiistitucin^ 
what  are  termed  by  anatomists  the  "pillars"  or  "columns'*  of  the  rin^. 
From  the  edges  of  these  pillars  is  prolonged  a  membranous  structure, — th^ 
inten^olumnar  fasr-ia, — which  closely  invests  the  cord  as  it  passes  into  the 
scrotum.  The  different  strata  of  tissues  composing  the  abdominal  parieti^ 
above  Poupart'rt  ligament  are  armnged  in  the  following  onler :  skin,  super- 
ficial fascia,  tend(»u  of  the  external  oblique,  of  the  internal  oblique,  and 
of  the  traiiHversalis  muscles.  Undernealh  the  last-named  muscle  ties  the 
cord,  resting  upon  the  transversailis  fascia,  which  separates  it  fVom  the  pori- 
lt»neum.  Two  in<'hes  above  the  external  ring,  and  one  inch  alxtve  the  middio 
of  Foupart's  ligament,  the  cord  nmkes  its  appearance.  con»ing  apparently 
through  an  opening  in  the  fascia  transversalis.  This  appaivnt  openinj; 
ia  the  "internal  nng."  If  the  cord  be  drawn  outwards  ami  downwsinla 
it  will  be  seen  that  the  transvcrsalis  fascia,  like  the  intor(.!olnmnar  foAcia 
at  the  external  ring,  is  continued  downwards  over  the  spermatic  cord  a» 
a  ftinnol-fthaped  prolongation,  the  ••infnndibuliforrn  fascia/  The  space  b<*. 
tween  the  internal  and  I'Xternal  rings  is  the  ''inguinal  canal."  At  the  poft- 
tenor  wall  of  the  internal  ring,  behind  the  eortl  and  running  upwards  and 
inwards,  are  situated  the  deep  epigastric  hlood-vossels.  The  internal  ring 
being  situated  at  a  greater  distance  above   Pouparl's  ligament  than  tla» 

*  Kruui  a  mkDU*orl|jl  report  of  camm  of  Jtvth  from  ftranfrulntMl  horntk,  foroishMl  to  n*  bf  PR> 
Wn.  U.  Foni,  Stcnurj  of  tb«  Board  of  llaaltb,  PhiUJel|flilK. 
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rtasriml,  tlie  space  between  the  two  i^  aecosstirily  oblique  in  it«  direction, 
i^.  452.)  A  hernia  wliich  entorn  the  iuteruul  ring,  pa^seH  along  the  caiinl, 
bd  |>n*rtsos  it8  way  ihrouijh  the  external  ring,  descending  into  ino  Bcrotum 
t  into  the  labium,  i»  called  a  comphte  oblique  inijuiftal  fttrnia.  Tlie  c-nver- 
Igs  of  such  a  hernia  consist  of  th*^  dirteront  layorH  forming  the  abdominal 
ttlls;  that  is,  considered  from  without  inwanJs,  they  are  »kin,  Bui>erficial 
tecia,  int<?rcolumnar  fa.**cia  or  the  tendon  of  the  external  oblique,  the  ititornal 
blique,  and  the  tninHverwalifl  muscle,  or  '^  cremaster," — the  lailer  ctinsisting 
f  fibrew  derive<J  from  the  other  two, — the  transversalis  or  infundibuliform 
iBcia,  and,  finally,  the  poritonoura  or  buc.  Id  many  casen  of  inguinal  hor- 
ift  the  transversalii*  or  infundibuliform  fascia  does  not  form  n  covering,  as 
givoe  way  before   the  debCent  of  the  bowel.     When  a  hernia  enters  the 

Fto.  452. 


Fio.  433. 


m,  taiMlon  of  thff  viti'mal  t>l>ltqni>  muaclci  with  thr  <>!• 
HwI  Abdaminitl  rinic  and  <iirvl ;  h,  •-.  KklauKl  •u|>frfirU) 
§tim;  if.  t*ii<l->n  uf  tlir  cttornul  uljliqux;  r.  f,  liti^ni*! 
JUlita  Aii'l  intiivr^rMli*  ur  crpniiuirr  miiKlv ;  y.  mrm- 
•wtli*  ur  Infuinliliiilironii  fawlit  Willi  lhi>  r«mt  jmninic 
the  iotpnul   ring,  b,  liolilnd  which   ties  tUv  epl- 


«:;.# 


n 


a,  oMIqau  Inffutnal  hvnilM ;  b,  iliroct  iT  v^ntro- 
i&l^ilitKl  Dcmi»:  Ik-iUi  havlug  Jr»c«ndiH]  iulo  tho 
flcrutam. 


linal  canal  through  (lie  internal  ling,  hut  dnoB  not  paea  out  through  the 
jciernal  ring,  it  is  called  an  incomplete  inguinal  or  concenled  htruia.  The 
Overings  of  lbi»  form  id"  rupture  are  the  same  as  those  which  belong  to  the 
6mpleto  variety.  It  ot^en  happens  that  the  intestine  or  omentum,  instead 
f  following  the  indirect  course  of  the  canal,  presses  directly  out  through  the 
Eternal  abdominal  ring  into  the  scrotum,  fomiing  another  variety  of  rup- 
fcre, — the  direct  or  ventro-inguinal.     (Fig.  453.) 

'  It  is  not  always  easy  to  determine  whether  an  inguinal  hernia  is  oblique 
t  direct.  If  the  tumor  is  largo,  the  internal  ring  is  dragged  down  to  the 
ktemal  one,  so  that  when  the  hei*nia  is  reduced  and  followed  by  the  finger 
be  latter  seems  to  gtj  directly  into  the  abdomen.  Females  are  said  to  suffer 
fcrely  from  the  direct  form  of  the  disease.  There  is  a  diiference  of  opinion 
i  regard  to  the  coverings  of  the  liiMt-named  hernia.  Into  the  fi'ont  of  the 
pea  ilio-|»ectinea  of  the  pubis,  directly  behind  the  external  ring,  is  inserted 
be  conjoined  tendon  of  the  internal  oblique  and  transverxalis  muscles.  Some 
rriters  acconlingly  reganl  this  tendon  as  constituting  one  itf  the  investnjenta 
fthe  rupture  in  question.  This,  however,  is  not  the  case,  as  the  protrusion 
ftsses  round  the  outer  edge  of  the  conjoined  tendon.  The  coverings  d  ittcr  from 
J  other  forms  of  inguinal  hernia  only  in  the  absence,  in  a  great  meas- 
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uro.  of  the  fibres  of  the  ci-emaster  muscle,  tho  latter  being,  with  the  cord,  pushed 
to  the  outer  8idu  ot*  the  ring  as  tlio  hernia  parses  through  iiitu  the  Borolum. 
Many  i>ersonB  Huft'er  fi^om  iiiguirml  hernia  on  both  sidcy.  The  sir©  of  the 
Bwelliutr  varicM  much  iu  (litTotvnt  ca^e^.  It  may  be  so  email  aei  ecarcelr 
to  be  reco>^nizod,  and  it  may  be  so  vohimirious  ai»  to  extvnd  almost  to  th« 
kneet*.  Thei*e  are  not  wanting  instances  in  which  buih  i(idiix*el  ftud  direct 
hernia  existed  iu  the  8ame  person  un  the  name  side.  In  ca>ie«t  uf  oblique 
ingninul  hernin  acconipaiiied  with  an  uiidescendetl  teHiicle,  that  is.  wheiv  the 
gland  He8  iu  the  in^uiuai  canal,  the  former  will  Nometime^  lie  iu  a  fMxtitioo 
veiy  ditTcrent  frt>m  thai  oecupied  where  no  smih  eomplioation  is  pn^enl:  the 
obslructiun  pix^senled  by  the  testis  in  front  fortrus  tne  rujituro,  in  order  to 
obtain  room,  out  towards  the  spinous  prucefiw  of  the  ilium,  and.  when  llicprc^- 
tnision  is  larjjje,  even  down  over  Poupart's  ligament  upon  the  thigh.  Thi* 
formt*  one  variety  of  mtntparietal  hernia. 

In  a  young  man  on  whom  I  openitod  for  a  strangulated   hernia,  the  tes- 
ticle was  tii'sl  encountered  oecup^^ng  the  principal  part  of  the  canal,  abovi 

which  was  found  the  bowel  tiirue< 
Flo.  464.  directly  back,  the  sharp  tiexion  or 

which  appeared   to  constitute  tL_ 
cause  of  tne  constriction. 


iBguluU  ■cruul  h«rnUi ;  lu  rvUliuo  to  ibo  tunica 


Scrotal  Hernia. — When  either 

direct  or  an  indirect  inguinnt  horn 
passes  through  the  external  aUloi^-^. 
inal  ring  and  enters  the  scroiuia. 
is  culled  a  scrotal  hernia.     In  su< 
a  rupinre  th(»  sar — t'onned  fn>m  tl 
parietal   peritoneum — and    il6   c<i 
tents   are    placed   anterior    to   t 
tunica  vaginalis,  with  the  t<   - 
near   the    bottiim    of  the  sii-     . 

(Fig.  -m.) 

Three  other  forms  of  scn>tftl  hi 
nia  are  met  with,  which  owe  their  exiBtence  to  peculiarities  in  the  vagir 
process  of  the  peritoneum  accompanying  the  testicle  in  its  descent  from  i 
loins  into  the  scrotum,  form- 
ing the  tunica  vaginalis  testis.  Fio.  456. 
The  first  is  commonly  known 
aa  congenital  hernia,  and  is  due 
to  the  fact  that  the  vaginal 
process  does  not  contract 
around  the  con!  and  thus  cut 
off  communication  between 
the  cavity  of  the  abdomen 
and  that  of  the  tunica  vagi- 
nalis. Accordingly,  the  two 
cavitieH  J)eing  eontinuouH.  the 
intestine  pasnes  down  and 
lies  iu  contact  with  the 
tostiele  (Fig.  -loS),  or  may 
descend,  leaving  (he  latter 
within  the  canal,  or  even  in 
the  alKhjmen.  The  second 
form,  culled  infantile  hernia 
(though  it  is  also  seen  in  per- 
sons of  mature  age ),  is  caused 

by  tlie  upper  or  abdominal  p(»rtion  of  the  vaginal  process,  sometimes  called  li>' 
Ainicuhir  pniccHH,  remaining  open,  while  the  lower  part,  or  that  near  tlu^  t^xier-^ 
xuxi  ring,  is  clotM^d.    The  hernia  enters  the  fuunel-like  process  thtis  formed,  guid^^ 
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puflbmg  it  gradually  dowuwaitlB  until  it  is  protruded  into  the  Bcrotum.  fash- 
loDB  lor  it*M?ll'  a  Hac  disiinct  fn>m  the  tunica  vaginalis,  tht.*  testicle  being  below 
vith  an  independent  covering.  (Fig.  45G.)  The  third  vanety  it*  the  encysted 
hernia  of  Cooper.  This  ni]iture  is  produced  by  the  vaginal  ni-ocesft  closing  at 
tbc  iuterual  but  I'omaining  open  at  the  external  ring.  The  hernia  pUMhcH  bo- 
fun?  it  the  parietal  pc^ritoneuni  aw  in  the  tbnnaliou  of  an  onlinaiy  rupturo,  and 
carriee  it  gradually  downwards  until  it  ih  protruded  into  the  unclosed  tunica 
Taginaiis  below,  forming  in  this  way  two  eacs.  (.Fig.  457.)  This  variety  of 
|be  disease  wati  torniod  oy  Uov,  intuntilo  hernia. 

Kio.  457. 

t 

f       tnteotftc  hflrnrii.  liArfug  tha  rntiii-ulitr  procca  bi  Its  wc  Eucyttctt  hpruia. 

'  Hernia  in  females. — The  forms  of  inguinal  hernia  which  occur  in  females, 
Bnd  the  coveringn,  are  the  same  as  thoHo  in  males.  The  n>und  ligament  occu- 
pie:^,  in  the  canal,  the  place  of  the  spermatic  coiti  in  the  male,  and  the  labium 
the  place  of  the  scrotum. 

T)iA(JNnHi8. — There  are  a  number  of  tumors  ^vhich  occur  in  the  regions 
occupied  by  inguinal  hernia  and  which  Ber\*o  in  many  instances  toombaiTasft 
Uie  practitioner.  Some  of  these  can  be  nmde  lu  upj>eiir  and  disappear  by 
|)osition  or  by  pronsure.  which  circumstance  enhances  the  ditticulty  of  diag- 
nosis. There  are  three  kindB  of  Hwellings  which  reaemble  inguinal  hernia, 
These  may  he  geiieraliy-ed  as  the  re/iueihle,  the  irrfduciblej  and  the  mixed.  Tho 
Tvducilile  swellings  are  varicocele,  congenital  hydrocele,  and  hydrocele  of  the 
fhuitmlar  sheath  of  the  cord. 

The  irreducible  swellings  are  hydrocele  and  hiematocele  of  the  vaginal 
tnuic.  sarctx'ele,  undcHcended  testicle,  enlarged  glandn,  and  abscess. 

77te  reducible  swellings  tnkii^h  simulate  inguinal  hernia. — The  first  to  be  noticed 
is  varicocele,  and  the  points  of  likeness  and  dispiimilarity  may  be  oontmsted  aa 
follows : 


INOCIXAL  HERNIA. 

In  iniy^uinftl  hernia  the  awellitig  nccupiei  tbe 
•crotum. 

Tha  swelling  nppMirs  in  tbo  «r«ot,  diMppe»n 
in  thr  nKumbent  position. 

Diitinot  im^iulM  on  coughing  or  in  itniining. 

Ronnd  or  ov&l  in  fortn,  hftvlng  i,  imuoth,  uni- 
fcnn  nirfkoe  uiil  an  blutic  FmI. 

Tbe  ikin  noaltcrod  in  color. 


Wb«D  redaocd  in  the  recumbent  poiltion,  and 
lh«  patiant  r\»w  to  the  uroflt  |Kieition,  the  swelling 
keappears  flr#t  nt  the  upper  part  of  the  «cn)tuni, 
^raduallj  ilc^oeniiing  to  its  bottom. 

When  re4lnoe<:l  and  a  finger  if  pliwed  over  tbo 
bsteroal  ring,  neither   ooaghing,  straining,  nor 

,nding  will  caufte  the  tumor  to  appear  fa  tbe 


VARICOCELE. 

In  Tarieooele  the  fiwolHng  occuptu  the  Bcro- 
tuni. 

The  swelling  nppearn  in  the  mnoi,  dinppvar* 
in  the  recutiibent  jvosition. 

Faint  itnpulifi  gd  coughing  ur  in  straining. 

Elongated  in  form;  irregular  in  rorfaue ;  ft 
soft,  dougbj  fee),  with  tbe  sensation  like  that  of 
interlacing  or  cDnttrtml  iHirds. 

The  skin  often  having  a  blue  oolnr.  in  oooifr* 
quonoe  of  the  proximitj  of  tbo  dilated  relnt  to 
thr  fiurfaoe. 

On  rising  to  tho  eraot  position  after  reoam- 
bency,  tbo  swelling  raappeara  first  at  the  bottom 
of  the  sorotvm,  graduallj  rJiiing  towarils  tbe 
abdomen. 

When  reduce<I  and  a  finger  is  applied  with  mod' 
erat*  pressure  orer  the  external  ring,  the  swelliDf 
will  quiokly  reappMr. 
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Tho  proseneo  of  ometilum  an  a  conatittiont  of  the  horniul  »ae  may  cause  it 
slightly  to  ivHenihle  varicocoie^  btil  the  foel  of  th&BofY  fatty  tissue  of  the  fonuer 
is  VGry  diflV.M*cnt  from  that  of  the  latter,  and  the  impulso  which  hernia  com- 
municates on  cougliin^  iH  quite  unlike  that  itjceiveu  fnuu  a  bundle  of  veins 
and  tho  slight  distention  produced  by  any  force  transmitted  tlkrougb  lh« 
abdominal  CMmtcnt». 

Conijemtai  hydrocele  may  occupy  either  the  tunica  vajEpnalis  t<>6tiR  or  the 
funicular  fthealh  of  the  cord;  and  in  distinguishing  hernia  from  either  of 
these  cfmditions  the  folhtwing  considerations  will  aid  in  establishing  the 
proper  diagnosis : 


INQUINAL  HERNIA. 

R«duoibIa  bj  taxii  or  the  borixontal  pcwl- 
tlon,  tllsAppenni  BaddAnlj,  nod  geaenlly  with  a 
gurgling  flnuoil. 

Is  DQt  InnslacwDi  by  the  light  test. 


CONGENITAL  HTDROCBLB. 
R«ok1m  alowljr  »nd  cUoDtlj. 

It  timnilooent  by  tb«  light  tait. 


More  difficulty  miiv  bo  experienced  in  distinguishing  the  hernia  from  ei 
cystcd  hyd!v>cele.  The  fluid  in  the  latter  may  be  pressed  into  the  inguin: 
canal,  or,  if  confined  to  the  canal,  can  be  pressed  up  to  its  summif  and  out  *^ 
Bight,  just  as  a  hernia  may  be;  but  hydi*oceie,  on  tho  romoval  of  this  pree^ 
ure,  or  upon  tht>  cord  bcuig  grasped  below  tho  external  ring,  and  withoi 
straining  or  cotighing  tm  the  part  of  the  patient,  will  quickly  reappear.  Su« 
will  not  bo  the  ciise  with  a  hernia. 

Tlw  irreducible  swellings  which  resemble  inguinal  hernia, — Tho  first  swelUa 
to  lie  noticed  is  hydrocele.  This  is  a  verj'  common  disease,  but  can  be  readi 
distinguished  from  hernia  by  the  following  peculiarities  : 


HBKNIA. 

CommenoM  nbovo  and  dwotoda  into  the  uro- 
tutu. 

The  (Hirrl  nannot  bo  felt  ifbon  Lh«  horaia  in  io 
lbs  lorotum. 

ImpulM  oommanioated  in  coughing  or  lirain- 
ing. 

I<educihl«. 

Opaque  bj  light  teat. 

Hnngf  to  thfi  \m>dy. 

No  llaoiustioD. 


HTDROCBLB. 

CommoQCM  btlow  and  H»«i  apwardt. 

Bctwflcn  the  external  ring  and  tho  (op  o( 
hjrdrooelo  the  oorl  ean  h*  f^ 
No  Impulu  ezperiencod. 

Non-r«duoible. 
Tranatocent  hy  light  test. 
8tADil«  off  from  the  bodj. 
Fluotuatioa. 


tin 


In  consequence,  generally,  of  an  injtiry,  a  collection  of  blood  may  fonrm  i^ 
the  cavity  of  tho  tunica  vaginalis,  constituting  a  hirmatoceU.  How  shall  '^^« 
avoid  confounding  it  with  hernia  ? 


HBRNIA. 

niitorv  of  an  iDJurr  not  uioallj  prvwot. 

Tho  tumor  if  loft,  offering  tittle  reeiitance  to 
prntflure. 

Tomor  inodenit«ljr  hcsry. 

AdtnlU  of  impnln. 

Skin  natural. 

Cord  coooealed  bjr  the  tomor 

Bzploration  b;  the  grooT*d  needl*  r«Ttnta  od 
blood. 


RJBHATOCELE. 

Oenoratly  the  hiftorjr  of  na  Injury. 
Firm  and  resiitaoL 

Marko'llj  beavy. 

No  impatie. 

Skin  often  discolored. 

Ctird  free  and  eaaity  grained. 

Oroored  needle  reverie  blood. 


Snrcocde^  or  onlan^^ment  of  tho  toBticIo,  has  really,  except  in  position, 
points  of  resemblance  to  scrotal  hernia.    Yet  the  diseases  are  oft<?n  confouni 
with  each  other.    The  following  considerations  will  serve  to  estublisb  ibo  li 
of  difference: 


INGUINAL  HERNIA. 
r»ji  ft  radnoiblo  tamor  at  some  lUge  of  it* 

7- 

}  ioffoiiuU  canal  oooapi«d,  and  th«  cord  cou- 

l. 

|mi1m  on  ooDghing. 

Dor  Ifght. 

nor  watt. 

Dor  ha«  a  unirorni  aurfooa. 
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SARCOCELE. 
AlirajB  irreducible. 

The  mdbI  nnoccupiod,  and  the  cord  free. 

No  impulie  on  coughiog. 

Tamor  hcarj. 

Tumor  hard. 

Tumor  hoJ  an  aDoven  surface. 


a  undescended  testicle  mav  be  miHtakon  for  hernia.  Tho  rowmblance 
•een  the  two  is  increased  in  those  im^tant'ot*  where  the  gland  is  unstable 
t»  position,  liocoiuing  the  sport  of  the  eivniiiHicr  muscle  and  of  the  j^uber- 
iluin.  and  where  sonu'iimcs  it  is  found  in  tho  upper  pan  of  the  scrotum 
at  otht?r  limes  in  the  inguinal  eanal.  Two  or  three  differential  pointa 
remove  all  obscurity  in  such  a  ease: 


INQCINAL  HERNIA. 

itlete  in  tho  sorvtam. 

t  Is  consistence. 

m  precsare  oausing  no  pecaliar  pain. 


UNDESCENDED  TESTICLE. 

Abeence  of  the  gland  from  the  scrotum. 

Hard  in  oonsistence. 

Firm  pressure  giring  rise  to  a  sickening  pain. 


here  are  ca^ea  in  which  the  canal  contains  Itutli  a  hernia  and  a  testis.    The 

;r  is  in  advance  of  the  former;  and  pressure  will  determine  which  is  the 

,d. 

taated  above  Poupart's  ligament,  a  little  below  the  internal  abdominal 

,  are  one  or  two  lymphatic  glands,  which,  by  one  not  aUogethor  familar 

L  tumon)  in  this  region,  might  be  regarded  as  au  incoiupleie  hernia.    The 

irential  features  of  the  two  are  as  follows: 


INGUINAL  HERNIA. 

I    hiitary   of  a    previous   disease,    such    as 

rrbtea  or  syphilis,  or  of  a  local  irritation  in 

part  of  the  lower  extremttj. 

rectioD  of  the  tumor  in  the  long  axis  of  the 

inal  canal. 

Imics  of  little  moTcment  at  any  time,  and 

Imd. 

»ruid  of  anv  great  sensibility. 

inar^ly  reducible. 

siformlj  soft   in  ooosistencp,  and  the  super- 

mbect  skin  of  a  natural  color. 


ENLARGED  INGUINAL  GLANDS. 

Usually  traoeablo  to  a  local  irritation,  or  to  a 
ooustitatioaal  state. 

Direction  of  the  tumor  oblique  to  the  long 
axis  of  the  caoal. 

In  its  commencement  quite  morable,  and  is 
suitor6riA]  in  position. 

During  the  acute  stage  of  the  enUrgement  is 
rei7  seositiTC  and  painful. 

Not  redurilile. 

At  first  hard,  afterwards  beooming  soft ;  the 
skin  in  the  early  stage  often  of  a  red  color  and 
oedemata  us. 


^pnumber  of  instances  I  have  seen  an  abscejfs,  having  its  origin  in  the  lum- 
vertebrffi.  tlnd  its  way  between  tho  muscular  planes  of  the  nbdonjen  and 
n  a  prominent  •swelling  in  the  course  of  the  inguinal  canal.  This  swelling 
liminished  by  the  recumbent  position  or  is  susceptible  of  being  reduced  in 

fproHHuiv.  Hn<l.  when  manipuhited,  may  yield  a  peculiar  sound.  These 
ve  to  such  an  ahscess  some  of  thtj  signs  of  incomplete  hernia.  The 
ion  may  bo  determined  by  attention  to  the  following  puitita: 


nnn 


INOtHNAL  HERNIA. 

In  persons  of  nninipairoii  hf«llh,  and 
preTidus  or  premonitory  symptoms. 


nt  floctnation. 


ABSCESS. 

Occurs  in  persons  osunlly  barini;  a  ounstita- 
tional  rice,  an<l  who  hare  long  satTered  from  sore- 
ness, pain  in  the  loios,  accompanied  with  loss  of 
twh,  and  with  hectic  symptoms. 

With  fluctuotion. 


n  additiun  to  the  affections  now  enunieraied,  fdttt/  tumors  are  occasion- 
'  encountered  in  the  canal,  more  or  less  ctjnnected  with  the  conl ;  and 
►  dn)psy  of  the  sac.  The  eonl  itself  may  become  inflamed  and  thickened, 
litlier  east*  forming  a  swelling  which  occupies  exactly  the  position  of  an  iu- 
iplete  hernia.  The  irredtieibility  of  such  tumors,  the  absence  of  a  distinct 
luise,  and  the  difference  in  eonsiatenee, — being  doughy  iu  liitty  growths 
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and  vQvy  hard  in  inflammatory  disease  of  tho  cord, — will  serve  to  distiogaisb 
such  from  rupture. 

Treatment.— Inguinal  hernia,  whether  incomplete  or  complete, — that  ia, 

whether  in  thtj  inguinal  canal,  in  the  Bcrotum,  or  in  the  labium, — if  reducible, 
ehonld  be  restored  to  the  abdominal  cavity,  and  there  retained  by  a  caret\jlly- 
adjusted  tniss,  the  pad  of  which  Hhould  be  so  p)aced  as  to  eomproea  the  entii'e 
Canal.    A  very  common  error  committed  in  ibc  appUcation  of  a  truss  is  that 


Fio.  458. 


Pio.  459. 


TruM  ndJiutM  to  a  caw  uf  iugafaal  barniB. 


^■mior  Tttw  of  Ilia  iriM. 


of  brin-^Mii;;  tho  pad  so  low  as  to  rest  on  the  pubic  bone,  and  connoqucntly,  -m. 
bendin^r  (ho  fiiirface  of  tho  abdomen  corresponding  to  the  inguinal  jiania  — 
rect'dcH  from  the  pad  and  altowH  the  hernia  to  CHcape.     The  inHtrurneni 
modified  by  Mr.  (remrig  (Fig.  458),  having  a  bearing  on  btiih  ingultnil 
gions  (though  lightly  on  tue  sotuid  side),  is  not  liable  to  change  it6  posiUoii- 


Fta.  4<il 


FiQ.  400. 


Itubber  tram,  wiiboui  th*  dpraa) 


FlQ.  <(;a. 


Bwd*rabh«r  Vram  tor  wkn^m  logulnal  bernte. 


Bnblwr  Xrum  (oc  tlunlila  lupuinal  liarolA. 

and  the  posterior  padn  resting  on  the  fleshy  portions  of  the  pelvis  on  either 
side  of  tlie  sacrum  are  eonnect4Hl  by  a  strayi  having  a  numoer  of  holes,  by 
which  the  truss  can  be  tightened  or  relaxed.    (Fig.  459.) 
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The  bard-nibber  trusd  is  likewiise  well  suited  for  the  treatment  of  inguinal 

bernia.     The  best  patterns  iir«  those  reprosonted  in  Fi»^H.  460,  KJl.  and  4t>2. 

In  the  application  i\i'  the  nibbcr  truss  to  an  in^^uinal  licrniu  of  one  side, 

o  patterns  are  en»ployod, — one  in  which  the  Kprin/xand  the  pad  c roes  over 

tm  the  sound  to  the  attected  nido  (Fig.  4GH),  and  tlm  other  in  which  the 

infF  and  the  pad  come  round  the  side  on  which  iho  rupture  is  sitUiited. 

i^.  4*>4.)    AVhen  the  hernia  is  double,  a  pad  isuttaehud  t.u  eai'h  exirernity  of 

frm  e  eprin^,  and  when  the  trunis  is  applied,  a  strap  extends  from  one  pad  to  the 

tlier,  in  order  that  the  instrument  may  keep  its  place  aecurely.  (Fi^.  465.) 
Irreducible  inicuiria!  hernia,  when  in  the  scrotum.  i*equireH  the  use  of  a 
a*penftorj'  baudage. — a  dressing  which  greatly   relieves   the  weight  and 

Ft.;     t'-^ 


Fig.  4«4 


Fio.  465. 


affcttpU  ilile. 
««•  Applip^l  t<)  Ku  I  uKtii  it»l  hcrnU  au<I  cro&ting 

iraj;e:ing  sensations  so  often  complained  of  by  patients  suffering  from  large 
berain?.  and  also  resists,  in  s*)me  d*';rroe,  an  increase  in  the  protrusion.  When 
the  hernia  remains  in  the  canal  and  is  irreducible,  a  tinjss  with  a  concave 
pad  (Fig.  4G0,  a)  may  be  worn  with  advantage,  in  the  use  of  which  the  surgeon 
shoidd  see  that  the  concavity  ih  imiple  enough  not  to  press  injuriously  upon 
Iho  tumor.  Infants  having  hernia  form  no 
exception  to  the  rule  requiring  an  early  ap- 
plication of  a  truss.  If  the  instrument  is 
•proporlv  tilted,  and  if  the  surface  of  the  skin 
tiiwui  w}>ich  the  pad  rests  is  well  rubbe<l  with 

CIcohol  and  atUrwards  dusted  with  prepared 
balk  or  with  lycopodiiim.  no  apprehenMion 
of  excoriation  or  of  ulceration  nee<I  be  felt. 
It  is  in  this  class  uf  putJentH  that  a  cure  may 
be  contidcntly  expected,  and  hence  the  neces- 
»ity  for  an  early  resort  to  the  instrument. 

r  Strangulated  irujuinal  hernia. — When  the 
hernia  becomes  strangulated  and  cannot  be 
restored  by  taxis,  an  i.trieniiion  will  at  once 
Become  necesKary.  The  hair  nhould  be 
%havcMi  from  Die  nubes  on  the  atfected  side.       T™.K>He<ifer*,obiei»^i.dho™k. 

the  urine  removed  from  the  bhiddor,  and  an  incision  made,  extending  from 
the  i*.xiernal  ring  ainiot*t  to  the  lower  extremity  of  the  tumor.  The  different 
layers  of  tissue  constituting  the  coverings  of  the  hernia  should  be  mised  upon 
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the  director  and  divided  to  the  full  oxtent  of  the  t^xiemal  nr 

wound,  scouring  at  tho  same  time  any  vensteU  wbieh  may  Hiirifii;.   11 
improbublo  that  the  openitor  will  be  a  hie  U>  litY  ihc  atratili'-ati'm-.  uf  i 
in  the  order  URiially  de«crilie<I.  jind  iC  hti  could  do  hii  it  wnul.i 
value.    Ho  will,  however,  In*  alwayn  aide  to  rfcd^nijie  one  ot  Ow-  .1 

the  cremaster  muscle,  whieh  is  sepanited  from  tlu*  sat-  uuly  hy  mdiit  ruiuiJ 
tissue,  HO  that  when  this  itiUHclu  \h  reaehod  he  nhould  |»roceed  wiiL  [ ,  -^ 
caution.     Wlieu  the  hernial  »ao  has  bi«eu  laid  hare,  the  uext  -  i 

aseertaininjEj;  thcBituati>>n  of  tht*  Hii'iclure  and  dlvidin^^  it  sutll'  ) 

of  the  reduction.     In  oblique  intfuinal  hernia  the  stncture  \^  I 

the  cellular  tiHBuo  external  to  tiie  ueck  of  the  sac.  commouU  'n^...^ 
the  internal  ring,  at  the  inner  surface  of  the  neck  of  the  »ac ;  ft&dfti 
that  it  may  bu  at  the  external  rin;:^,  or  under  the  edge  of  the  interittl 
and  tranHverwalis  mutielea.  Aecoitiing  to  my  own  ubscr\-atiuri, it  i*m 
situated  either  at  tho  internal  ring  or  at  the  ncek  of  (he  sac.  Wm 
possible,  the  fturgeon  nhould  etfect  induction  without  opening  the  Utte 
dividing  tlic  stricinre,  the  knife  muf^t  be  guided  flatwise  upfin  ihv  fl&|i 
when  it  is  fairly  underneath  the  resistimr  bau<l  it -diould  bi*  (itmrdw 
will  lie  exactly  partiUH  with  thf  course  0/  Poupurt's  liym.  -  wM 

edge  should  bo  direcle<l  against  the  constriction  and  prt'^-  n't 

ing  digit  directly  upwards,  in  <inier  to  avoid  wtjtinding  ihe  vpjgwtiit' 
which  lies  behind  anil  to  the  inner  Hide  of  the  heniia. 

Should  symploms  uf  strangulation  be  luvseui  without  any  ri»04e  I 
and  there  be  grounds  to  suHjiet-t  the  existence  of  a  cuncoalefl  or  as  ' 
plete  inguinal  hernia,  the  surgeon  should  have  no  beHitation  in  Uyauf 
the  <*anal  in  order  to  verify  or  to  dispivjve  it«  existence.  In  sucb  i 
tho  incision  should  be  nmde  over  and  in  the  coui*se  ot*  the  inguiAAii 
boginniDg  one  inch  above  the  middle  of  Poupart'A  Ugamunt.  and  exu 
into  the  external  ring.  The  skin,  superticial  fascia,  tendon  of  the  eil 
oblique,  and  some  of  the  fibres  of  the  internal  oblique  and  transven»ti 
clos.  will  require  to  bo  divided,  when  the  internal  ring  will  I.»o  expti"' 
the  rn|itiiri',  if  present,  dotect<*d. 

Should  the  case  be  one  of  direct  or  ventro-inguinal  hernia,  th^  •*" 
must  be  sought  for  at  the  exlermtl  abdominal  ring,  or  at   1 1  ' 

"conjoined  tendon;"  and  in  dividing  it  the  edge  of  the  bi^t  ■  j 

directed  upwards  and  slightly  inwards,  to  avoid  the  epigiutric  artery 
lies  external  to  the  rupture. 

Dropsy  of  thr  lienxial  sac  is  an  inilammatorj*  disease,  tisnallv  indtx-fd  W 
matisni,  operating  at  the  time  the  hernia  occurs  or  at  any  period  an4>r.t) 
Bomotimos  due  to  irritations  wholly  arising  within  the  sac,  When  the 
arises  from  active  violence,  as  coutasions,  the  dropsy  takreon  n"  — "' 
accompanied   by  the  usual  signs  of  inflammation,  heat,  swel  \ 

When  existing  in  tho  chronic  form  the  signs  arc  swelling  n'   '  '  fl 

accompanied  by  j>ain  or  undue  sensibility.    Males  suffer  ot  t 

and  the  accumulaiion  is  usually  met  with  in  inguinal  (cong^-nn  ■■  \ 

and  occaKionally  in  femoral,  hernia. 

Diagnosis. — Hernial  droiwy  may  be  confounded  with  <     "  * 

either  of  the  cord  or  <jf  the  vaginal  tunic.    The  light  test  \n  i 

the  surgeon  toestabhsh  the  distinction,  and  that  chiefly  ti  i 

of  the  fluid  to  the  intestinal  or  omental  contents  of  tho  >-  I 

dropsy  either  above  or  external  to  tho  latter,  not  at  the  hot  ■  ' 

III  w)me  nire  instances  the  dropsical  accumulation  may  o.  ' 

old  hernia,  its  contents  having  been  retaine*!  within  the  :i' 

Tke-VT.ment. — In  the  acute  variety  the  application  of  !•  J 

lotirms  of  lead-water  and  laudatmm,  the  ]iarts  bv^ing  well  - 
fltitiite  the  proper  plan  of  treatment.     In  the  chronic  for.;.  ^ 

valueless.     The  sac  should  be  laid  open,  and,  if  occupicnl  by  a  ' 

turn  thickened  by  interstitial  deposit^  it  should  be  oxcimid.     W  i 
ent<!rocele,  reduce,  if  possible,  paint  the  inner  surface  of  tiio  aac 
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ture  of  iodine,  and  close  with  a  few  sutures,  leaving  a  dminuge-tube  in  for 
a  few  daj-s. 

E^iteH^ur  McArdlo  and  Dr.  Kolipiuski  bavo  collected  twenty-aiue  cases  of 
hydrocele  of  the  hernial  sac. 


Femoral  Hernia. 

In  femoral  hernia,  the  inlusline,  omentum,  or  both,  pa.«H  ft-om  the  abdomen 

beneath  Poupart's  ligament,  and  api)earnt  the  irtner  and  anterior  portion  of 

the  thigh.     When  the  tumor  in  largo,  it  will  frequently  be  found  to  lie  pandlel 

with  Poupart's  ligament,  and  somotimea  to  turn  over  tJmt  Htrueture  and  rest 

upon  the  lower  part  of  the  abdomen. 

Anatomy. — When  Ihi!  nkin  and  siiperticial  fascia  are  removed  from  the  front 
of  the  thigh,  below  Poupan's  ligament,  the  fa^ioia  lata  will  bo  fxposed.    Rest- 
injg  upon  this  wlrong  muscular  envelope  Ih  the  internal  Hiiphenou**  vein,  which, 
a  short  di'^tance  below  Poupartn  ligament.  disappeni'H  from  view  in  the  midnt 
of  a  looHo  mass  conftiHling  of  inguinal  lym]^batic  glandn,  fat,  and  ev>nnec(ive 
t  ie««^ue.     Thi*ougb  this  tissue  alno  pan8  the  Huperticial  epigahtrie.  the  HUjierticial 
oircumflex  iliac,  and  the  superficial  pudie  arteries*  and  veins?;  also  numerous 
lyitiphatic  vesselK  from  the  subcutaneous  portions  of  the  thigh,  abdomen,  and 
^^nerative  organn.    The  ctl'ect  of  ho  many  strueturos  entering  and  parsing  out 
at  this  point  fs  lo  cause  numerous  ]>erforationH  in  the  fascia,  and  hence  thin 
■  HUSH  i>f  glandular  and  connecLivo  tissue  in  termed  the  cribriform  fascia.    When 
t  lif  t^ancia  is  cai-efully  cleared  away,  a  peculiar  ujieiiing — saphenous,  or  like  the 
tgaiv  0 — is  exposed  in  the  faseia  lata,  al  the  Imilom  i»f  which  o]>ening  lie  the 
^"femoral  vcbscIh  enclosed  in  tiicir  sheath, and  through  which  passes  the  saphe- 
nous vein  in  onler  to  empty  into  the  femoral.    That  portion  of  the  fascia  lata 
M'hieh  is  external  to  the  faphenous  o^wning  is  the  sartorial,  uwii  that  part 
which  is  internal  to  ihis  orifice  is  \Yn^  pectineal  fascia.     The  inner  bonier  of 
the  outer  or  sartorial  portion  is  creseenlic  or  sickle-shaped,  and  is  called  the 
fiilciform  process,  the   njipcr  extremity  t>f  which,  connected   lo  and  folded 

•  beneath  PoupartV  ligament,  constitutes  Hey's  ligament,    (Fig.  460.)    The 
space   between   Poupart's  ligament  and 
the  innominaie  bone  is  tlie  crural  arch. 
Al  the  Inner  or  pubic  extn.*mity  of  this 

I  arch  the  ligament  is  nttachcr]  some  di^- 
tanco  back  along  the  linea  ilio-pectinca, 
forming  a  strong  ereHcent-sha|>ed  mem- 
brane. Giwfnrntit's  litjamcnt^  its  concavity 
looking  outwanis. 
Passing  through  this  crural  arch,  and 
enumenite*!  from  without  inwards,  are 
the  iliaeus  intemus  and  psoas  ntagnus 
muscles,  between  them  the  anterior  cru- 
ral ner\e.  and  inside  the  femoral  artery 
and  the  femoral  vein.    It  so  happens  that 

I  the  femond  vein  tloes  not  quite  reach 
to  the  inner  tMiundary  of  the  crural 
arch.  or.  what  is  equivalent,  to  (Jim- 
bt^rnat's  ligament,  in  eonsequenee  tti' 
which  a  weak  point  exists  at  this  place, 
to  which  the  name  femoral  riiuj  is  h|h 
lied.  This  ring  is  therefi>rc  situated 
totwecn  the. femoral  vein  and  iJimber- 
nat's  ligament,  and    it   is   through   this 

space  that  a  femoral  hernia  descends  from  the  abdomen  to  the  thigh.     It  is 

not  possible  for  the  protrusion  to  occur  at  any  other  part  of  the  crural  arch. 

One  not  familiar  with  the  anatomical  provisions  ot  this  part  of  the  pelvis 

might  ask,  Whv  cannot  a  hernia  pass  out  at  any  point  between  Poupart's 
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ligament  and  the  stnictures  which  fill  the  crural  arch,  or  behind  Uie^e  &n(| 

the  innominate  bout'?     Tlie  auswer  to  lUis  question  is  ue*  tbllows : 

Betwot'Q  tbo  peritoneal  sac  which  contains  the  interitinet^  and  the  inu»r)oi' 
which  lie  in  front  and  behind,  viz.,  the  abdominal  and  the  iliacuH  internu!! 
and  psoas  inagnuB,  i^  interpooed  a  t*a.sciH,  winch  anteriorly  is  called  the  fmiMk 
versalis,  and  posteriorly  the  iliac.     These  two  unite  along  the  inner  Hurt&ofli[ 
of  Pouparl's  ligament  J  and  thus  render  it  impos(?ible  for  any  of  the  abdom- 
inal viHCora  to  slip  throu^^^h  beneath  the  ligament  and  that  |)art  of  the  crural 
arch  which  is  occupied  by  the  pr^oas  and  iliaciis  iiiiernus  muscles.    The  spM<'e 
internal  to  these  niuscles  is  thai  portion  ap]troprialed  to  the  passage  of  the 
blood-vos8ol8.  and  nu»y  be  culled  the  vascular  part  of  the  crural  arch,  in  coi 
tradistinction  to  the  other,  the  muscular  part.     The  transversalis  and  ilii 
fasciffi,  which  along  (he  muscular  portion  of  the  arch  are  attached  to  Poi 
part's  ligament,  divide  when  they  reach  the  vascular  ]>art,  the  iliac  pa.-<sin| 
out  upon  the  thigh  bebiud  and  the  ti-ausversaiis  in  front  of  the  blood-ve*s^e 
thus  forming  a  sheaili  for  the  femoral  artery  and  vein  as  they  lie  in   th* 
saphenous  opening.    To  pixjvent  any  of  the  abdominal  content*  fnuu  reaehii 
the  thigh,  either  in  front  of  or  behind  the  vessels,  two  strong  membi-aneft  imat^ 
from  Poupart's  ligament  and  the  vascular  sheath  in  front  to  the  iliac  faM*ia  or 
the  sheath  behind. — one  between  the  artery  and  the  vein,  and  the  other  on  the 
pubic  or  inner  side  of  the  vein.     We  are  thus  brought  to  the  little  s|)aco  b 
twooD  the  femoi*al  vein  and  (iimbernars  ligament, — the  femoral  ring. — which 
alone  remaius  unfortified,  and  where  aloue  vitjceral  escai>e.  except  in  ver>*  raro 
iDstaucos.  iH  pussiblo.    Fig.  4i>7  will  fui-nisli  an  explanation  of  the  aitatomi^ 
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a,  tnnaciiUr  portiim  o(  thv  cnim)  arch  oooaplnd  l>y  tha 
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Wtmoni  borate. 


Btruclures  described  in  the  text.    Above  the  femoral  ring  an  important  artvi 
— the  obturator — is  fi-equently  mot  with.    Though  such  is  an  anuinalouH  pi 
tion  for  this  vessel,  it  is  a  very  common  distribution,  occurring  in  about  oi 
out  of  every  three  caws,  and  should  Ik>  remembered  in  all  o}>eration8  for  *trai 
gulated  femonil  hernia,  jw*  in  the  course  of  the  vessel  from  the  epigasirie' 
to  the  obi urator  foramen,  through  which  it  pafW»>H  to  rho  thigh,  it  ige.xp<>^vl  to 
injury  in  the  act  of  dividing  the  stricture.     The  neck  of  the  sac  of  a  f.ih    !. 
hernia  is  also  reliite4i  to  the  ejiigastric  artery  and  to  the  sperniatie  t^onl,  ■  i. 
firnt  being  on  its  outer  side,  and  the  last  above  and  to  the  inner  side. 

The  process  by  which  a  fomond  hernia  is  formed  is  as  folI(tw«.  The  int«v^ 
tine,  or  omentum,  or  both,  enclosed  in  the  peritoneum  or  »nc.  are  impolbxl 
against  the  inner  part  of  the  crural  arch,  and,  meeting  with  little  tx^Ul 
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ance  at  the  internal  ring,  that  ie.  between  the  femoral  vein  and  Gimbernat's 
ligament,  ^idually  prcns  through.  gli<le  iindernouth  l'ini[mrt's  ligumeiil,  fol- 
lowing the  vesHeln,  and  then,  having  entered  the  Ka])hen«>u»  optMnng,  como 
forward  upon  the  thigh,  forming  u  tumor  orafiweiling.  nioreork'-is distinct,  in 
the  groin.  (Fig.  4C8.J  The  coverhios  of  such  a  herniii  ui'e  the  skin,  the  euper- 
6ciAl  fascia,  the  cribriform  fascia,  the  Hubperitoneal  colluht-futly  tiwHue,  Horae- 
time^  called  the  septum  crurale,  and  the  ttac.  Some  onumcinite  the  sheath  of 
the  vessel*,  called  by  Cooper  \h^  fascia  propria,  as  one  of  the  investment*  of 
femoral  hernia.  That  it  over  forms  one  of  tnc  coverings  is  excei'dingly  doubt- 
IbL  I  have  never  witnessed  in  my  operatiouM  for  sti-angnlnted  femoral  rup- 
turv  anything  which  resembled  this  structure :  and  when  it  is  consi<iered  how 
voni*  frail  is  the  ciMinection  of  the  vascular  sbealh  with  (limbonmi's  ligament, 
it  is  easy  to  understand  how  it  must  give  way  and  allow  the  hernia  to  pass 
down. 

Femora!  hernia  occasionally  deviates  from  the  course  wliieb  has  been  de- 
Krribed.  The  tumor  may  remain  in  tbe  saphenous  opening  without  entirely 
di*iplacing  the  cribriform  fa.scia  or  coming  Ibrward  up«»n  the  thigh;  in 
which  case  it  is  called  incomplete  femoraf  hernia. — analogo\is  somewhat  to 
the  inguinal  form  of  the  di.-^cuse  which  remains  in  ilio  inguinal  canal  and  is 
callt'd  iuL-iunpleie  inguinal  hernia.  Cio<^UL^t  lias  dcst-ribi-d  a  rare  variety  of 
this  rupture,  in  which  the  intestine  parses  buliind  the  hhoath  of  the  vessels, 
or  iMJtween  the  latter  and  the  pectineurt  nuisde  ;  and  rariridge.  one  whem 
the  protrusion  takes  place  on  the  outside  of  the  ve«selB.  Hesselhach  also 
^pouiks  of  a  multilobular  form,  caused  by  portions  of  the  sac  passing  through 
differeni  openings  in  the  cribriform  fa»cia.  So  i-are.  bowevcr,  arc  these 
vurieties  of  femoral  rnjiture  that  thoy  are  to  be  regarded  rather  oh  surgical 
curiosities  than  as  subjects  of  pructicnl  inlercMt. 

The  contents  of  the  sac  of  a  femonil  hernia  difl'er  verj'  little  fixfui  those 
of  an  inguinal  hernia.  They  consist  of  Ixilh  inlesiino  and  onn;ntimi, 
but  in  most  cases  not  to  the  same  extent  as  in  the  hitler  nipiure;  nor 
does  the  omentum  so  trequenily  constitute  a  ]>art  of  tbe  sac  as  in  inguinal 
hernia. 

SvMiTOMs. — The  existence  of  a  femoral  hernia  is  usually  recoguired  by  the 
presence  of  a  tirm  oval  swelling  below  Pou]mrt'B  ligament,  at  the  inner  side 
of  the  thigb,  and  between  the  spine  of  the  pubic  bone  and  the  femonil  vessels. 
The  exact  position  of  the  jtrotrusion  is  determined  by  the  size  of  the  hernia. 
When  lai'ge.  in  consequence  of  the  resistance  encountered  by  the  attachment 
of  the  cribriform  fascia  at  the  lower  nmrgin  of  the  saphenous  opening,  the 
swelling  will  cither  lie  transversely  along  the  lower  border  of  Poupart's  liga- 
ment or  will  tnni  i»ver  the  latter  npim  the  abdomen.  In  the  last  position 
it  has  oHen  been  mistaken  i'or  an  incomplete  inguinal  hernia.  Even  small 
hernia?  manifest  a  disposition  to  turn  upwanls  over  Punparl's  lignmor»t.  In 
the  act  of  coughing,  an  impulse  is  communicated  to  the  tum*)r.  nn<l  on  per- 
cU)v«ion  a  distinct  res^manre  can  often  be  elicited.  In  some  cases  the  protru- 
sion does  not  paf«s  through  the  sajjbenous  opening,  but  remains  in  the  femoral 
ring,  and  c(insef|uently  nmkes  scarcely  any  external  ap|)eanince.  When  such 
n  condition  is  suspected,  the  inve>ligation  must  be  made  when  the  parts  are 
th»«roughly  relaxed.  This  can  be  best  ettected  by  elevating  the  sLf»uldere, 
flexing  the  leg  n[ion  the  thigh,  and  ihe  thigh  upon  the  abdimiem  the  knee 
being  at  the  same  time  turned  towards  tbe  opposite  side.  If  a  tinger  be  now 
pivHsed  into  the  saphenous  opetiing  ufnl  upwanls  under  Poupart's  ligament, 
the  hernia,  if  present,  may  be  recognized  by  the  characteristic  impulse  on 
coughing. 

OiAONosis. — Femoral  hernia  may  he  confounded  with  other  affections 
which  have  their  bx-aiion  in  the  groin,  the  most  common  of  which  are 
incomplete  inguinal  heniia.  enlargemeut  of  the  inguinal  lymphatic  glands, 
psoQH  abscess,  varicose  dilatation  of  the  saphenous  vein,  and  fatty  and  sar- 
comatous growths. 

Incomplete  inguinal  hernia  is  diatinguiahed  by  the  following  characteristics: 
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FEMORAL   HERNIA. 

When  in  the  usaat  {Kisition,  Ponpart'i  Hg&ment 
can  bo  recognized  abuve  ttie  tumor. 

Th«  form  in  ovhI  or  fiptii>rii>Rl,  mid  the  tumor 
Hm  tranarorftely  tu  the  long  axis  of  Uie  tbigb  or 
parallel  with  I'oupart's  ligament. 

WboD  turned  over  Potipart'ii  ligament,  if  the 
tumor  he  drmffD  down  towards  the  tbiRh,  the 
former  oan  be  di^tinotly  fell  by  the  finger  in  iUi 
entire  coune. 

Femoral  artery  can  be  felt  puUatlng  on  the 
outer  E>ide. 

The  ffjiine  of  the  pubis  U  on  the  inner  cide. 

The  neck  of  the  tumor  can  be  traced  deep  into 
the  tliigb,  be1(»w  Huupnrt's  li);ament. 

Quiti!  movable. 

In  the  recumbent  pofitlon.  when  the  thigh  is 
flexed  ou  the  abdnmen,  tho  mobilitj  of  the  tumor 
is  uinterially  inereaeed. 

Moflt  common  in  the  female. 

Moat  ctiinuion  in  mature  Ufe. 


INCOMPLBTB   INOCrrNAL   HBRyu. 

Poupart's  ligament  U  reeojgoEaed  below  tba 
tumor. 

Tbo  form  ix  oblong,  nod  the  tumor  liea  obUqut 
both  to  the  longitudinal  axi*  of  the  tbigh  and  «» 
Poupart'f  ligament. 

Should  the  tuuior  ortrar  Pooipkrt'e  ligaoMnt,  it 
must  be  raised  up  In  order  that  the  luter  tliaU 
be  felt. 

Femoral  arterj  la  some  dUtADce  below. 

The  Fpine  of  the  pubis  \*  on  theoular  tide  when 
the  bemin  is  in  the  riug. 

The  ueck  of  the  tumor  is  more  auperfioial,  and 
above  Puupart't  lignuivnt. 

Not  muah  mobility. 

Under  a  »uiilar  potition  tho  mobUUy  of  ibi 
tumor  is  nut  materially  increased. 

Moat  common  in  the  male. 
Common  at  all  periods  of  life. 


Much  inforinntion  muy  also  be  gained  by  examining  the  respective  rings, 
in  order  to  usecrtain  if  they  aixj  iiuoccupiod,  by  drawing  upon  the  protrti- 
Bion  and  at  the  same  time  watching  the  effect  upon  the  contiguous  part«, 
whether  tho  tension  o^  the  soft  parts  is  in  the  direction  of  the  thigh  or  in 
that  of  tho  al>doinen.  and  by  oareiully  noticing  the  direction  of  the  impultte^ 
whether  downwardn  or  forwai-dK  in  the  course  of  the  thigh,  or  downwardfl 
and  invvardn  towardH  the  external  abdominal  ring.  When  the  hornie  which 
have  been  described  are  reducible,  little  ditficulty  can  arise  in  forming  tho 
proper  diagno»i»,  as  tho  finger  will  determine  the  unoccupied  ring,  and.  by^ 
commanding  it,  prevent  the  rclurri  oi'  the  tumor,  either  in  standitig  or 
coughing. 

Eiiiiirtjement  nf  the  inguinal  glands  haa,  in  my  experience,  been  more  it^ 
quenily  confounde*!  with  femoral  hernia  than  any  other  swelling  in  this 
rvgiou,     The  nignfl  of  the  two  may  be  ooDlroHted  an  follows : 


FEMOR.XL   HERNTA. 

ITnlesa  straaguUto'l,  a  palulenv  tumor,  without 
discoloration  of  the  skin  or  nndne  seoaibilitjr  to 
the  touch. 

A  ■wootb,  regular,  and  somewhat  elastio  swell- 

iDg. 

pQlHtion  'if  the  femoral  artery  external  to  the 
tumor. 

Impul.*fl  ('ominunioaled  on  oonghing;  tumor 
di>eplv  «iluiitct|. 

If  re«lucib!e,  thedisappeanknoe  of  the  swelling 
effected  by  posture  or  taxii. 

Tumor  rendered  more  fixed  by  axteiisioo  of  ibe 
Itmb. 


EXLAROKD   T^OtTTNAL   OLANM. 

Acute  adenitia  Is   painful,  and  (be  sui 
posed  iliin  is  red  and  sensitive  to  the  lowib. 

An  irrefTular  iwollinfc.  the  indivtdnal  glaadti 
the  gpiup  on€>ii  bciujr  rix-<>gni«e«l  by  tbe 
and  bav  iti);  a  bunl  feol. 

Pulsation  uf  thi>  friuoral  artery  banealb  and  t* 
the  inner  tide  nf  tho  tnmor. 

No  imftulAC  fwmmuniealed  on  Miogbiog; 
supurfieial. 

Nut  afl'Mtod  by  position  or  by  ta-xis. 

Tumor  not  aflfectwl  by  straighleaing  the  limb. 


Hernia  and  enlarged  glandn  may  coexist,  in  which  case  the  diagtiosi*  wouUl' 
be  rendered  mort»  perplexing.  If  symptoms  of  strangulation  be  prenent  in  a 
caae  of  enlarged  glands,  an  exploratory  inciniou  Bhould  bo  made,  iu  order  to 
remove  all  uncertainty. 

Psoas  tibsrrjis  is  frequently  mi!«taken  for  femonil  heniia.  Such  an  error 
belrayM  cf»nsidorable  anatomical  ignorance,  notwithstanding  thai  there  are 
Bovcral  points  of  resemblance  between  tho  two  diseases.  For  example,  both 
tumors  aiv  beh)W  Pouparl's  ligament ;  both  are  without  discoloration  of  tho 
Bkin.  and  without  undue  Hcnsiliility  ;  both  are.  at  some  atjigo.  diminished  hy 
rocuml:K3!tcy  and  pressure:  and  both  receive  an  impulse  on  torcod  expiration. 
Hero,  however,  tbe  reaemblancea  cetwe.  Tbe  broad  diBtinctions  are  u  follows : 


PSOAB   ABSCESS. 


No  preriou  histcry  of  lumbar  painM  or  im< 
pair*(l  hMlth. 

WhcB  raducsd,  th«  •walling  reced«A  with  aiatl- 
don  ilip,  au'l  oftca  with  k  gurgling  ouiie. 
Witliuui  fittctuation. 
lalvrnAl  to  the  fomorsi  vciMla. 


Obscure  pain  Id  tbo  baok  and  the  loins,  and  a 
gradual  faiUug  of  the  itrongtb  and  vigur  of  the 
body. 

Dinppe*r»  slowly  and  nolMlessty, 

With  flucttiatinn. 

External  to  the  fuuioral  rnieli. 


I 


The  last  diHtiDction  is  the  most  important,  an  a  pM^aa  abscess  following  the 
sheuth  of  the  pwias  muscle  will  he  conducted  heiioulh  the  outer  jiart  of  the 
crural  arch. — that  part  occupied  by  the  psoas  and  iliaeas  iTiteniu**, — and  of 
course  exteimal  to  the  femoral  artery  and  vein,  whilst  a  femorul  hernia,  fol- 
lowing the  course  of  the  vessels,  will  pass  through  the  inner  part  of  the  arch 
to  the  thit^h  inlurnal  to  the  feraonil  vein  and  artery.  Should  a  pelvic  uhseesa 
pai*s  tlirou^h  the  ohiurator  foniinen,  or  thiuu^h  the  fenianLl  iiinal,  the  ta«k 
of  distinjfuishing  the  disease  from  hernia  would  he  more  ditlieull ;  i)ul  a  care- 
ful inquiry  into  the  previous  history  of  the  palieiil,  and  the  use  of  the  exploring 
needle,  will  satisfactorily  declare  the  nature  of  the  minor. 

From  varix  of  the  snphena  mtiffna^  femoral  hernia  may  be  distinguished  by 
attention  to  a  few  contrasted  {Hjiuts: 


FKMOKAL    HERNIA. 

Marked  impnbe  on  forced  expiration. 

Not  r«taoTed  by  prauing  the  tumor  down- 
vanii. 

Not  affected  by  pretiing  on  the  sapbenoua  vein 
below. 

No  rarieoee  condition  of  the  vein  below  the 
Ivmor. 

When  rMtored  by  the  reouinhenl  poRitifn,  will 
floC  reaippeiir  when  the  patient  rikca  in  his  feel  if 
die  iapDenoui  opening  nt  bloeked  by  the  finger. 


VARIX   OF  THK  HAPHENA    MAGNA. 

Slight  impulse  on  forced  oxpiratioo. 

Temporarily  diiappean  by  preMing  the  awell- 
ing  downward)!. 

Temporarily  diraioi^hed  by  prewing  on  tba 
rein  below. 

Varicuae  atmte  of  the  vein  below  the  tunor. 

After  nubnidiog  onder  aimiUr  <?lrcum»tanoes, 
cannot  be  prevvnieil  from  returning  by  preuura 
orer  the  «aphonouB  opening. 


Fitfty  growths  are  frequently  seen  in  the  femoral  ivtrion  nf  the  thiijh,  and 
occasionally  occupy  the  saphenous  opening.  The  ditterejitial  peculiarities 
may  be  arranged  as  follows : 


FK.MORAL  HERNIA. 

Blaitio  Id  il«  coosirtcnce. 

Having  a  regulnr  or  uniform  surface. 

ItnpuUf  on  nnaghing  or  ftraining. 

AlwBVft  reducible  at  some  period  uf  iti  biatory, 
and  when  restored  to  the  abilomen  doei  nut  re- 
turn except  in  thcitundiog  position,  or  nponranie 
Ivrsible  ejfort  at  rtrminiDg  or  coughing. 


ADIPOSE  TUMOR. 

Doughy  in  ita  ouniiitvnce. 

Often  made  up  of  lobules. 

No  tmpul«e  on  ooaghing  or  straining. 

Never  redufihie,  or,  if  io,  a4laits  only  of  being 

f)nBbe<l  into  the  vapbenous  opening,  reapputring 
mmeiliately  aflor  the  removal  of  pressure,  with* 
out  referenee  to  position,  etc. 


Stircomntous  and  other  viali/jnant  tumors  occupying,  aa  thev  frequently  do, 
the  front  of  the  groin,  have  L>een  »o?nelimos  miHiaken  for  liornial  tumors. 
Their  rapid  growth,  irregular  surface,  peculiar  configuration  of  the  surface- 
veins,  and,  ahera  time  the  ]uirple  discoloration  of  the  overlying  nkin,  together 
with  their  irreducilulity  mid  tlieir  di.stance  from  the  saphenous  opening,  are 
Kuf!icient  to  establish  a  ju.st  distinction  between  such  morbid  gi*owtli&  and 
femoral  napturo. 

TaKATMBNT- — ^Thc  treatment  of  reduciblo  femoral  hernia  conBiats  in  the 
application  of  a  proper  truss.  The  pad  should  he  smaller  than  that  used  for 
inguinal  hei*nia,  and  decidedly  more  convex,  in  order  that  it  may  conimund 
the  saphenous  opening.  It  should  Ite  placed  at  nearly  a  right  angle  with 
the  Bpring.  so  that  the  pressure  may  bo  exerted  in  the  long  axis  of  the  fem- 
oral |)assage.  just  at  the  inner  edge  of  the  vessel  and  immediately  below  l*oti- 
part's  ligament.  As  in  inguin;il  hernia,  the  truss  should  eitcircle  the  pelvis, 
resting  in  the  concavity  which  existH  below  the  crest  of  the  ilium.    (Fig.  469.) 
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Nothing  beyond  the  retention  of  the  hernia  can  he  expeoted  l'i*om  any  appara- 
lUB  whatever,  a**  tho  t'emnra!  rini;,  lyin^  ft«  it  does  beneuth  Potipari*»  lignmenl, 
cannot  be  subjected  to  a  c-omprt*s:*i*)ij  sutfioieiit  to  effect  its  occhihion. 

In  irrediKiible  ieinonil  hernia  the  concave 
pad  should  lie  worn,  in  order  to  prevent  an 
nicreuHcd  protrusion.  In  the  event  of  an  ac- 
cident happening  to  a  truss,  rendering  it  in- 
adequate to  retain  t  he  rupl  uiX".  a  conical 
compress,  placed  over  the  Haphenous  open- 
ing and  secured  by  a  »pica  of  the  groin,  can 
bo  exteiui)onzed  with  a'ivaut^ge. 

Sft'niufuhifvd  fftnordf  hernia. — In  no  form  of 
strangulated  hernia  la  time  ho  important  n^ 
in  the  one  under  couj^idenUion.  TIic  CDiistric- 
tion  to  which  the  intestine  i«  subjected  by  the 
dense  apouyurotic  membranes  which  tHiunil 
the  fenmral  ringM  and  canal,  increaned  by  the 

I , :.. ,;..,. ^..i„Hj  nharp  angle  which  the  sac  is  compelled  to 

make  as  it  emergen  through  the  Haphenuuti 
opening,  is  sufficient,  in  many  inntancett,  to  destroy  the  life  uf  the  hernial  con- 
tents in  a  few  hours.  I  always  approach  a  case  of  fomoi-al  hi-rnia,  which  ban 
been  sii-artgled  fur  more  than  thirty  hours,  with  great  disU'ust  an  to  the  re8ulL, 
and  especially  fu  when  the  tumor  m  of  ivcenl  origin. 

In  attempting  reiiuclion.  the  patient  should  bu  placed  under  an  ana**ithetie, 
the  head  and  sh<iuldei-s  well  raised,  the  leg  on  Uie  artVcled  side  flexed  upon 
the  ihiirh.  and  the  tatter  bent  u]>on  the  pelvis,  with  tlie  knee  tuineti  inwards 
towards  the  opp<»sitc  side.  This  position  insures  the  most  complete  relaxa- 
tion of  the  structures  about  the  saphenous  (iponing.  The  surgeon  now  drawa 
the  tumor  down  upon  the  thigh. — should  it  have  turned  up  over  Poupnrt's 
ligament, — and  then,  after  using  slendy,  gentle  eomjiression  to  its  sides  for 
one  or  two  minutes,  pushes  it  backwards  into  the  external  femoral  opening, 
and  at  the  same  time  upwards  in  the  direction  of  the  internal  femoral  ring. 
The  reduction  will  be  favoi-ed  by  placing  the  thumb  and  lingers  of  the  other 
hand  on  the  margin  of  the  saphenous  opening,  in  order  to  prevent  the  contents 
of  the  hernia  fnun  overlap])ing  itssidesi.  To  secui*e  the  full  benefit  of  taxis,  it 
is  absolutely  necessary  thai  the  practitioner  should  understand  tho  anatomiciU 
peculiarities  of  the  femonil  ivgion.  The  three  movements  demanded  for  re- 
duction, by  the  i*eIation  of  the  hernia  to  the  region  thn>ugh  which  it  descends, 
are  tho  fallowing, — downwards^  hackwards,  and  upwardn.  If  these  have  been 
properly  tested  for  six  or  eight  minutes  without  success,  an  imn>cdintc  resort 
to  tlie  knife  will  be  necessary. 

Opkkation, — After  the  skin  hnfl  boon  well  cleansed  with  alcohol  or  other, 
and  subsequently  washed  with  corrosive  sublimate  lotion  (one  toone  thousand). 
the  surrounding  parts  being  covered  with  towels  wet  in  the  same,  the  patient 
should  bo  br<»ught  close  to  the  edge  of  the  bed,  '»r  he  may  be  laid  across  the 
bed.  with  the  limbs  resting  on  a  chair  or  a  stool  placed  at  its  side.  A  vt-rtic-al 
incision  is  next  made  over  the  enti»"e  length  of  the  tumor,  beginning  a  little 
above  Poupart's  ligament.  The  layers  requiring  dissection  are  the  skin.r4n|K*r* 
ficial  fascia,  and  cribriform  fascia.  Theso  sliould  be  niised  and  iiuMsed  with 
great  care  upon  a  grooved  director,  displacing  with  the  jiointof  the  instru- 
ment any  glands  or  maases  of  fat  which  may  be  in  the  way  of  the  dissection. 
Occasionally  the  superrtcial  pubic  vessels  will  reqtnre  a  ligature,  though  the 
blooding  is  usually  very  slight  in  this  operation.  After  exposing  the  wic,  the 
surgeon  must  seek  for  "the  stricture,  which  is  generally  found  to  consist  of  tho 
upper  horn  of  the  falcifunn  process  of  the  sartorial  pari  of  the  fa»cia  lata, 
commonly  called  Iley  s  ligament,  or  at  Poupart's  ligament.  I  have  never  met 
with  a  case  in  which  the  constriction  was  at  Gimbernat'8  ligatnent.  The  wtc 
should  now  be  pressed  down  with  the  fingers  of  one  hand,  while  the  probo- 
point  of  the  horuia  bistoury  ia  blid  fiaLwiso  under  the  ovurarcl 
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and  its  ed^e  turned  n^iiiHt  the  tense  mumbruno  with  sufficient  firmnetia  to 
produco  a  yliiifhl  division  nC  its  structure,  after  which  the  parts  can  be  stretched 
to  the  required  extent  if  the  tirst  nick  Ih  not  f^utticient.  An  attempt  f*houid 
now  be  made  to  effect  ivduction  without  t>penint^  the  sac ;  failiuj?  in  this,  the 
Aac  niurtt  be  divided  and  iln  coulents  ex])Osed,  Tlda  accouij)lishfd,  I  he  HurgeOD 
will  introduce  the  index  tiujt^er  iulo  the  neck  of  the  sac,  and.  finding  thoHtric- 
ture  to  bo  there,  proceed  to  relieve  it  in  the  same  cauti(tUEi  way  jim  when  at 
Iley's  or  Poupart  s  ligament.  In  usinp;  the  knife  for  the  purpose,  the  poi^ition 
of  the  blood-vcHrtcIrt  nxiisl  he  kept  in  mind.  The  position  of  the  femoral  vein, 
to  the  outside  of  tlio  hornia,  renders  an  incision  in  that  direction  dangerous. 
The  division  nhould  always  be  made  directly  upwards.  Tlu!  artery  most  ex- 
p04W*d  to  injury  is  the  obluralor,  which  is  derived  from  the  epigastric  and 
passes  over  the  neck  of  the  sac  to  the  thyroid  foramen.  As  tins  anomaly  i8 
a  ver}^  common  one,  the  operator  should  always  act  as  though  it  were  pres- 
ent, and.  to  avoid  wounding  the  vessels,  should  blunt  the  edge  of  the  knife 
by  drawing  it  over  his  forceps.  The  instrument  will  thus  be  renilered  too 
dull  to  hnrin  the  artery,  and  yet  will  be  sufficiently  shaq)  to  divide  a  tense 
meinbianc  like  the  stricture.  The  hernia  having  been  returned  into  the 
body,  a  draimige-tuhc  should  be  placed  in  the  lower  angle  of  the  wound,  the 
parts  tacked  together  with  a  few  stitches  of  the  interrupted  suture,  and 
the  ordinary  uutiseptic  dressing  applied. 


Umbilical  HerDia. 

Two  varieties  of  hernia  a|)pear  in  the  niediitn  line  of  the  body, — the  um- 
hiiwal  and  the  mtuUun  ventral.  l.'n»bilicai  hernia  may  be  either  <rom/c«//(//  or 
aa^xUred. 

The  contjtiiital  form  of  hernia  is  often  associated  with  other  defects  in  de- 
velopment, and  is  caused  by  an  iinperfecti(»n  in  the  umbilical  cicatrix  and  in  the 
recti  muscles  allowing  a  portion  of  the  abdominal  contents  tn  pass  through 
the  orifice,  and  by  S4»]>araling  the  umtiilical  artery  and  veins  to  form  for  itself 
n  cavity  in  the  connecting  cellular  and  g^t'latinous  tissue  of  the  cord.  The 
absence  of  the  skin,  and  the  tniuslncent  naiure  of  the  uniting  subKtance  of 
the  umbilical  cord,  will  admit  of  the  hernial  cnntent^  being  seen  within  its 
substance.  So  delicate  is  this  covering  which  encloses  the  intestine  that  it 
has  been  known  to  give  way  and  leave  tho  linwel  uncovered. 

Acquired  nmbilicnl  hernia  is  met  with  ))Oth  in  infai»ts  and  in  adidts. 

The  infantile  form  of  the  disease  nuiy  immediately  follow  birth,  even  be- 
fore the  foetus  is  scpanitc<l  fron»  its  plaoeiUal  connection, — a  fact  which  sug- 
gests tlie  propriety,  on  the  ]>art  of  tlie  acroucheur,  of  always  examining  the 
umbilical  end  of  the  coni,  in  order  to  ascertain  if  such  a  hernia  exists,  since 
otherwise  the  intestine  might  be  included  in  the  ligature  which  surnuinds 
the  funis.  Usually,  however,  infantile  umbilical  ruptun*  apiMjai-s  in  four  or 
five  montlis  after  birth,  or  before  the  constituents  of  the  umbilicus  have 
become  tirmly  cicatrized  to  the  surrounding  structures. 

The  disease  is  usually  caused  by  crying  or  by  straining,  and  hence  its 
frequency  in  children  who  stiffer  from  c^lic  or  intestinal  tenes*mus. 

Umbiliad  hernia  of  a^/m/^s.— Women  are  very  much  oftcner  the  subjects 
of  the  disease  than  men;  and  the  obese  sutfer  oflener  than  the  spare. 
Females  who  have  borne  children  are  most  disprisod  to  this  rupture.  In  every 
hundred  cases  of  hernia,  five  or  six  will  prove  to  be  of  the  variety  under  ciin- 
sideiatitm.  The  size  to  which  und>ilicul  hernia"  grow,  especially  on  ver>'  fat 
persons,  is  remarkable.  The  sac  crintnins  omentum,  a  portion  of  the  large 
and  small  intestine,  and  occasionally  the  elomaeh,  spleen,  and  liver.  Gay 
and  Nourse  each  fouu'l  the  latter  in  an  nmbilicnl  hernia,  and  Pmfessor  CJi-oss 
recoi-dsacase  in  which  the  sac  contained  the  gravid  utenisat  nearly  \\\\\  term. 
The  weiirhl  of  the  tumor  when  large  drags  the  umbilicus  down  very  much 
below  its  usual  situation.  {V\ii.  ITO.)  Considerable  discrepancy  of  opinion 
has  existed  in  reference  to  the  coverings  of  an  umbilical  hernia.    De  la  Faye^ 
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and,  lattir,  Petit,  denied  the  exiHteDcc  of  a  berniiil  &ac,  ai[e£ring  that  tho  peri- 

toueum  wafl  always  toru.  This  aocidtMit, 
no  doubt,  does  somutiiiios  orcnr,  hut  it  Is 
by  no  means  common.  On  the  eonlmry, 
the  pryseneo  of  a  jjerilonoul  eovcrinfif  huH 
not  only  been  doiuotmlrated  by  Cooper  and 
by  Scarpa,  but  hart  also  been  amply  con- 
rtrmod  by  uiuny  later  writerR.  In  urhiition 
to  a  Kae,  the  hernia  is  covered  by  cellular 
tissue  and  ihe  skin,  lit  lari^c  herniie  the 
siiperineumbent  parts  MonictimcM  become 
/greatly  attenuated,  the  peritoneum  and 
fascia  disappearin;jj  by  abwjrjjtiitn,  in  which 
oamj  the  content.s  of  the  tumor  are  almost 
directly  in  contact  with  the  nkin  ;  a  faet 
of  some  importance,  and  iiiculcatiiijB^  cau- 
tion when  it  beeomoH  necessary  to  operate 
in  cases  of  strangulation.  This  thinning 
of  the  tismies  may  eventuate  in  ulceration 
and  Hlou<rhinfr.  Such  was  the  result  in  an 
Irishwoman  who  was  at  one  time  under  my  care.  When  the  slouch  dropped 
off.  a  portion  of  omentum  slipped  throu^li  the  opening,  and,  becoming  con- 
Btricted,  caused  symptoms  of  strangulation,  for  which  1  was  obliged  to 
operate. 

Symptoms. — The  signs  of  an  umbilical  hernia  are  generally  very  distinct, 
and  consist  of  a  convex,  im*gnlar,  or  pyriform  swelling,  protruding  at  the 
navel,  varying  in  size  from  that  of  a  marble  to  that  oi  (he  adult  head,  in- 
creased on  coughing  or  by  an  energetic  expinuion,  yielding  both  a  resonant 
and  a  flat  sound  on  |K»rcussion,  and  in  its  early  stage  receding  during  recum- 
bency, or  suscoptiblo  of  being  reduced  by  pressure.  It  is  frequently  accom- 
panied with  colicky  pains,  tlamlency,  and  nausea. 

DiAONosis.^ — Fnd)ilieal  hernia  is  not  likely  to  be  eonfouitded  with  any  other 
aftection,  though  the  pi*esenceof  a  fatly  or  a  malignant  titmor,  when  situated 
in  this  region,  niighl  embarniss  one  not  conversant  with  such  diseases.  The 
fjitiy  tumor  is  generully  lobular;  yields  a  uniformly  tlul  percussion  ;  commu- 
nicates no  im|)ulsu ;  is  not  atfoeted  in  sixe  by  coughing  or  straining;  nor  is  it 
reducible.  In  maligrtaiil  disease  the  induiiition  is  unlike  the  rui.xed  elastic 
and  doughy  teel  of  a  hernia.  In  addition,  the  immobility  and  irreducibility 
of  such  a  tumor,  and  the  ai>8en(-e  of  any  increased  protrusion  during  acts  of 
forcible  expiratioii,  are  ((uile  sufficient  to  distinguish  it  fntm  rupture. 

TaEATMENT. — For  cases  of  eougoiiital  imibilical  hernia  there  are  two  plana 
of  trealment,— by  ctuupivssion  and  by  ligatinv.  The  lirst  is  lo  be  pivferred, 
being  less  likely  to  induce  peritouiiis.  The  heruia  must  be  prcK.m.'d  from 
the  cord  into  the  abdomen,  and  while  an  assistant  retains  the  sides  of  the 
aperture  in  close  contact  a  conical  cumpress  is  laid  over  the  navel  and  re- 
tained in  place  by  a  broad  strip  of  adhesive  plaster  extending  around  tlie 
boiJy  of  ihci  ehibi.  When  the  ligature  is  usti<l.  two  or  nutn*  pins  are  |»a±t8ed 
thrfMigh  the  sides  of  lb©  abdt»»ninal  opening. — care  being  taken  not  to  wound 
tho  |K'ritonenm, — and  the  parts  are  drawn  together  by  threads,  af\er  tho 
manner  id"  the  tigure-fd-cight  suture. 

In  infantile  hernia,  n  truss  should  be  applied  immediately  on  the  appear- 
anee  of  the  flisease.  with  the  almost  certain  |»r(ispect  of  etteciing  a  cure.  I 
have  long  been  in  the  habit  of  tising  a  V4'ry  simple  contrivance,  and  om» 
which  rlemand**  scarcely  any  skill  to  construct.  A  cork  about  one  inch  in 
iliamcter  is  ctit  into  a  plant>convex  fnrm.  thiveqnarters  of  at)  inch  thick 
fi*«)m  the  base  to  the  summit  ;  it*  tlat  surface  is  tjien  placed  upon  the  centre 
of  a  strip  •»!*  porous  plaster  three  inches  wide  and  suffi<ienily  ''*"K  to  en- 
compass the  hody  of  tlie  patient.  I  prefer  this  plaster  to  the  oniinary  adht^- 
sive  material.    The  ox]>u«ed  part  of  tho  cork  snould  next  b«  covered  by  m 
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Form  of  th«  ourk-'piwi  Imidiigv  fur  iiibiuiiU  uwl'lUoal 
berulm. 


piece  of  soft  chamoid  leather,  which  can  bo  Htitched  in  a  circular  manner 
to  the  plaster.  (Fi^.  471.)  In  the  application  of  this  dreiMing  the  pad  or 
cork    should    be  placed  directly  over 

the  navel,  iind    the  two  ends  of  the  Pig.  471. 

plaster  carrie*!  round  the  bofly  during 
the  act  of  expiration,  by  which  it  will 
be  fixed  with  sufficient  tiglituess  to 
insure  the  necessary  pre»tture.  Such 
a  dreB«ing  will  nmintuin  itn  place  se- 
curely lor  lour  or  five  niouths,  when 
it  CAn  be  ivneweci.  This  simple  con- 
trivauee  I  have  found  to  prove  more  satidfactory  than  the  umbilical  truss  so 
commonly  anplicd  in  cuhch  of  infantile  rupture.  A  very  eonirnon  defect  in 
the  pad  of  the  ordinary  instrunient  is  iiB  long  nipple-shaped  process,  which 
by  acting  as  a  wedge  is  calculated  to  pi-event  closure  of  the  umbilical  aper- 
ture; and  when  this  truss  is  used,  care  should  be  taken  that  a  convex  block 
be  substituted  for  the  conical  one. 

In  the  management  of  iintbillcal  hernia  in  the  adult,  a  tnws  should  be 
early  applied,  as  there  is  always  a  strong  tendency  in  the  ruptuiv  to  increase 
ill  size  and  to  become  iri*educible  from  adhesion  of  its  contents  either  to  the 

sac  or  to  each  olhcr.      Then?  are  two  trusses 
Fio.  472.  which    answer  well  as  means  of  retention  in 

ordinary  cases.  One  consists  of  a  convex  pad 
two  inches  or  two  inches  and  a  half  square, 
having  elastic  bands  attached  to  surround  the 
body;  the  other  is  a  large  concave  pad,  with  a 
convex  prominence  in  its  centre  (Fig.  472), 
which  is  placed  over  the  umbilicus  and  retained 
Uiubiikmi  trim  '       '"  place  by  two  steel  springs  surrounding  the 

body.  (Fig.  473.) 
It  is,  however,  the  umbilical  hernite  of  very  obese  women,  with  pendulous 
abdomen,  which  so  often  perplex  the  surgeon.  In  such  something  mora  than  a 
mcehanitsm  to  control  the  hernial  upertuj*e  is  needed.  There  is  required  a 
;eneral  supjjort  tor  the  entire  abdomen.  A  few  years  ago  I  bad  Mr.  Seeley, 
>f  this  city,  prepare  an  a])pui*utu8  which  has  given  me  great  natisfactiou  in 
of  both  reducible  ana  iri'cdueible  umbilical  niptiu^.     For  the  first,  or 


Fio.  478. 


Fio.  474. 


(>lllblllc<il  IrUM  BpplitM]  tu  tliu  Ujily. 


Bld»*rlow  tjf  tli»  a|i|iKnittia  «|»|>llc(l  fur  reOueilik) 
unt>llic«l  Ucrolo. 


iiblo  form,  an  oblong  hard-rubber  convex  pad,  throe  inches  long  by  two 
a  half  inches  wide,  and  having  two  studs,  one  at  e^ich  end.  is  fastened 
to  an  elastic  bandage  shaped  bo  as  to  be  adapted  to  the  form  of  the  abdomen 
and  capable  of  being  lightened  by  straps  and  by  buckles  placed  at  each  side, 
designed  to  unite  the  front  wttii  the  back  part  of  the  bandage.     Two  steel 
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lie liiw,  riiiii-at<t  nml  tn  irrivim  i)<li^  uinMII- 
cal  hrmU,  with  Wit  ttiul  Mitli  «]tnn(;  <lf- 
toclicd,  AiiJ  al^ive,  tbe  mdid  s|>|<lie>l  t>)  Ihe 


8pri(ig6  covered  with  hard  rubber,  having  a  ukit  at  one  end  and  a  pad  at  the 
other,  with  u  connecting  flirip  of  leather,  complete  the  apparatus.  To  apply 
this  truss,  the  hernia  should  be  puwhcJ  back  and  the  pad  Ik?  laid  over  the  wat 
of  the  protrusion  ;  next  the  elastic  banilatre  must  he  drawn  up.  by  means  of 

the  sidc-Htraps  and  buckles,  suthciontly  far 
to  give  the  requit*il«  ytipport.  atlor  which  the 
steel  springs  are  placed  around  the  body,  the 
pads  resting  on  each  side  of  the  spine  posto- 
riiU'ly,  and  ihe  slots  slipped  over  the  two 
studs  on  the  anterior  convex  block.  fFi,(j. 
474.)  In  cases  of  irreducible  hernia,  where 
the  object  is  lo  prevent  iho  increase  of  the 
nnnor.  it  is  only  nccussaiy  to  substitute  a 
hi>llow  pad  for  the  convex  one.  (Fit:.  475.) 
In  all  other  respects  the  a]>paratuH  is  the 
same  as  thai  described  t)>r  reducible  forms 
of  the  disease.  In  place  of  the  hani-ruhber 
concave  pad.  I  direct  one  to  be  formed  out 
of  gum-wood,  which  can  bo  readily  prepared 
of  any  sixc  by  a  turner. 

PerHons  sutfcrini^  from  larpe  irreducihie 
rnnbilical  hernia  are  frequently  hantssed  with 
symptoms  which  nimuiaie  lho>e  of  strangu- 
lation, such  as  abdominal  pains,  tlatuleiicy, 
tondernoss  over  the  rupture,  constipation, 
and  frequently  vomiting.  These  phenomena 
aro  irenerally  the  consequence  ol  some  im- 
prutlence  in  diet,  the  intOHtiiie  becoming  dis- 
tended with  gas.  or  jierhajts  from  it^  cnih* 
becoming  ontangleil  with  the  omentum.  In  such  cases  evacuations  fn>m  the 
bowels  should  be  solicited  by  large  injections  of  warm  water  containing  salt, 
or  of  flaxseed-toa  and  turpentine.  Tne  abdomen  should  be  covcre^I  with  hot 
fomentations,  and  small  doses  of  calomel  and  opium  (one-sixth  grain  i»f  cal- 
onu'l  and  one-fourth  gi*ain  of  (tpiuni)  administered  every  hour  until  ndiol'  is 
obtained.  Persons  having  such  hernia^  should  l>e  counselled  t*»  exercise  the 
greatest  care  In  regard  lo  articles  of  food.  Everything  calculated  to  produce 
flatulency  must  be  discarded,  and  daily  alvinc  evacuations  secured. 

Strangnfatni  Umhilkal  Hernia. — Of  one  hundred  eases  of  strangulated 
hernia,  about  six  or  seven  will  be  of  the  umbilical  variety.  The  syi^iptoms 
of  strangulation  are  often  of  a  slow  or  chronic  character,  rather  indeed, 
those  of  obstrnction  than  of  strangulation.  These  are  nausea,  vomiting, 
and  severe  colicky  pains  in  the  rupture,  the  latter  becoming  very  intenfte, 
either  generally  or  at  some  particular  part,  together  with  constipation. 
These  symptoms  may  continue  i'ov  two  or  three  duys,  and  yet  the  patient 
be  conducted  safely  thn^ugh  the  attack  without  a  ivsort  to  the  knife.  In 
most  cases  of  umbilical  hernia  a  considerable  amount  of  omentum  is  present 
ID  the  sac  with  the  bowel.  The  foniier.  lying  as  it  tioes  as  a  broad  nK>nibrane 
immediately  between  the  intestines  and  the  urnbiliciiH.  rn  liable  lo  bi>  pmtruded 
through  the  orifice  of  the  navel,  or  throiii^h  an  ojKMung  in  ihe  linea  nlba,  iu 
Hindi  a  manner  as  to  invest  the  periphenil  surface  of  the  intestine  like  one 
of  the  coverings,  rather  than  to  be  projected  as  a  fold,  the  form  in  which  it 
generally  appears  in  other  varieties  of  hernia.  The  pseudo-.Hiraiigulation 
uuiy  be  prmiuced  by  an  error  of  diet,  the  bowels  bec<»!ning  tiliinl  with  gaa, 
or.  if  the  rupture  be  an  irreducible  one.  by  an  additional  coil  of  intestine 
entering  the  sac.  or  by  some  entanglement  of  the  contents.  Whatever  tbo 
ciiuse.  not  a  moment  is  to  be  lost  in  overcoming  the  difficulty.  The  ftnlienl 
should  be  placed  under  the  influeuco  of  an  amesiheiie.  Ilu*  head  and  th& 
shoulders  raised,  and  Ihe  limbs  drawn  up  so  as  to  ivhix  the  abdominal  parieti^a. 
The  surgeon  next  gras]»s  the  tumor  with  one  or  both  bunds,  aeconliiig  lo  ita 
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bulk,  und,  after  drawing  it  forward  in  order  to  elongate  and  ounsequontly 
narrow  its  ront-ents,  ho  compivaseK  it  with  n  view  to  *lis|tlnc'o  the  flatus,  and, 
lantly,  puahes  the  contents  of  the  rupture  upwards  und  haekwrtrds.  If  a 
certain  portion  of  the  berniu  be  moro  leuso  und  resir^tanl  than  tlio  rest,  the 
taxis  Bhould  bo  addressed  to  that  part,  as  it  is  highly  probahle  that  the  obstruc- 
tion is  dc])endent  u|><jn  the  preseuee  of  a  loop  of  intestine  in  addition  to  tliat 
onJinarily  within  Ihewac.  Should  the  taxiMfuil,  ealiunol  and  opium  offer  a  ^oml 
prospect  of  sueeeBs.  One-fourth  of  a  grain  of  each,  given  every  hour  until 
twelve  or  fourteen  couMecutive  doses  have  been  taken,  accompanied  by  the 
application  of  ice  in  a  nibber  bat;  or  in  a  bullock's  bladder  to  the  lurnor.  will 
fi*etpiently  result  in  the  eul>sideneo  of  all  the  symptoms,  or  will  enahle  the 
surgeon,  when,  after  twelve  hours,  he  renews  the  IuxIh,  to  accon)]>liKh  with 
ease  the  reduction  of  a  part  or  tlie  whole  of  the  hernia.  In  two  instances, 
in  the  case  of  a  lady  whose  undiiiical  hernia  Lad  become  strani^ulaled  and 
where  taxis  had  failed,  I  was  able  to  restore  the  rupture  by  renewing 
tlie  manipulation  fourteen  hours  later,  calomel  and  opium  having  been  ad- 
ministered and  c-old  applied  liK'ally  during  the  interval.  <ireat  henetit  is 
, occasionally  derived  in  those  cases  from  administering,  aiU-r  the  tii-st  five  or 
ix  hours  of  the  ahovc  treatnienl,  a  large  enema  of  flitxseed-tea  and  turpen- 
ine.  The  stimulus  of  the  injection  appeal's  to  excite  a  |>eristalsi8.  which  is 
ininartcd  to  the  implicated  intestine,  if  the  latter  be  not  too  tightly  eon- 
slncted,  and  favors  the  expulsion  of  the  c^oiitniiuid  gas.  When  the  symptoms 
bironio  more  acute,  as  will  be  manifested  bv  obstinato  vomiting,  often  ster- 
coraceons,  by  increase  of  pain,  and  by  fehrife  disturbance,  the  oidy  hope  for 
the  patient  is  in  an  openiliim. 

Opeuation. — After  the  established  antisej)tic  preliminaries  have  been 
arriingcii.  an  incision  slirndd  he  made  exactly  in  the  mesial  line,  commencing 
two  inches  above  the  up|>er  part  of  the  tumor  and  terminating  some  two  or 
three  inches  below,  ui)iui  the  surface.  As  the  covetnngs  are  oiYen  greatly 
attenuated,  the  knife  miis(  bo  used  with  caution.  The  ditfeix^nt  laye]>*,  cou- 
sisting  of  the  integument  and  the  subcutaneous  adipose  tissue,  being  raised 
and  <]ivided  on  the  director,  the  liiu'a  alba  and  then  the  sac  wiil  he  exposed. 
Clearing  away  with  the  dii*ector  any  bunds  of  connective  tissue  which  may 
still  remain  adherent,  the  finger  should  search  for  the  tendinous  margin  of 
the  umbilical  opening,  wlieiv  perhaps  the  constriction  will  be  found,  and,  if 
so,  it  may  be  relieved  by  passing  between  the  tendon  and  the  sac  the  usual 
herniotomy  bistouiy  and  cutting  in  a  dii*ection  away  fintni  the  hernia.  It 
will  be  fortunate  if  the  reduction  can  be  effected  without  dividing  the  sac, 
for  when  the  hitter  l>ccomeH  necessarj^  the  doom  of  the  patient  is  probably 
sealed,  death  following  in  almost  all  such  cases.  If,  however,  the  strangula- 
tion caiuiot  be  overcome  wit liout  such  a  resort,  there  is  no  alternative  but 
to  lay  it  open  and  divide  the  stricture  within.  If  the  contents  are  found 
extensively  adherent,  i»o  further  attempts  at  reposition  shoidd  be  made;  the 
constriction  being  relieved,  the  intestine  or  omentum  may  bo  allowed  to 
remain  in  the  unreduced  state.  Before  deci<iing  upon  this  course,  however, 
the  surgeon  shoidd  carefully  unravel  the  one  fmin  the  other,  to  determine 
their  irreducibility.  If  the  intestine  has  become  gangrenous,  it  is  to  l>e 
tivated  in  the  same  manner  as  in  other  forms  of  rupture  under  similar  condi- 
tions. llMiiiu''S*  rt»cords  a  case  of  strangulation  which  was  inferred  to  an 
umbiiieal  hernia,  hut  which  afterwards  was  found  to  be  within  the  abdomen, 
and  suirgests  that  where,  under  a  like  misapprehension,  ttie  umbiiieal  sac  is 
opened  and  no  exfilanation  for  the  strangutation  is  found,  the  finger  should  be 
carried  into  the  abdomen  in  search  of  the  constriction,  as  was  once  done  suc- 
cessfully by  Mr.  Bryant.  Anomalous  cases  arc  occasionally  met  with  in  which 
the  hernia  U  bilobed  and  the  constriction  is  caused  by  the  separating  hand  ; 
and  in  still  rarer  instances  the  ru[)ture.  though  iVu'ming  a  single  swelling,  has 
passed  through  two  di-<tinet  opeiiiiigfl  in  the  median  line  contiguous  to  each 
other.    lu  old  cases  of  in-educible  strangulated  umbilical  hernia  the  omentum 
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is  of\cn  found  ho  thickened,  rough,  and  ulteretl  in  t.*haraeter,  fVom  ite  lonfr 
resideuce  oiitsidt;  of  the  body,  that  even  when  rediu-lioit  is  rK>8i«il>le  it  would 
bo  iiniH'o|x'i'  tu  roHNjiHj  il.  Alter  the  t»poi*tttiou  '\^  oonipleteti.  and  it'  the  eon- 
touts  are  in  a  sound  tiondition.  the  purls  shtmld  tnt  broui^lit  tojt;;ether  by  the 
interrupted  suture,  and  supporteti  by  fonipresses  oi*  carboUzed  ur  Mublioiuted 
gauze  covered  by  absorbent  cotton  and  eeeui^  by  antiseptic  roUefH. 


Ventral  Hernia. 

Vent  nil  hernia  may  appear  at  any  part  of  the  abdominal  walls.  The 
UHual  Hitutttiou  uf  KUfh,  Iiowever,  i^  in  the  eourne  of  the  Hnea  alba,  and.  Uir 
nnatoniieal  reasons,  otXoner  above  than  below  the  umbilieUH.  the  reeti  muselen 
divertjinjj  fmm  each  other  as  they  aj*cei»d  to  their  thomcic  uiiathnienl,  and 
leaviuj{  the  "  white  line"  lenn  pitjtected  in  thit*  region.  In  the  lun\bar  region 
there  is  a  small  s^ijace  posteriDr  to  the  nn^le  f(»rnied  by  tlie  iuiei'section  of 
the  external  and  internal  (ihli^jue  inutsele.s,  which  occasionally  admits  of  a 
prdtrnsion.  forming  a  lumbar  kf.niitt. 

Tbo  GerniuuH  describe  a  fitrm  of  ventral  hernia  not  entitled  to  that  di»- 
tinrtion.  as  it  couHistK  of  an  exti'eme  extension  or  Btret<.*hing  of  the  entire 
aiiteriiu'  abdominal  walls. 

Cai:hes. — Generally  this  fr»nn  of  rupture  in  the  result  of  wounds  weaken- 
ing the  pnrietew.  or  of  the  Hirelchinc;  of  the  titwueH  incident  to  the  partu- 
rient state.  I  have  hoimi  such  hernise  form  at^er  Cieniareftn  section,  and  in 
one  case  of  the  kind  was  obliged  to  operate  tor  a  Hti-anfxnhition  of  the  inii}f>!$. 
A  lady  was  recently  under  my  care  in  whom,  judgiu).^  Inuu  the  sijse  of  the 
Bwellin^,  all  the  intuHtines  wure  external  to  the  abdomen,  having  pa6:»ed 
throui^li  tlic  liuea  alba,  forming  a  pendulous  tumor,  ^vhich  lay  between  tho 
thighs.  The  contenis  of  this  nrotrusion  could  he  returned,  and  the  edgea 
of  the  recti  muscles  distiuetly  lelt  by  the  fin^ew. 

Contents. — The  c*»nlents  of  a  ventral  hernia  do  not  differ  in  any  particular 
from  those  of  other  varieties  of  the  disease,  except  when  small,  when  it  is 
said  that  the  omentum  alone  is  the  usual  occupant  of  the  nac.  Hoin  and 
Gareuijeot  spL-ak  of  one  form  of  the  att'eclion  in  which  the  stomach  alone 
constitutes  the  tumor,  an  inlerence  drawn  from  the  gastric  irritability  which 
is  present.  Scai-pa,  however,  could  discfiver  no  reason  why,  in  such  a  CAse, 
other  jxirlious  of  the  intestinal  tube  may  not  be  included,  and  states  that  no 
dissection  has  ever  been  made  to  prove  the  contrary.  The  irritability  of  tho 
slomat'h  he  considers  to  be  merely  sympathetic.  T^he  liK-ality  of  the  protru- 
sion, on  the  lett  side  of  the  ensiform  cartiUige,  constitutes  the  only  difference 
fi'om  hernia  in  tho  median  line. 

Tho  coveriniTH  of  a  ventral  hernia  are  the  skin,  the  subcutaneous  ceUulo- 
adipose  tissue,  and  the  peritoueunt  ;  when  the  rupture  occurs  in  tho  lunibftr 
refrioti,  some  of  the  libres  of  the  trarivei-salis  muscle  may  be  udde<i. 

Veutnil  hernia,  when  in  the  liuea  alba,  can  be  distin^^uished  fnun  tbo  umbil- 
ical form  of  thedisease  by  the  followint^  pecidiarilies.  Ventral  hernia  becomes 
a  |K.*dunculatvd  swellini^  when  it  attains  to  any  great  siz-e ;  umbilical  hernia 
retains  its  spherical  or  r(*uud  tigure  without  regard  to  bulk.  Ventral  hernia, 
passirtt^  through  a  slii-like  opening  in  the  linea  alba,  pos-sesscs  a  neck  which 
IS  s*jnu'what  oblong  or  flattened,  wheivas  umbilical  rupiui'e.  pas.sini;  through 
the  umbilical  ring,  is  round  in  shape,  and  the  edge  of  the  circular  aperture 
can  be  distinctly  felt  by  the  finijer.  Umbilical  berniat  increaso  in  volume 
much  more  miiidly  than  do  the  ventral,  and  cause  a  nuirked  change  in  tho 
appearance  of  tho  navel.  As  in  umbilical  ruptuiv,  so  in  ventral,  the  patient 
is  (d'tfu  annoyed  by  ga^^tric  and  intvstinal  irritationf  giving  rise  to  flatulent 
colic,  constipation,  and  somutimes  nausea. 

Tkratment. — Reduction  is  best  accomplishe<l  by  placing  the  penoD  ill  the 
recumbent  posture,  relaxing  the  parts  by  poAiiion.  and  ajjplying  preseure  or 
taxis  to  the  swelling.  Sht>uld  it  not  ritcede  spontaneously  when  reetored  to 
tho  abdomen,  a  trustf  Himihir  to  that  used  for  umbilical  ruptiuv  will  be  neoei^ 
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Bary  to  the  patient's  i^afety.    If  the  protrusion  bu  aiiuated  at  Aoroe  other  point 
than  the  nKMliun  lino,  tliu  iastrument  will  have  to  bo  modified  to  answer  the 

peculiarities  ol'  the  cat*^. 

Obturator  Hernia. — obturator  or  ibymid  hennia  passoH  from  the  intorior 
to  tho  exterior  of  iho  pelvis  ibiuuch  an  opening  in  Iho  uppor  part  of  the 
ihyroid  menihnino,  ocrupied  \>y  Lhc  obtunilur  arlury.  vt*iii,  and  nen^e.  The 
position  of  the  hernia  \n  such  tliat  it  is  clearly  recognizable  only  when  the 
tumor  is  of  eonwiderable  size.  The  sac  is  formed  by  the  peritoneum,  and 
itH  contents  may  1h*  either  inleaiine  or  omentum.  The  coverinpfs  consist  of 
ihe  ftkin,  snbeutaneoiif*  eclhilar  lissuf,  fa.sciu  lata,  peelineus,  and  ailduclor 
lon^UH  muscles.  The  relation  of  the  obtunitor  vessels  and  uervcH  ti>  the 
neck  of  the  sac  is  not  always  unil'ortn.  In  the  tifleen  cases  collcciod  by 
M.  Vinson,  the  vcsst-ls  were  nituate'l  in  six  cases  on  the  inside,  in  six  on  the 
outside,  and  in  the  rvmaiiiini^  thrt-e  hchiiul  the  nac* 

Symptoms. — (Obturator  hernia  would  st-arcely  be  suspected  unless  the  atten- 
tion of  the  surjijeon  were  called  to  its  p<»8i?ible  existence  by  the  symptoms 
of  intestinal  or  omental  strjtnLjulation  beinp  present,  without  ihei-e  being 
any  rupture  in  the  oi-dinajy  lieniial  Idealities.  When  such  signs  exist,  and 
aiv  found  a.ssi»eiaieii  with  an  ajipivciable  fulness  and  hardness  in  Scaii^a's 
triangle,  with  the  femoral  arU'rv  pulsating  in  front,  tiie  fenioi-al  and  inguinal 
rings  being  free,  and  pt'rlmps  stuue  pain  experienced  ahuig  the  inside  of  the 
thigh,  answering  to  the  distribution  of  the  obtui-ator  nerve,  the  existence  of 
an  obturator  hernia  may  be  inteired.  As  other  lijrms  of  hernia  may  ciwxist 
with  the  thyroid,  a  careful  tliagnosis  in  a  case  of  strangulation  of  the  latter 
could  be  reached  only  by  finding  the  former  reducible.  This  tbrm  of  rupture 
rarely  occurs  in  iM-'isons  uiuler  forty-tive  or  fiUy  years  (d'  age.  It  is  sup- 
posed thiit  the  wasting  of  the  musclen  ubout  this  lime  of  life  has  something 
to  do  in  its  pro'luction.  (>]teralions  liuve  been  Irequenlly  performed  to  re- 
lievo the  Htraiiguliition  of  obiui-juor  hernia.  M.  Obret  was  able  to  diagnose 
a  ease  of  this  kind  in  consetjuence  of  discovering,  on  a  cum]>arisoij  of  the  two 
thighs  of  a  ftatient  sutVering  from  signs  of  intestinal  strangulation,  a  little 
more  fulness  of  the  Scarpa  spmi-e  on  one  side  than  on  the  other.  Guided 
by  these  ap|tear;inees,  he  operated  with  "uccess.  Mr.  Bransby  Cooperjalso 
operated  successfully  on  a  case  f»f  obiurator  hernia  at  finy's  Hospital.  In 
this  instance  the  tibres  i>f  the  i>ectineus  luuNcle  appeared  to  have  cauneil  the 
sti'ict ure,  as  after  their  ilivision  the  hernia  underwent  spontaneous  reduction. 
Mr.  Birkett  has  collected  twenty-tive  cases  of  sti*angulated  th}Tt>id  hernia, 
and  others  are  occasionally  noticed  in  medical  jouruals:  so  that  the  diseaae 
cannot  be  regarde<l  u>  extn'mely  infrequent. 

Tbeatmknt.— When  redut  ibie.  the  rupture  should  bo  returned  by  elevating 
the  pelvis,  jiexing  the  limb  iil>on  the  abdomen,  aiul  nuiking  tirtu  pressure 
downwards  aud  upwards.  To  prevent  a  i-ecuri-ence  of  the  protrusion,  a 
truss  must  be  worn  with  a  conical  pad  so  adjusted  as  to  press  backwards 
and  upwards.  Holmes  states  that  Mv,  Kingdon  has  in  five  instances  reduced 
th\*roid  hernia. 

When  there  is  reason  to  infer  the  existence  *if  a  strangulated  obturator  her- 
nia, an  incision  three  inches  in  length  should  be  made  in  front  of  the  thigh, 
over  the  sapl»onoue  opening,  extending  from  Poupart*s  ligament  downwards, 
dividing  in  suceession  tho  skin,  the  supert1<'ial  fascia,  and  the  fascia  lata 
fomoris.  The  peetineus  and  the  adductor  muscles,  beitig  wow  exj)o!»ed,  hhould 
be  raiseil  and  severed  siitliciently  to  expose  the  sac,  when  the  re<iuction  may 
be  eflTecied  by  nicking  the  seat  of  stricture,  which,  as  nearly  as  can  be  ascer- 
tainedYmni  the  cases  collected,  and  from  the  anatomical  peculiariLies  of  the 
regiou.  will  be  found  in  the  edge  of  tho  thyroid  nieiubrane.  at  the  neck  of 
the  sac,  or  in  the  tibi-es  of  the  peetineus  muscles. 

*  NttBlnn'A  "  Kl^raena  <\f^  Paiholngte  ('hinirgicato,"  rot.  iv.  p.  40S. 
t  MtMlicu-Otiirureicnl  Timu^aclitfne,  vol.  xxziv.  p.  332. 
I  Medical  Timee,  vol.  i.  p.  lU,  18U. 
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Hernia  of  the  FoDtal  Cord. — This  variety  of  hernia  is  quite  rare.  I  saw  a 
CAnv  of  tho  kiiul  in  a  nuw-borii  t-hild.  the  jiatieiit  of  Dr.  Stewart,  of  this  city. 
Tho  ititoKtiiios  jittS-soU  llirough  tho  umbilicus,  following  the  vessels  of  tho  ihjwI, 
and  fovcivil  by  the  invit*tment  of  the  latter. 

Thkatmknt. — The  hernial  contents  are  to  be  pressed  back  into  the  abdo- 
men, the  cord  ligated  on  a  level  with  the  parietes,  and  a  compress  secured 
by  a  flannel  binder  or  an  adhesive  plaster  worn  over  the  navel. 

VVhei»  sii-an^ulaiion  tnkeH  pluco,  it  will  be  necessary  to  uncover  tho  hernial 
contents  and  nick  the  stricture,  which  will  be  found  at  some  point  in  the 
cii'cuinfeivuce  of  the  umbilical  ring. 

Ischiatic  Hernia, — Id  this  form  of  rupture  the  hernia  paH^es  through  the 
great  Hacroit*cbi)itic  foramen  in  the  ooui-se  nf  the  sciatic  f»lood-ve88el»,  below 
the  pyriformi**  nuiscle,  and  is  concealed  by  tbe  gluteus  maxinnis.  Such  oattea 
are  exceedingly  litre,  arid  perhaps  would  never  be  recognixed.  Sir  Aatley 
Cooper  recoitls  a  fatal  case  of  strangulated  ischiatic  hernia  which  was  di»- 
coveivd  only  alUn*  death.  The  dissection  in  this  instance  showe<i  theexidteuc© 
of  a  sac.  the  mouth  of  which  lay  in  front  of  the  internal  iliac  arti'rj'  and  be- 
tween the  ubtui*atijr  artery  and  veins, — the  former  being  above  and  the  latter 
below.  The  application  of  a  tniss  iu  the  event  of  such  a  rupture  being  diag- 
nosed would  bo  of  doubtful  utility,  as  the  pivssure  of  u  pad  could  not  bo 
made  so  as  to  command  the  outlet  with  any  degree  of  certainty.  Should  a 
gluteal  hernia  occur,  it  would  differ  tVom  the  isehmtie  variety  only  in  escaping 
from  the  pelvis  above  tho  pyriformis  muscle. 

Diaphra^atic  Hernia. — There  are  three  ways  in  which  the  abdominal 
viscL-ni  may  enlir  llie  chest,  constituting  this  form  of  hernia:  tii-st.  IVom  a 
congeniial  imporfe(ti()n  in  a  portion  of  the  diaplmigm.  usually  on  the  \c(\, 
side;  second,  by  a  dilatation  of  sonic  one  of  the  natural  ajwrlures  thi^ough 
which  ]uiss  the  a'sophagus.  aorta,  and  uitccndiug  cava  ;  and.  ihinl,  by  a  wound 
of  the  inuscle.  When  from  the  last-named  cause,  such  liernia^  are  usually 
fatal ;  though  I  have  given  a  case,  under  the  head  of  al>dotninal  wounds,  in 
which  a  person  lived  many  years  aflor  an  accident  of  this  kind.  There  aro 
no  means  of  dftermining  with  rertainty  this  form  of  hernia ;  though  iho 
intestinal  disturbance,  and  the  existence  4»f  tympanitic  and  gurgling  sounds 
within  thf  thoracic  walls,  together  with  tho  presence  of  great  thirst,  would 
servo  to  rentier  prt>buble  the  e.visteuce  of  this  affection.  Kven  if  it  were 
recognized,  the  surgeon  wouhl  be  powerless  to  relieve  his  patient  without  an 
o).>oration,  which  would,  in  all  probabiUty,  prove  as  fatal  as  tho  disonAO  it«eif. 

Pudendal  Hernia  i**  occasionally  9ocn  forming  a  tumor  in  the  labium,  which 
it  rt-acbes  by  pussing  down  between  the  vagina  and  the  ramus  of  the  ischium. 
It  can  be  recognized  by  the  impulse  communicated  on  coughing,  by  its  soft, 
clastic  tW\.  and  by  its  rt^ducibility  on  prv»ssure  applied  tl^ose  U.y  the  inner 
edge  of  tho  ramus  of  tho  ischium,  I  have  never  beon  able  by  any  contri- 
vance to  prevent  the  return  of  the  brrnia  at^er  reduction.  An  oblong  com- 
prifss  applied  over  the  labium  and  retained  by  a  T  bandage,  or  an  ivorv  pad 
attached  to  tho  truss  Munetinu's  worn  for  prolapsus  ani  or  for  hemorrlioids 
may  be  employe*! ;  but  either  will  be  founa  unsatisfactory,  and  will  Mjon  I* 
laid  aside.  1  have  never  seen  any  disability  arise  from  the  presence  of  such 
a  rupture;  but  my  experience  in  this  vnnety  of  hernia  is  quite  limited. 

Va^nal  Hernia. — In  this  rnptuiv  the  tumor  does  not  flcscmd  s<>  low  as  in 
tlo'  jtiidcmlal  variety.  It  is  situated  within  the  orifice  of  the  vagina,  en- 
croaching upon  this  canal,  and  is  a  sot\.  compressible  tumor,  having  an  im- 
pulse on  c<.mghing,  and  easy  of  reduction,  though  quickly  nwipi>earing  on  tho 
removal  of  pre-ssure.  The  course  of  this  hernia  corresponds  to  th*-  sjmce  l»o- 
tween  the  rectum  and  the  uterus,  and.  when  it  d(K^  not  arise  fVom  a  congenital 
imperfection  of  the  parts,  it  is  doubtless  most  commonly  caused  by  the  over^ 
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stretching  of  the  vui^iual  wuIIm  iind  the  underlying  connective  tiA»ue,  in  pnr- 
turitioii.  A  |>nitniHion  ol'thf  l>la'Mi*r  livi|Ut)Ully  oeeui-s  in  the  femulo,  which 
must  not  be  conlVniniltMl  witli  vaginal  h(.*r[iiu.  The  distention  of  the  Ibrnicr 
by  tho  occuniuliUioh  (»f  urino,  niid  iiH  collapse  ufYer  tho  punsugo  of  thai  oecns 
tion,  together  with  tho  fuct  that  tlie  catheter  can  be  curried  into  the  fiweUiug 
through  the  urethi*a,  will  serve  tu  erttublLsh  the  distinction. 

Perineal  Hernia  uppearn  in  the  poriueuni,  a  little  to  one  side  of  the  raphe, 
fornuMi;  ii  noticctiblc  swelling,  of  u  round  shape,  between  the  bladder  and  the 
rectum  in  the  male,  and  belweon  tho  rectum  and  the  vagina  in  the  female. 
The  route  lbllowe<l  hy  this  form  of  rupture  belbre  reaching  the  perineum  is 
along  the  inner  Hurface  of  the  levator  ani  mut*cle.  It  is  this  muscle  which 
prevents  the  prutrusion  fnim  paisning  intij  the  ihchitf-rectal  space  and  aj)|>euring 
at  the  Bide  in.stciid  of  iu  front  of  the  bowel.  How  the  ru]>iiire  is  related  to 
the  pelvic  fascia  haa  not  been  detennine<l.  If  the  latter  wore  torn,  the  horrua 
would  lie  between  the  recto-vesical  and  the  levator  ani  layers  of  the  fascia  ; 
and  if  not  broken,  it  wtmld  seem  necessary  that  both  the  lamina  of  this  mem- 
brane which  is  retlected  on  the  side  of  the  bla<lder,  and  that  between  the 
bladder  and  rectum,  should  form  coverings.  The  swelling  does  not  always 
appear  in  the  perineum,  but  can  be  diticovered  by  an  examination  through 
the  rectum.  The  disease  haa  ibllowed  the  of)era(ion  of  lilht>tomy.  in  conse- 
quence of  a  carelcBs  division  of  the  peritoneum  with  the  gorget.*  In  the 
parturient  female,  tho  danger  from  pressure  by  the  child's  head  would  j>rr»ve 
verj'  serious  in  the  event  of  much  a  ncrnia  being  present.  The  same  wcmld 
be  true  of  the  vaginal  Ibrm  of  the  disease.  The  existence  of  this  hernia  can 
be  inferred  fii^in  the  presence  of  inleKtinal  disturbance,  from  the  sound  emitt«Kl 
when  it  is  pushed  back,  and  friim  its  impulse. 

Treatment. — The  use  of  a  lanje  pessary  has  been  recommended  as  a 
means  of  preventing  a  descent  of  the  nipiure,  as  has  also  the  application 
of  a  hemorrhoidal  truss  the  pad  of  vvhicli  shall  he  s(.»  tbrnied  as  to  rest  Hrmly 
i^^inst  the  perineum.  The  first  npplianee  fnltiis  the  intlication  veiy  imper- 
fectly, and  the  second  cannot  do  niuiv  tlian  prevent  a  further  increase  tn 
the  protrusion. 

Saoro-Bect&l  Hernia. — It  has  happened  that  in  a  case  where  the  piece** 
composing  the  sacrum  have  failed  to  join  by  ossification,  a  portion  of  the 
intestine  has  passed  through  the  defective  part  and  formed  a  tnnvor  over  the 
lower  part  of  the  spine,  to  which  the  above  name  has  been  given.  Such  a 
Hwelling  would  bear  some  resembhince  to  spina  hitida,  hut  could  be  distin- 
guiflhed  trom  the  latter  by  it»  redueibiiity,  by  the  gurgling  sound  heard  on  its 
rewtoralion  into  the  [ndvis.  and  by  its  tfxpansive  impulse.  Tho  treatment  of 
auch  a  hertiia  would  consist  iu  secunng  a  pad  over  the  seat  of  the  protrusion 
by  either  a  porous  or  an  adhesive  plaster,  or  by  a  spring  tmes.  until  tho 
opening  became  closed  by  progressive  ossitication. 

Properitoneal  Hernia  ih  a  form  of  rupture  so  designated  by  Kronlein,  and 
answers  to  what  is  termed  interstitial  or  intmparietal  hernia.  The  leading 
characteristic  of  this  form  of  rupture  is  its  relation  to  the  pentoneum,  its 
aao  lu'ing  a  diverticulum,  situated  in  front  of  or  between  tne  peritoneum 
and  the  transversa  lis  fascia,  often  forming  an  oblong  tunn>r  above  and  nearly 
parallel  with  Poupart's  ligament.  Dr.  Uulles,  in  an  inteivsting  article  on 
inguino-proi>eritoneal  hernia,  has  brought  together  the  cases  of  Kronlein, 
in  number  twenty-four,  and  one  oj)eraled  on  by  himself,  making  twenty-live 
cases  of  this  vanety  of  hernia.  Since  the  publication  of  Dr.  Dulles's  paper. 
Dr.  Torrey.  of  IJnxiklyn,  Xew  York,  reports  a  similar  case,  and  to  this  1  may 
add  two  others  of  n\y  own,  both  ocenmng  in  young  men  with  an  unde- 
wended  testicle,  making  in  all  twenty-eight  cases.  The  analysis  made  by 
Dr.  Dulles  shows  that  the  great  majority  of  the  patients  (^twenty-four  in 

•  Cooper'*  Surgie*!  DiotiODarj.  vol.  \,  p.  998. 


DISEASES  OF  THE  ABDOMEN. 


number)  were  males,  and  only  four  female!^.  In  nearly  all  the  hernia  waa 
ci>ngGnital,  and  in  many  it  was  a«soc'iutod  with  an  undysoomiod  lesUcle. 
The  chief  practical  |niint  to  the  fturcjcon  oonncoied  with  properitoueal  hernia 
is  his  liability,  in  cases  of  strangulation,  to  fail  to  appreciate  the  exact  rola- 
tionB  of  its  anat4iinicjil  parts,  and  cnnHcquently,  after  having  divided  what  is 
believed  to  be  the  f^iricrure,  he  may  wupi>ose  lie  has  reduced  the  rapture  into 
the  abdominal  cavity,  wtien  it  ban  only  been  jmshed  into  an  a<lveutitiou8 
pouch  or  diverticulum;  and  the  name  cri'or  may  be  committed  when  taxis 
alone  is  employed.  In  either  case  the  symptums  of  strangulation  will  con- 
tinue thougn  the  tumor  may  disappear. 

Should  this  form  of  hernia  occur  in  connection  with  femoral  rupture,  it 
would  be  called  crui^>properiloncal. 

Cystocele. — In  addition  to  the  forms  of  rupture  alremiy  described,  the  blad- 
der has  been  known  to  protrude  through  the  external  abdominal  ring,  and 
also  through  the  femoral  opt-ning;  and  in  onu  case  of  inguinal  cystocele  given 
by  Ruysch.  the  wwi  contained  a  portion  of  inteMine  in  addition  to  the  bhid- 
der.  verdier.  Petit,  and  Pott  have  each  givon  an  instance  of  cv'stooole 
in  wliich  the  bladder  contained  calculi.  The?*e  formations  no  doul>t  wore 
caused  by  the  obstruction  otl'ered  to  the  eHca[>e  of  the  urine  in  the  unnatural 
positions  of  the  viscus.  A  curious  case  it*  related  by  Verdier,  in  which  the 
etone  in  a  cystocele  was  mistaken  for  a  bubo,  and  cauetic  applied  for  its  de- 
Btruction,  by  which  a  urinary  fistula  was  formed* 

The  cause  of  vesical  hernia  is  probably  habitual  neglect  in  passing  the^ 
urine,  in  conseciuenco  of  which  the  walls  of  the  organ  become  overdistend*  ' 
and  the  ligaments  unduly  sirotched,  thus  allowing  the  organ  to  be  pi 
into  iniUHual  channels  by  the  su(>enncumbent  vi^ceiii. 

Symptoms. — The  nrescnoe  of  fluctuation,  the  desire  to  urinate  on  comprt^ss- 
ing  the  tumor,  and  the  diminution  of  the  latter  during  mii-turition,  will  enable 
the  practitioner  to  rccotcnize  the  nature  of  the  aflection. 

Treatment. — A  Her  reducing  the  cystocele,  a  truss  should  be  applied  to 
prevent  its  return. 

The  diverticuinr  hemin  of  Littre  consists  of  cither  a  congenital  ofl'shoot  or 
t»  prolongation  from  some  portioTi  of  the  intestinal  canal,  generally  the  ileum. 
Or  it  may  be  formed  by  a  protrusion  of  the  serous  and  mucous  coats  of  lb« 
bowel,  in  consequence  of  the  muscular  tunic  giving  way.  In  either  con- 
dition the  affected  portion  of  the  tube  may  enter  the  inguinal  or  the  femoral 
eunal  and  constitute  the  contents  of  the  sac. 

*  Ct>o|»ur'a  SarpCMl  OioUuiiArj,  vol.  i.  |>.  100. 


CHAPTER  X. 

WOUNDS  OF  THE  EXTREMITIES. 

The  danger  of  wounds  of  the  extremities  consists  in  the  injury  done  to  the 
bl(>od-ve»seI»,  nerves,  articulations,  and  bones. 

The  principal  blood-venHels,  whether  the  lirnh  he  in  a  stale  of  repi)sp  or  of 
defence,  are  so  situated  as  to  he  least  exjioHe<l  to  harm.  When  the  arm  han^ 
quietly  hy  the  side  of  the  body,  the  bracliial,  radial,  and  ulnar  arteries  ai*o 
directed  inwards,  and  tJ»e  palm  of  the  hand,  in  which  lie  the  jialuiar  arches, 
ie  turued  backwards.  When  the  arm  is  raised  in  an  attitude  of  offence  or  of 
self-defence,  the  same  vessels  remain  in  the  least  exposed  position.  In  the 
lower  extremity,  the  I'emoral  artery  passes  to  the  inner  and  posterior  part  of 
the  Ihii^h,  the  posterior  tibial  \^  jdaced  between  two  planes  of  muscles,  and 
the  anterior  tibial  is  likewise  deeply  situated,  hesiiles  reueivin/f  an  additional 
protection  from  the  HulJenl  spine  of  the  lil>ia.  At  the  inner  ankle,  whoiv  the 
posterior  til>ial  ])aHses  into  tlie  i'oot.  a  deep  ivcess  exists,  formed  by  the  ctm- 
cavity  of  the  os  calcin  and  the  projection  of  the  internal  malleolus,  which 
conduces  greatly  to  the  safety  of  the  vessel. 


Wounds  of  the  Upper  Eztremity. 

When  a  wound  involves  the  intej^uinunt.  or  both  the  integument  and  the 
muscles,  the  tnyitmont  does  not  iliffer  from  thai  proper  to  similar  injuries  in 
other  parts  of  the  body.  The  hemorrhage  must  be  controlled,  all  foreij^n 
eubslances  removed,  the  parts  tniited  by  the  interrupted  silver  suture, 
antiseptic  dressings  applied  over  the  wound,  and  the  dressinjafs  confined  in 
position  by  a  roller  bandage.  When  a  muscle  is  divided,  the  stitches  should 
mclude  its  rxtreniities.  and  the  arm  he  placed  in  that  position  which  will 
insure   the  most  perfect  relaxation  of  the  parts.     Tendons,  when  severed, 

tBhould  bo  united  by  the  animal  suture. 
The  most  vital  portiitns  of  the  np{>er  extivmity  are  the  following:  Pirst, 
The  axilla,  es|>cti;dly  that  part  below  tbe  middle  of  the  clavicle,  in  which  lie, 
not  far  from  the  snrthce,  the  axillary  arl<!ry  atwl  vein,  the  cephalic  vein,  and 
the  axillary  plexus  of  nerves:  below  this  point  tht^  great  folds  of  the  armpit, 
and  the  femtion  (d"  the  latter  to  the  side  of  the  chest.  sei*\-e  to  shelter  the  ax- 
illarj'  vessels  and  nerves  from  injur)'.  Second.  Tlu'  inner  edjije  of  the  biceps, 
along  which  lie  the  brachial  artery  and  median  nerve,  is  another  vulnerable 
rogi4)n.      Third.  The  aniibruchial  fossa,  or  that  parr  in  front  of  the  elbow,  is 

»an  important  space.  In  tliis  are  situated  the  median  basilic-  nnd  median 
cephalic  veins,  together  with  mimerous  lilameuts  of  the  internal  eiilanoous 
nerve,  and  deeper,  under  the  bicipital  aponeurosis,  the  brachial,  nidial,  ulnar, 
and  interosseous  arteries,  with  the  median  nerve.  Fourth.  In  the  forearm 
MOver  the  course  of  the  radial  and  ulnar  arteries,  the  former  of  which  is 
^psupeHicial  in  its  entire  extent,  the  latter  aLso  at  its  lower  fourth,  in  which 
ftituations  these  vessels  are  particularly  exposed  to  injury.  Fifth.  At  the  root 
of  the  thumb,  wheiv  the  nidial  artery  passes  to  the  Fiack  of  the  hand,  and  in 
the  palm  rd'  the  hand,  in  which  are  lodged  the  two  palmar  arches  with  their 
numerous  large,  inosculating  branches.  In  this  last  portion  of  the  up[»er 
i€xtreniity  we  have  a  region  which,  when  wounded,  demands  for  its  treatment 
[the  highest  surgical  skill. 
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wouyns  of  the  extremities. 

Wounds  of  the  Arm. — The  arteries  of  the  arm  are  iVeqoently  divided  hj 
0tab«  or  cuts,  tbey  are  sometimes  torn  \n  fractures,  or,  in  the  case  of  the 
axillar)',  by  fort-ible  att^inptH  to  rednce  old  luxations.  Not  unfrequmitly  the 
TMselsat  the  wrist  or  in  the  band  are  wounded  by  chiseU  or  by  broken  piece* 
of  ehMs.  When  the  axillary  or  the  bracbiul  arter>'  has  been  severed,  there 
villbe  DO  pul^c  felt  at  the  wrint.  Jf  the  damat;^  to  one  of  the  large  vo6^$ 
of  the  ami  is  caum^d  by  a  bullet  or  by  a  puncture,  there  folloirs  a  sweUing 
monr  or  1*-sa  ditfiist-d,  in  whioh  piil-salion  is  ^'nerally  detected. 

Tbeatment. — In  all  injuriejf  of  the  blood-ve^^eU  of  the  arm  and  the  foreanu, 
the  profMjr  course  is  to  seek  for  the  artery  in  the  opening  made  by  the  vulner- 
ating  br>dy,  enlarging  the  wound,  if  necessary,  for  the  purpose,  and  tying  both 
ends  of  the  divided  trunk.  When  a  ligature  is  placed  on  the  proximal  end  of 
a  wounded  vessel,  above  a  collateral  branch,  the  hitter  should  likewise  be  tied : 
otherwise  the  blood  may  find  it«t  way  buck  through  the  anastomosing  brancbeci. 

There  are  circumstances  which  may  require  a  departure  from  this  rule. 
For  example,  an  injurj'  involving  the  asillar\-  high  up,  accompanied  by  much 
«wellitig  from  blood  and  inflammatory'  producl^i,  will  be  beet  treated  by  open- 
ing the  neck  and  securing  the  subclavian  external  to  the  scalenus  muscle, 
as  such  a  course  will  necessitate  a  less  extensive  division  of  tissues^  and 
will  include  a  part  of  the  vessel  which  is  sc»me  distance  from  any  bninch««». 
Again,  in  a  wound  at  the  upper  part  of  the  forearm,  near  the  elbow-joint,  in 
which  the  vessels  have  been  previously  tied  at  the  seat  of  injury,  but.  in  con- 
Bequenco  of  a  soft,  (edematous,  and  sloughing  state  of  the  sot>  parts,  secondary 
hemorrhage  has  taken  place,  it  is  better  to  tie  the  brachial  above  the  articu- 
lation. 


Woundfl  of  the  Hand. — Wounds  of  the  palmar  arch  i>r  of  its  branches  forra 
no  exception  to  the  general  law  above  mentioned.  It  has  been  recommended 
in  these  injuries  to  tie  that  vessel  in  the  forearm  the  compression  of  which 
arrest*  the  bleeding;  but  when  it  is  considered  that  between  the  palmar 
arc^hes  and  the  radial,  ulnar,  and  interosseous  arteries  a  free  intercommu- 
nication of  bninchcH  exit^its.  which  brancbes  arc  singularly  uniform  in  their 
size,  the  unsoundness  of  such  a  practice  becomes  obvious.  When  the  wound 
is  small,  (litltcully  is  sometimes  experienced  in  placing  the  ligature  securely 
on  Ihe  bleeding  vessel,  the  thread  slipping  otf  when  the  tenaculum  is  with- 
drawn, in  such  cuHCrt  an  instrument  in  which  the  handle  and  a  part  of  the 
ahuiik  cau  be  detached  from  the  curved  ext]*eniity  (Fig.  470)  wilt  be  found 
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very  uncAil,  as  the  latter  may  be  allowed  to  remain  in  the  opening  until  the 
ligature  becomes  separated  by  niceration.  when  b*>th  will  come  away  together. 
AVheri  the  ojiening  is  not  sufticiontly  large  to  allow  free  access  to  the  bUnHling 
trunk,  it  should  be  enlarged  to  the  ivquired  extent.  In  making  incisions  for 
this  object,  no  thrusts  are  permissible.  The  surgeon  must  undcrstai»tl  the 
distribution  of  the  vessels,  and  with  such  knowledge  he  may  proceed  with 
entire  conHdence  to  expose  the  deep  part  of  the  hand.  The  skin  nuist  tii-st 
be  divided,  and  next  the  superficial  (iiscia,  when  the  palmar  nnonourosis  will 
Ik^  brought  into  view,  which  can  bo  readily  recognized  by  its  white,  tendinous 
appeurum'e.  The  important  vessels  are  all  beneath  thim  'itmctnre  To  open 
this  nii'mbrani'  safelv,  a  slighl  puncture  should  be  made  through  its  *ub- 
Utance.  and  a  grooved  director  intro<lucod.  by  means  of  which  the  faM*ia  eao 
be  raised  IVotn  the  vessels  and  nerves  beneath,  and  its  succcMstiil  division 
accomplished,  giving  an  exposure  of  the  parts  sutHcieutly  ample  for  t^octiriog 
bolh  ends  of  the  wounded  vessel. 
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After  tying  vesBels  belonging  to  the  palmar  arch,  or  the  arch  itaelf.  and 
parficularly  where  the  tissuofl  aro  Homownat  unsound,  the  force  of  the  blood- 
stream in  the  hand  should  bo  diminished  by  placing  oblong  compresses  over 
the  mdial  and  ulnar  arterie;^  and  r^ecuring  the  same  in  position  by  a  roller, 
beginning  at  the  hand  and  extending  up  to  the  elbow ;  or,  if  the  pressure  of 
a  bandage  be  painful,  the  object  may  be  attained  by  elevating  the  arm  and 
flexing  it  to  an  acute  angle. 

In  the  treatment  of  lacerated  wounds  of  the  hand,  whether  caused  by 
machinery  or  by  the  buitsting  of  fowliug-pieces,  the  surgeon  must  consider 
well  hia  case  before  having  recourse  to  amputation.  The  vitality  of  the 
upper  exti-emity  attains  its  maximum  in  the  hand.  Here  are  concentrated 
the  branches  of  three  considerable  arterial  trunks,  having  an  intimate  inos- 
culation with  one  another  ;  here  also  is  a  rich  supply  of  nerves  ;  and  hero  are 
the  insertions  of  thirty-six  muscles.  All  these  cumpijnt*ntti  are  HUpi>ortcd 
by  a  skeleton  consisting  of  some  twenty-seven  small  bones,  with  curiously- 
contrived  articidatious,  well  calculated  to  combine  solidity  with  niobility, 
and  having  a  large  continuous  surface  of  synovial  memljrune.  It  is  the 
vital  energy  necessai-y  to  move  harmoniously  such  a  combination  of  parts 
which  confers  on  the  humiin  hand  its  singular  power  to  resist  injuries  and 
repair  the  most  extensive  mutilations.  Indeed,  unless  in  cases  of  utter  dis- 
organization of  all  the  components  of  this  part  of  the  limb,  I  never  despair 
of  its  recovery. 

In  the  treatment  of  lacerated  wounds,  no  remedy  compares  in  value  to 
irrigation  with  water  containing  corrosive  sublimate  (one  to  two  thousand). 
At  tii*Ht  (he  water  should  not  bo  applied  too  cool,  for  fear  of  lowering  the  cir- 
culation below  the  degree  necessary  for  the  work  of  sepamting  the  damaged 
fragment  of  tissue  and  of  reconstructing  the  injure<l  parts;  but  as  these 
processes  advance,  less  attention  is  necessary  on  this  pomt.  Bleeding  from 
the  digital  arteries  which  lie  along  the  borders  of  the  finger  is  easily  con- 
trolled by  pressure  made  with  a  compress  and  a  narrow  rolfor. 

Punctured,  poisoned,  and  contused  wounds  of  the  hand  aro  frequently  fol- 
lowed by  deep-seated  abscesses,  which  pn>ve  excessively  painful,  are  accom- 
panied by  severe  constitutiunal  disturbance,  such  as  rigors,  fever,  headache, 
Blet'plesHness,  and  entire  loss  of  appetite,  and,  unless  promptly  treated,  pro- 
duce the  most  exten.sive  disorganization  of  stnicture,  leaving  the  member  stiff, 
distorted,  and  withered.  These  palmar  abscesses  may  be  situated  in  four 
localities:  fii*st,  in  the  subcutaneous  tissue,  in  which  iocnlity  they  are  least 
harmful,  as  they  readily  come  to  the  surface;  second^  beneath  the  middle 
chamber  of  the  palmar  fascia,  which  corresponds  to  the  hollow  of  the  hand; 
third,  under  the  thin  expansion  of  this  fascia  which  covers  the  muscles  that 
form  the  ball  of  the  little  finger;  and,  fourth,  under  a  similar  extension  of 
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the  palmar  fascia  which  spreads  over  the  muscles  constituting  the  ball  of  the 
thumb.  (Fig.  477.)  The  great  strength  of  the  central  portion  of  the  palmar 
aponeurosis  and  its  membranous  connections  with  the  two  middle  metacarpal 
bones  renders  purulent  collections  in  the  second  position  exceedingly  danger- 
ous to  the  welfare  of  the  hand.  The  medical  attendant  is  often  misled  in 
Bach  caaeSj  as  the  resistance  encountered  by  the  intlammatory  products  on 
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Wounds  of  the  Arm. — Tho  arteries  of  the  ai-m  are  frequently  divided  by 
HtuljH  or  cuts;  they  ore  aonietiuiL's  torn  in  fractures,  or,  in  tho  case  of  the 
axillary,  by  I'orciblo  attempts  lo  reduce  oM  luxations.  Xol  unfroqueiitly  the 
vuHselr*  at  the  \vri«t  or  in  the  bund  are  wuiuuloU  by  ehiselH  or  by  broken  jiieees 
of  fiflaw^.  When  the  axillary  »*!'  the  Urachiul  artery  ha8  l)een  severed,  there 
will  be  no  pulse  felt  at  the  wrist.  If  the  damage  lo  one  of  thu  large  vesftela 
of  the  arm  is  caused  by  a  bullet  or  by  u  puncture,  there  folUiws  a  swelling 
more  or  less  dittuscd.  in  which  pulsatioti  is  generally  delected. 

Trkatment.— In  all  injuries  of  the  blo(>d-vo»bels  of  the  arm  and  the  forearm, 
the  proper  coui*8e  is  to  seek  ftir  the  artery  in  the  opening  made  by  the  vulner- 
ftting  body,  enlarging  the  wound,  if  necessary,  for  the  purpo»e»  and  tying  both 
ends  of  the  divided  trunk.  When  a  ligature  Is  placed  on  the  proximal  end  <»f 
a  wounded  vessel,  above  a  collateral  bvauth,  the  latter  should  likewise  be  tied  : 
otherwise  the  blwMi  may  lindits  way  back  through  iheauawtomosing  branches. 

There  arc  circumstances  which  may  r^qnirc  a  <loparturo  from  this  rule. 
For  example,  an  injury  involving  the  axillary  high  up.  accomjianied  by  much 
Hwolliug  from  Llood  and  inflamnmtory  products,  will  bu  beat  treated  by  open- 
ing the  neck  and  securing  the  nubelaviau  external  to  the  scalenus  muscle. 
as  such  a  course  will  neeeHsitjite  a  less  extensive  division  of  tissui^s,  and 
will  include  a  part  <if  tlie  vcss<d  which  is  some  distjince  from  any  branches. 
Again,  in  a  wound  at  the  upper  part  of  the  forearm,  near  the  elbow-joint,  in 
which  the  vessels  have  been  previously  lied  at  the  seat  of  injury,  but.  in  con- 
sequence of  a  soft,  (tKlematous,  and  sloughing  state  of  the  soft  parts,  secondary 
hemorrhage  has  taken  place,  it  is  better  to  tie  the  brachial  above  the  articu- 
lation. 

Wotinds  of  the  Hand. — Woumlsol'the  palnuir  arch  or  of  its  branches  form 
no  exception  lo  the  general  law  above  mentioned.  It  hat*  been  recommended 
in  these  injuries  to  tie  that  vessel  in  the  foivarm  tlie  compression  of  which 
arrests  the  bleeding;  but  when  it  is  considered  thjit  between  the  palmar 
arches  and  the  nidial,  ulmir,  and  interosseous  arteries  a  free  intercommu- 
nication of  branches  exists,  which  branches  are  singularly  uniform  in  their 
sixe.  the  unsoundness  of  such  a  practice  becomes  obvious.  When  the  wound 
ih  small,  difficulty  is  sometimes  experienced  in  placing  the  ligature  hccurely 
on  the  bleeding  vessel,  the  thread  nlipjiing  otl"  when  the  tenaculum  is  with- 
dmwn.  In  such  cases  an  instrument  in  which  the  handle  and  a  part  of  the 
shank  can  bo  detached  from  the  curved  extremity  (Fig.  47t»)  wdl  be  found 
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Tpry  uso<\i!.  as  tho  latter  may  he  allowed  to  remain  in  the  ojiening  until  tho 
ligature  becomes  separated  by  ulceration,  when  bnth  will  come  away  together. 
When  the  opening  is  not  sufllcieiilly  large  to  allow  free  access  lo  the  blee»ling 
trunk,  it  should  be  enlarged  to  the  required  extent.  In  making  iricisions  for 
this  object,  DO  thrusts  are  permissible.  The  surgeon  must  undei>tand  the 
distribution  of  the  vessels,  and  with  such  knowhMlge  he  may  proceed  with 
entire  contidonce  to  expose  the  deep  part  of  the  hiind.  The  skin  must  firwt 
be  divided,  and  next  the  stiperticial  fasi*ia.  when  the  imlmar  aponeurosis  will 
be  brought  into  view,  which  can  be  rwidily  nH*ogrii«e<l  by  its  white.  ten<iin4ms 
ftppeaninco.  The  important  vessels  are  all  beneath  this  structure.  To  op<'n 
lis  membrant*  nafelv.  a  slight  puncture  should  be  nmtle  thniiigh  its  sub- 
^ttance.  and  a  grooved  director  introduced,  by  means  of  which  tho  lasrin  can 
bo  raised  tWim  the  vosaets  and  nerves  beneath,  and  its  successful  division 
Accomplished,  giving  an  exposure  of  tho  parts  sufficiently  ample  for  securing 
both  ends  of  tho  wounded  veoael. 
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Aft«r  tying  vesHels  belonging  to  the  palmar  arch,  or  the  arch  itself,  and 
particularly  where  the  ti.s.sue8  are  «omewnat  unbound,  tho  force  of  the  blood- 
Btrcum  in  the  hand  should  be  diminished  by  placing  oblong  coiuprosHes  over 
the  I'adiul  and  ulnar  arteries  and  securing  tnc  name  in  position  by  a  roller, 
beginning  at  the  hand  and  extending  up  to  the  elbow  ;  or,  if  the  pressure  of 
a  bauduge  be  pai/irul,  the  object  may  be  attained  by  elevating  the  arm  and 
flexing  it  to  an  acute  angle. 

In  the  treatment  of  lacerated  wounds  of  the  hand,  whether  caused  by 
machinery  or  by  tho  bursting  of  fowling-pieccB,  the  surgeon  must  consider 
well  his  case  before  having  recourse  to  amputation.  The  vitality  of  the 
upper  extremity  attains  its  maximum  in  the  hand.  Here  are  concentrated 
tho  bninches  or  ihive  considonible  arterial  trunks,  having  an  intimate  inos- 
culation with  one  another  ;  heix^  also  is  a  rioli  sujiply  uf  nerves ;  and  hero  are 
the  inscrtionH  uf  thirty-six  muscles.  All  these  components  arc  supported 
by  a  skeleton  consisting  of  some  twenty-seven  small  bones,  with  curiously- 
contrived  articulations,  well  calculated  to  combine  soUdily  with  mobility, 
and  having  a  large  continuous  nurface  of  synovial  membrane.  It  is  the 
vital  energy  necessary  to  move  harmoniously  such  a  combination  of  parts 
which  confers  on  the  human  liand  its  singular  power  to  rcNint  injuries  and 
repair  the  most  extensive  mutilations.  Indeed,  unless  in  cases  of  utter  dis- 
organization of  all  the  compononta  of  this  part  of  the  limb,  I  never  despair 
of  its  recovery. 

In  the  treatment  of  lacerated  wounds,  no  remedy  compai-e«  in  value  to 
irrigation  with  water  containing  corrosive  sublimate  (one  to  two  thousand). 
At  tirst  the  water  should  not  bo  applied  ti.>o  cool,  for  fear  of  lowering  the  cir- 
culation below  tho  degree  necessary  for  the  work  of  separating  the  damaged 
fVagment  of  tissue  and  of  reconstructing  the  injured  parts;  but  as  these 
processes  advance,  less  attention  is  necessary  on  this  pomt.  Bleeding  from 
the  digital  arteries  which  lie  ahmg  the  borders  of  tho  finger  is  easily  con- 
trolled by  pressure  made  with  a  compress  and  a  narrow  roller. 

Punctured,  poisoned,  and  contused  wounds  of  the  hand  are  frequently  fol- 
lowed by  deep-seated  abscesses,  which  prove  excessively  painful,  are  accom- 
panied by  severe  cimstitutional  disturbance,  such  a*t  rigoi-s,  fever,  headache, 
sleeplessness^  and  entire  loss  of  appetite,  and,  unless  promptly  treated,  pro- 
duce the  most  extensive  dii^orgauizatitm  of  structure,  leaving  the  member  stitf, 
distorted,  and  withered.  These  pulmur  abscesses  may  be  situated  in  four 
localities:  first,  in  the  subcutaneous  tissue,  in  which  locality  they  are  least 
harmful,  as  they  readily  come  to  the  surface;  second,  beneath  the  middle 
chaml>er  of  the  palmar  fascia,  which  corresponds  to  the  hollow  of  the  hand; 
third,  under  the  thin  expansion  of  this  fascm  which  covers  the  muscles  that 
form  the  ball  of  the  little  finger;  and,  fourth,  under  a  similar  extension  of 
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the  palmar  fascia  which  spreads  over  the  muscles  constituting  the  ball  of  the 
thumb.  (Fig.  477.)  The  great  strength  of  the  central  portion  of  the  palmar 
aponeurosis  and  its  membranons  connections  with  the  two  middle  metacarpal 
bones  renders  purulent  collections  in  the  second  position  exceedingly  danger- 
ous to  the  welfare  of  the  hand.  The  medical  attendant  is  often  misled  in 
Buch  cases,  as  the  resistance  encountered  by  the  inflammatory  products  on 
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the  palmar  surface  serves  to  force  them  upwards  beneath  the  annular  ligament 
of  Itio  wrist  into  the  arm,  or  directly  backwards  between  the  intcros^eoue 
spaces  to  the  back  r>f  the  hnr<i.  Hence,  in  these  ahrtcressos,  though  the  disease 
bei^ins  in  front,  the  flwolling  is  greatest  over  the  posterior  surface  of  the 
mclacurpuH.  Even  when  the  cane  is  clearly  appreciated,  the  physician  will 
often  have  some  timidity  in  adopting  the  proper  line  of  practice  (which  con- 
sists in  laying  open  the  palm  of  the  hand),  for  tear  of  wounding  the  superticial 
palnmr  arch  or  its  branchofl. 

The  lowest  point  reached  by  the  curve  of  the  arch  corresponds  to  a  line 
starting  at  the  junction  of  the  thunih  and  index  finger  and  drawn  directly 
across  the  palm  of  the  hand  to  its  ulnar  border.  An  incision  may  bo  carried 
up  to  this  line  with  safety.     The  digital  arteries  given  off  by  the  arch,  and 
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destined  to  supply  the  fingers,  pat*8  down  opposite  to  the  inlemsseous  spaces 
aud  divide  at  the  interdigital  cletls,  sending  branches  along  the  sides  of  the 
fijigers.  (I'^ig.  478.)  Incisions,  therefore,  which  are  made  over  the  middle 
of  the  palmar  surface  of  the  fingci*s,  and  over  the  course  of  the  metacarpal 
bone-8,  may  bo  continued  upwaitls  safely  t*)  the  transverse  line.     (Fig.  479.) 

The  i*ecognition  of  these  facts,  and 
Pio.  479.  the  exercise  of  care   in   inci*iing 

the  integument  and  in  raising  the 
palmar  fancin  upon  the  director 
Dcforo  its  division,  will  enable  the 
operator  to  execute  his  task  with- 
out danger.  The  parts,  having 
been  freely  laid  oj>en  and  curetted, 
Mtmuld  be  washed  out  with  a  so- 
lution of  bichloride  of  mercury, 
dusted  with  iodofonn,  aud  dressed 
autiscptically.  Whei*e  theiv  has 
been  burrowing  of  pus,  the  drain* 
age-tube  must  not  be  omitted. 

Punctured  wttumls  of  the  hand 
an*  not  unfrequcntly  followed  by 
a  slow  contmction  of  the  tendons 
or  of   the   palmar    ap^jneurosin, 
causing  deformity  of  one  or  more  of  the  tingers. 

In  all  cases  of  injury  of  the  hand  in  which  u  palmar  splint  is  employed, 
the  padding  should  be' formed  so  as  to  allow  the  fingers  to  be  slightly  tiexod. 
WorwDs  OP  THE  Nkrves  will  be  indicated  by  loss  of  motion  and  sensation 
in  the  parts  to  which  they  are  distributed,  'xhw^  enabling  the  surgeon  to 
designate  the  particular  trunk  involved.  Such  injuries  are  not  altogether 
hopeless,  as  the  divided  ends  occasionally  unite  and  the  nerve  resumes  its 
ftinction,  the  paralysis  disappearing.  We  are  nf»t  yet  sufficiently  informed 
on  the  subject  of  tfie  regeneration  of  neurine  to  determine  how  wide  a  chasm 
between  the  retracted  ends  of  a  nerve-trunk  can  be  bridged  with  raateria] 


The  trativTerw  liuo  iDdtnlai  Hi*  Iowp«I  point  ot  Ui«  pAtour 
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capable  of  conducting  motor  and  sensory  impresaions.  In  ono  inBtanco  I 
iVBected  over  un  inch  of  the  ulnar  nervo  above  ibe  elbow  for  a  violent  nou- 
ral>;ia  of  that  part  of  the  arm  supplii.Hi  by  its  bi*aiK'he8,  and  with  complete 
relief  to  the  patient.  Sovoti  yenrH  atter,  partial  power  waw  regained  in  the 
mii^cloH  paralyzed,  and  with  thin  restoration  of  function  the  jjaiii  returned 
a^in  with  great  aeverity.  We  do  know,  however,  that  the  nearer  the  ex- 
tremities are  brought  in  contact  the  greater  will  be  the  probability  of  obtain- 
ing a  useful  union.  With  this  view  it  has  been  very  properly  suggested  to 
miture  the  endu  of  divided  nerves.  The  idea  that  iheflo  cords  would  resent 
Huch  liberties — an  opinion  based  on  the  evil  effects  of  including  a  nerve  in  a 
ligature,  or  of  tmn.stixing  it  with  a  |)in — proves  to  be  inct>iTec!l.  Sewing 
together  itsdividerl  ends  maLerially  dift'ei'H  from  constricting  the  nerve-tnink. 
In  ca.ses,  thereibre,  whei-e  a  nerv^'un  t'ui*d  of  importance  has  been  cut,  it  will 
bo  best  to  endeavor,  liy  Hiitjdu's  int  lading  its  sheath,  and  by  position,  to  efl'ect 
the  nearest  possible  apjiroxiiiiation. 

Contns'um  of  the  ulnar  nei-\'e  iu  the  groove  between  the  internal  condyle 
and  the  olecranon  process  of  the  ulna  is  a  common  occurrence.  The  sensa- 
tions of  numbness  and  tingling  experienced  in  the  little  finger  and  the  ring 
finger,  with  the  nikplcasant  glow  of  heat  which  succeeds  the  injury,  are  well 
known.  The  effect  of  such  contusions  is  generally  transient,  passing  over 
in  a  few  moments ;  though  when  the  violence  has  been  severe  the  inside 
of  the  elbow  and  arm  may  become  swollen  and  painful,  and  the  function  of 
the  tingers  supplied  remain  suspenfled  for  some  time.  In  such  caeea  cold 
anodyne  lotions  may  be  applied  al  the  seat  of  injury;  if  the  83Tnptom8 
do  not  yield  in  two  or  three  days,  a  blister  should  he  laid  over  the  contused 
uon'e,  with  a  view  to  remove  thi^  inflaminatcjry  (hickening  of  its  sheath. 

Punctures  of  a  branch  of  the  internal  cutaneous  nerve  wher^  it  is  distrib- 
uted over  the  ine<lian  basilic  vein — an  injury  which  was  not  uncommon 
when  venesection  was  more  generally  pruciised  than  at  present — may  bo 
followed  by  !i  red  uihI  painful  condition  of  the  arm.  Anodyne  lotions  and  a 
blister  coiistimtr  llu*  pmiH-r  n.'(nedies. 

Punctures  i)f  the  digitjil  ner\^es  will  sometimes  cause  ex(]ui»ite  tenderness, 
pain,  and  disability  i"  one  or  more  of  the  tingers.  These  symptoms  may 
not  set  in  until  months  or  even  years  alter  the  accident.  After  a  time 
the  skin  becomes  glossy,  having  a  dull-red  or  purjile  color,  and  the  atfected 
member  stands  off  from  the  other  fingers  in  an  awkward,  helpless  manner. 

Where  only  a  single  digit  is  involved,  excision  of  the  digital  nerves  will  be 
indicated ;  but  when  most  of  the  hand  sutTors,  the  median  or  the  ulnar  above 
the  wrist-joint  will  require  excision. 

There  is  a  pseudo-neiu*:ilgia  of  the  fingers  occasionally  met  with  in  females. 
I  have  never  witnessed  a  case  in  which  more  than  a  single  digit  was  affected. 
This  ••  mimicry."  as  it  has  been  termed  by  Mr.  Paget,  when  located  in  joints, 
can  l>e  distinguished  from  true  nerve-trouble  by  tbe  absence  of  the  glossy  and 
dull-red  skin  which  characterizes  the  latter,  and  also  by  the  fact  that,  when 
the  jmlient's  mind  is  attracted  Irom  the  hand,  no  difference  can  be  detected  ia 
the  position  or  in  the  movements  of  the  affected  from  the  other  tingers. 


Wounds  of  the  Lower  Extremity. 

The  same  general  ]U'inci|>lcs  which  arc  applicable  to  the  tn^atmenl  of 
injuries  of  the  upper  extremities  are  to  be  observed  in  those  which  involve 
the  lower.  The  great  hloofJ-vessels  of  the  thigh  being  situated  at  the  ante- 
rior and  inner  portions  of  the  limb,  wounds  taking  effect  in  these  regions 
are  attended  with  the  greatest  danger.  In  the  ham  the  popliteal  vessels  lio 
deep,  and  are  protecte<l  by  being  cm  the  posterior  as|KH't  of  the  thigh  :  con- 
sequently they  are  niroly  the  suljject  of  traumatic  violence. 

In  the  leg  the  anterior  and  posterior  tibials,  except  in  fh)nt  and  behind 
the  inner  ankle,  aini  very  slightly  exposed  to  external  injury,  except  fVom 
gunshot  missiles.     It  occasionally  happens  that  in  compound  fVactureo  of 
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the  leg  these  vesflels  are  torn.  Punctured  and  other  wounds  of  the  foot  are 
frequently  followed  by  tetanus,  and  the  same  may  be  affirmed  of  similar 
injuries  of  the  hand. 

Wounds  of  the  foot  should  be  treated  in  the  same  manner  as  wounds  of 
the  hand. 

Wounds  of  the  articulations  will  be  considered  under  the  head  of  Diseases 
and  Injuries  of  the  Joints. 


CHAPTER  XL 

DISEASES  AOT)   INJURIES  OF  THE  BLOOD-VESSELS. 

Angeiomata. 

The  temi  an^eiomntA  is  applieii  to  a  vla^n  of  tumors  which  coneiht  for  the 
inofit  part  of  blood-vessels.  They  iacJudc  iu  thoir  anatomy  artoric**,  capil- 
laries, veins,  and  connective  tifwuc.  Theso  growths  are  often  congenital, 
though  occasionally  they  arise  from  external  violence.  There  are  three  va- 
rieties of  angcioniatu. — the  arterial.,  the  capillary,  and  the  venous.  The  arterial 
varix  in  i^omelimeH  called  cirsoid  aneurism;  the  capillary  varix  is  frequently 
de8criI>od  as  nvnirism  by  anastomosis. 

Arterial  Varix. — This  ia  a  dilatation  of  one  or  more  arterial  bmrches.  As 
the  vessels  dilate  they  become  lengthened  and  exceedingly  tortuouw  and  con- 
voluted in  their  course.  SometimcH  tbuy  turn  completely  upon  themflelves, 
forming  a  8i)iral  cord.  This  condition  of  the  arteries  is  the  counteiTiart  of 
venous  varix.  The  convolutions  are  united  together  by  means  of  a  small 
amount  of  connective  tissue.  The  artt^riL's  chiefly  affected  are  those  of  the 
scalp.  InFig.  4S0  there  is  a  very  good  illustrationof  extensive  cirsoid  disease 
of  the  toniporal  and  occipital  ftrlcries  on  one  side  of  the  head,  lukcn  from  a 
young  woman  who  applied  at  my  clinic  for  relief     Occasionally  the  vessels 
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of  the  hand  become  dilated  in  a  similar  manner,  in  which  case  the  disease 
may  be  limited  (o  the  palm  of  the  hand,  including  one  or  two  fingers,  while 
the  others  remain  entirely  free.  In  rare  instances  three  or  more  of  the  fingers 
may  participate  in  this  vascular  enlargement.  (Fig.  481.)  Why  the  arlcries 
of  the  scalp  and  of  the  hand  should  take  precedence  of  other  vessels  belong- 
ing to  the  arterial  system  it  is  ditlicult  to  understand.     These  trunks  have 
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naturally  a  sorpcntiiio  form,  but  this  oiixiuniHtanco,  while  it  may  f^ivor  the 

contorted  dinponition  ol'  the  vascuhir  elements  of  the  tumor,  could  have  no 
intlueiiee  in  delenninin/;  the  dihitaticm  of  its  blood-vesftelt*.  Ah  the  dineaae 
frequently  appears  after  an  injury  to  the  ves;*el8,  it  is  highly  probnble  that 
there  is  an  mflaniTnatory  cause  in  operation  to  produt-e  the  remarkable 
changes  whieh  follow.  There  an^  no  reasons  fr)r  MippoHin^  that  these  can 
be  the  re:*ult  of  those  ntructunil  alterations  which  oUteri  ^ive  rise  to  true 
aneurism.  Kueh  an  atheix>nia.  This  form  of  arterial  dilaUUion  ditters  from 
that  of  aneurifim  in  the  expansion  of  the  vessel  being  lutjiv  general  and  uni- 
form, though  in  *jme  instance.^  distinct  cireumseribed  poucbes  or  sacs  are 
pushed  out  from  the  sides  of  the  vesHcI.  The  walls  of  the  arteries,  as 
the  disease  advances,  become  more  and  more  attenuated,  chiefly  at  the  ex- 
pense of  the  muscular  and  clastic  coat,  until  the  surface  of  the  tumor  presents 
a  blue  color,  from  the  blood  being  Heen  through  the  integument,  the  latter 
having  been  thinned  out  by  the  pressure  from  within.  When  the  head  ifl 
allowed  to  hang  down,  causing  the  dilated  trunks  to  distend,  this  color  is  very 
noticeable.  So  thin  do  the  walls  of  the  aftectcd  vessels  become,  that  when 
divideci  they  collapise  in  the  same  manner  as  does  a  cut  vein.  Though  the 
swelling  is  composed  chiefly  nf  arteries,  yet»  in  consequence  of  the  sluggish 
movement  in  the  inordinately  capacious  channels,  the  blood  is  more  vonoua 
than  nrteri:d  iu  its  chanicter.  tSome  years  ago  1  witnessed  two  cases  of 
cirsoid  disease  of  the  scalp — one  in  a  man  and  the  other  in  a  woman — ia 
which  there  was  a  very  marked  absorption  of  the  cranial  bones  beneath  the 
varix. 

SvMPTOMS. — The  signs  of  arterial  varix  are  quite  characteristic.  Such  a 
tumor  consists  of  a  bun<lle  of  soil,  compressible,  tortuous,  and  pulsating  swell- 
ings in  the  course  of  the  principal  vessels  of  the  Bcalp,  over  which  the  akin 
pix»sent8  usually  a  bluish  color. 

Theatmknt. — Kxcept  in  cases  where  the  disease  shows  a  tendency  to  ex- 
tend rapidly  and  the  vessels  to  open,  no  operative  measures  should  be  ftt- 
tem|>te<l.  I  have  witnessed  this  form  of  varix  in  persons  over  sixty  years 
of  age.  in  whom  it  had  existed  from  birth,  and  who  suffered  very  little  incon- 
venience from  its  presence.  But  there  nmy  be  exceptioiml  cases — forexampio, 
when  repeated  hemorrhages  threaten  to  destroy  tne  patient's  life — in  which 
the  surgeon  is  compelled  to  resort  to  some  measure  for  the  cure  of  the  disease. 
Under  such  circumstances  there  are  several  plans  from  which  ho  can  select. 
Professor  Bruns*  has  advocated  the  ligattire  of  the  two  external  carotids, 
the  vessels  which  most  directly,  ihnjugh  their  bninches,  suppU'  the  scalp 
with  blood.  Ligature  of  the  primitive  carotid  on  the  affected  side  has  been 
jwrfonned  by  Mussey,t  Warren. J  Bushe,§  Wood,] |  and  Mott  in  this  country, 
and  by  several  surgeons  in  (rreat  Britain  and  on  the  Continent  ;  but  out 
of  eighteen  cases  it  does  not  appear  that  the  operation,  except  in  two  in- 
stances, was  followed  by  permanent  benefit,  and  on  three  occasions  tho 
Tiatient  perished  under  the  Icnifo.^  It  has  been  propose*!  by  Von  Griife,  who 
ha.«*  performed  the  operation  in  this  way,  to  divide  the  mass  of  dilated  vessels 
cn>sswise,  afierwaiifs  slutting  the  wound  with  agaric  and  sponge,  with  the 
double  object  of  arresting  the  hemorrhage  and  of  inducing  a  destructive  sup- 
jmnition  in  the  parts.  Wyoth  has  tabulated  72  castrs  of  erectile  tumors, 
cirsoid  and  fungous  gr^jwths,  situated  about  the  head  and  face,  which  were 
treated  by  ligature  of  the  primitive  cai*otid.  In  none  of  the  patients  were 
both  common  c4iroti<ls  tied.  The  result  of  this  pn>cedure  was  us  follows: 
21  died;  and  of  the  51  who  survived,  27  were  cured,  10  improved,  and  the 
remaining  14  not  improved.  These  ivsults  ar^ue  very  little  for  the  liga- 
ture. Brodio  attempted  the  removal  of  an  artrrial  varix  by  passing  a  pin 
beneath  the  gTOw*th  and  strani^ulating  the  mass  by  means  of  a  strong  ligi^ 
turej    ultimately,  however,  the  disease  returned.     Resort  has  l>eeu  Had  to 
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^Ivflnn-puncturo, — introducing  ncedloH  into  tho  tumor  and  connecting  thorn 
witb  the  poles  of  a  powerful  batturv, — !hc  oKject  being  Xa  induce  ihe  Ibrwii- 
tionof  a  solid  eoagulum  iti  the  growth.  Thin  practice  iuih  t>een  aeeoinpaiiieU 
with  some  degree  of  fiiiecesH.  With  the  name  ohje<'l  in  view.  injfeiitiiiH  of 
perchlorido  of  iron  and  nitrate  of  nilver  have  been  utsed.  a  plan  not  unattended 
with  danger,  unless  care  be  taken  ta  arret*t  th*.'  "•ireuialiuu  teni|»urarily  in  the 
part  tor  a  few  minutes  after  the  injection.  TIil-  mdy  oiH>ration  which  neems 
to  offer  a  fair  pronpect  of  Huceecs  is  thai  by  excision,  and  this  should  be 
adopted  in  prefeivnce  to  any  other  method  when  the  necessity  arisfs  for  its 
perrormance.  The  plan  consists  in  commanding  the  blood-supply  of  the 
growth  by  cutting  down  at  its  circumfeix-nce  and  beyond  the  hmits  of  the 
disease  and  securing  the  vessels  in  detail.  The  operation  demands  great  care 
and  patience,  hhort  iacisi«»nH  being  fii-st  made  through  the  skin  and  a  stout 
thivad  immediately  passed,  by  means  of  a  curved  needle,  beneath  the  ox- 
poaed  veesels.  This  procedure  is  i-epeated  until  the  entire  varix  has  been 
invested,  when  tho  diseaseii  nmns  may  be  removed,  after  which  the  wound 
should  bo  covered  with  an  ordinary  wat^r-dressing.  Profesnor  Gibson* 
adopted  this  plan  with  succobs  as  early  as  1823.  I  Lave  followed  it  fre- 
quently and  with  success. 


Fio.  48t^. 


Capillary  Varix. — This  is  an  erectile  growth,  sometimes  designated  by  tho 
term  tdainjiictasis,  and  not  unfrequently  liy  thai  of  ntpmis  maternus,  or  mothers 
murk.  There  is  no  pui*t  of  the  body  exempt  from  this  affection,  except  such 
tisBUOH  ns  arc  non-vascular.  There  arc  two  varieties  of  capillai-j'  varix, — the 
RQperticial  and  tho  deep.  In  the  first  the  disease  is  limited  to  the  superricial 
part  of  the  skin,  appearing  as  a  red  or  claret-eolorod  spot  or  stain,  and  varying 
ftom  tho  size  of  a  millet-seed  to  several  inches  in  extent.  The  sui*face  of 
small  ntevi  is  often  surmounted  by  small,  granular  elevations,  resembling 
a  strawberry  or  a  raspberry.  The  disease  is  generally  congenital,  but  may 
arise  afler  birth,  not  unfrequently  in  consequence  of  some  local  injury. 
Mothers  often  refer  these  marks  to  some  mental  impression  received  duiing 
pregnancy.  In  answer  to  the  question 
which  I  once  addivssed  to  a  la<Jy  whose 
infant  had  a  round  red  najvus  over  the 
eyebrow,  *'To  what  circumstance  do  you 
attribute  this  murk  on  your  child?"  she 
replied,  "While  riding  on  horseback,  the 
animal  carried  me  under  a  cherry-tree,  and 
a  ripe  cherry  stnick  me  on  the  forehead." 
Another  mother,  whose  child  bore  on  his 
Hbouldor  tho  mark  of  a  horseshoe^  ascribed 
the  disease  to  her  horse  falling  aiul  striking 
her  on  the  back  with  his  foot. 

The  deep  variety  occupies  tho  lower 
Ia3-er8  of  the  skin,  presents  a  blue  color, 
can  be  emptied  of  its  blood  by  pressure,  and 


when  large  possesses  a  pulsation  synchro- 
nous with  that  <jf  the  heart.     Under  ex- 
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eitcment  the  growth  deopeiis  in  color  and 

becomes   turgid    with    bluod.      The    most 

common  localities  for  the  development  of 

Dicvus  are  the  scalp,  face,  ear.  breast,  back, 

genitalia  in  the  female,  and   bones.     (Fig. 

482.)      In  some  instances  they  are  found 

scattered  over  almost   the  entire   surface 

of  tho  body.    On  the  scalp  they  frequently 

elect  the  integument  over  the  anterior  fontanel  as  a  point  for  development. 

Their  progress  varies  greatly  in  different  persons,     frequently  they  remain 

*  QlbtuD'i  Surger7.  vol.  ii.  p.  MO. 
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Blatiuuar*}'  to  the  latest  period  of  life.  Sometimes  tbey  grow  rapidly  for  a 
short  time  and  then  cease,  and  in  a  few  instaiiees  thoy  ilisappear  ^ponta^ 
noously,  or,  receiving  an  injury,  are  destroyed  by  iiiflainmatory  cliani^es  which 
follow.  Though  a  souree  of  great  anxiety  to  parentis,  and  not  uiifrequently 
of  mortitioation  to  children,  yet,  even  in  the  most  airgravated  examples  of  the 
disease,  an<l  when  left  without  any  fturgieal  interference  whatever,  tbey  rarely 
if  ever  endanger  life. 

Anatomy. — Ntevui*  con8i3ts  not  only  of  intricate  and  anaatomotic  convolu- 
tiona  of  dilated  capillaries,  but  alaa  <ji'  a  new  formation  of  minute  vesaeld, 
supported  in  a  frame-work  of  connective  tissue.  Those  vessels,  though,  on 
a  casual  iuspection,  appearing  to  be  intertwined  in  an  iudiaerimiuate  and 
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disorderly  manner,  on  a  closer  scrutiny  will  be  seen,  when  injected,  lo  b« 
arranged  into  snmll.  dintinct  masses,  the  vessels  of  which  form  a  net-work 
that  resemhlcs  in  its  outline  the  figure  of  the  sudoriferourt  and  sebaceooB 
glandi*.  to  which  in  part  they  belong.     (Fig.  483.) 

Venom  Aseeiomata. — These  growths,  almost  uniformly  congenital,  are 
developed  in  tlio  subcutaneous  and  submucnus  connective  tissue.  They  are 
also  found  in  some  of  the  internal  glandular  organs,  as  the  liver  anA  the 
kidneys.  Tbey  an?  rarely  seen  in  muscles  or  in  bone.  Occasionally  they 
are  encountered  in  the  midst  of  fatty  and  other  morbid  growths.  The  favorite 
localities  for  these  venous  angeiomata  are  beneath  the  mucous  membrane,  on 
the  inside  of  the  cheek,  on  the  inside  of  tbu  upper  (Fig.  481)  and  the  lower 
lip  rFig.  485).  over  the  alveolar  processes  of  the  jaws,  on  the  tongue,  and 
on  tne  palatine  nrt'hes.  Occusionally  the  disease  is  met  with  on  the  band. 
extending  ftver  its  ditrsjil  surface  an<i  to  the  tips  of  the  fingers,  fonning  a  soft, 
blue,  spongy,  and  sacculated  swelling.  (Fig.  486. J  Very  recently  1  have  seen 
three  instances  of  these  growths  situat^nl  benc^itli  thu  scalp,  all  congeuitAJ. 

DiAQNoais. — Venous  angeiomata  possess  the  following  peculiarities :  they 
have  a  soft,  doughy,  or  spongy  feel;  they  enlarge  in  the  act  of  coughing  or 
erjnng.  or  during  muscular  struggles;  they  arc  with4)ut  pulsution.  When 
squeezed  between  the  thumb  and  the  tingerR  they  can  be  emptied  of  blocMl, 
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but  on  removing  the  pressure  the  tumor  immediately  roflUs.  Their  c^ilor  is 
leaden  or  blue,  and  it  is  '^)Tily  in  exceptional  caftes  that  tho  tumor  i»  congenital. 
The  diseaBes  with  wliicii  venous  angeiomala  may  be  eoulVninded  are  h]>oma- 
lous  tumorB.  cyBt«,  and  enoephalocole.  Fatty  growths  differ  fVom  the  disease 
under  consideration  in  not  being  auscoptible  of  changes  of  form  or  of  color. 
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H  and  in  not  bein^  diminished  by  pressure,  nnlesa,  as  is  possible,  a  venous 
tumor  bo  developed  in  their  structure.  Cystic  growths  cannot  be  emptied 
b}'  compression^  jire  smoc>th  and  regular  on  the  surface,  and  are  elastic  in- 
stead of  being  sot\  ami  compres- 
sible, characloriatics  which  nerve  Pio.  486. 
•  to  distinguish  them  from  the 
venous  tumor.  In  ob^curo  cases, 
the  grooved  needle  hhouid  he 
employed  to  clear  up  any  doubt 
which  may  exist  in  the  mind  of 
the  surgeon.  The  diagnosis  be- 
tween venous  angoioma  and  en- 
cephalocele  is  in  some  instances 
peculiarly  difficult,  as  the  two 
diseases  occasionally  coexist,  the 
skin  over  the  hitter  being  sur- 
mounted with  an  erectile  gi*«iwlh. 
In  attempting  to  CKtablish  the 
distinction  the  surgeon  will  be 
assisted  by  bearing  in  mind  that 
enccphalocele    ufipears    at    stune 

point  in  the  line  of  a  cranial  suture,  is  never  entirely  reducible,  and  is  always 
congenital. 

x\n.\tomy. — Though  we  are  not  in  a  position  to  speak  with  certainty  in 
refeivnco  to  the  initial  stage  in  the  development  of  venous  angeiomata,  yet  it 
seems  pifibable  that  (he  gmwth  consists  i»riginally  of  veins,  which,  in  conse- 
quence of  chronic  intlammalion.  induced  by  external  injury,  by  alterations 
in  the  constitution  of  the  blood,  or  by  hon-ditary  influences,  finally  become 
transfonned  into  a  cavernous  structure.  The  best  example  of  this  structure 
is  the  corpus  spongit)8um  or  the  corpora  cavernosa  of  the  pents.  When 
a  venous  growth  has  bi-on  extirpated,  it  will  be  seen  to  ctmsist  of  a  reticu- 
lated frame-work  of  elastic  connective  tinsue,  so  aiTangcd  as  to  present  numer- 
ous compartmcntsof  various  sizes  and  forms,  which  are  lined  with  a  delicate, 
snuHitli  mcmbnine.  covered  with  the  urdiitnry  spindle-shaped  cells  which  line 
the  blood-vessels.     (Fig.  487.)     It  is  through  tnese  compartments  ar  cham- 
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ben  that  the  blood  circulates.  At  the  circumference  of  this  cavemouH  mum 
these  chambere  comrminicato  with  the  contiguous  veins.  Around  Thet^o 
growthH  will  be  fouiul  a  eimdensation  of  the  adjacent  conueclive  tissue,  which 
fiinns  for  them  a  cujjsulc  more  or  less  complete.  If  the  inrtammatory  orii^n 
of  venous  angeioma  be  conceded,  it  is  not  difficult  to  skeleli  the  manner  in 
which  its  sponi^e-like  structure  is  formed.  If  we  start  with  a  number  of 
small  veins  lying  in  the  midst  of  ihe  ordinary  bimling  tissue,  the  fii-st  etfect 
of  an  inflammatory  hyperemia  would  be  to  crowd  emigrant  leucocytes 
into  the  part,  and  to  excite  an  active  cell  proliferation,  thereby  increasing  the 

amount  of  young  connective  tissue,  and 
tying  together,  with  its  threads,  the  net- 
work of  small  veins.  The  stitisequent 
cicatricial  contraction  of  the  new  fi»rma- 
tion  would  jiroduee  not  only  sectional 
constriction,  but  also  a  more  forcible 
contact  of  adjoining  veins  than  pre- 
viously existed.  The  effect  of  such  con- 
striction would  be  to  oflTer  an  obstruction 
to  the  circulation  of  the  blo<xl,  and  to 
cause  dilatation,  and  finally  complete 
disjunction,  of  the  vessels  at  numerous 
point4^  in  their  winding  courae;  and  the 
effect  of  the  intensified  pressure  at  the 
points  where  the  veins  lie  in  contact 
with  one  another  wonki  be  to  cause  in  such  situations  the  absorption  of  their 
walla  and  the  communication  of  their  channels,  finally  establishing  a  number 
of  open  spaces  lined  by  the  remains  of  the  previously  existing  veins,  and 
surrounded  externally  by  a  wall  of  connective  tissue. 

Treatjient. — The  gnmt  <jbject  to  be  attained  in  the  treatment  of  either 
capillary  or  venous  erectile  growths  is  to  cut  oft'  their  supply  of  blood. 
This  is  acconii)lishcd  in  various  ways.  It  may  be  elTecied  by  causing  the 
coagulation  of  the  blood  in  the  growth,  and  thus  offering  a  mechanical  oh- 
stncle  to  its  nutrition.  For  this  purpose  these  tumoi-s  have  been  injected 
with  the  perchloride  of  iron,  and  have  been  treated  by  the  gulvnno-cauier)'. 
The  first  method  is  not  unattended  with  danger,  death  havii»g  tollowed  the 
use  of  the  injection,  which  is  a  sufficient  reason  for  its  condemnation.  The 
second  is  otYen  impracticable,  from  the  ex|>en8ive  character  of  the  apparatus 
necessiiry  lor  its  execution.  Another  mode  of  cure  is  by  inducing  a  destruc- 
tive intlammation  in  the  mrvus.  and  in  this  way  substituting  for  its  vaa- 
eular  element  one  of  connective  or  cicatricial  tissue.  With  this  object  in 
view,  needles  may  be  heated  to  a  white  heat  in  the  Hanie  of  a  blow-pip«^ 
and  passed  into  the  substance  of  the  tumor,  or  a  minute  particle  of  vaccin4|t 
virus  can  be  introduced  into  the  nwvus.  Arsenious  acid  has  been  employed 
in  the  same  manner.  Painting  the  surface  of  the  diseased  «pot  with  a  strong 
solution  of  coiTosive  sublimate  in  collodion  (forty  grains  of  the  first  to  one 
drachm  uf  the  last )  will  sometimes  eradicate  snuill  patches  of  the  disease 
when  not  deeply  situated.  The  application  of  a  thin  layer  of  paste,  made 
by  mixing  the  crystals  of  chloride  of  sine  with  a  little  wheat  flour,  wijl 
produce  the  same  result,  and  with  more  certainty  than  the  Use  of  the  bi- 
chloride of  mercury.  Solar  cauterization  has  been  etlectually  uned  Ibr  the 
cure  of  small  na?vi,  by  concentrating  upon  their  surtace,  with  ao  ordinary 
lens,  the  rays  of  the  sun. 

In  eases  of  venous  augeioma  too  large  for  excision  or  for  strangulation, 
we  may  use,  with  every  pn>sjK'et  of  success,  setons,  consisting  of  hilk  llireads, 
in  number  varying  from  three  to  six,  and  passed  with  a  tinit  needle  through 
the  base  of  the  tumor.  They  should  be  allowed  to  remain  until  a  1Vih>  !»up- 
puration  is  establishes]  in  the  growth,  when  they  may  bo  removed,  first  i»ue. 
ftnd  after  a  few  day;*  a  second,  and  so  on  until  all  are  taken  away.  Wh*;n 
A  owus  is  situated  on  the  scalp  over  a  fontanel,  and  where,  in  cun6e4ueuo« 
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of  its  proximity  to  the  membi-ane  of  the  brnin,  it  would  be  impropop  to  tigate 

ur  to  oxcise,  two  or  three  applications  of  fumiii;;  iiilric  atid,  by  means  of  a 
rod  of  gioHH,  will  be  Ibu  proper  i-omedy.  With  this  exception,  1  prefer,  in 
all  eases  of  erectile  ^rowtlis,  capillary  or  venous,  to  openite  either  by  stran- 
gulation or  by  excision. 

Strangulation. — When  the  nievuH  ib  Hniull,  two  |»inB  may  be  passctl  boneAlh 
the  gixiwlh  at  right  un^Iort  with  each  other,  uhHen'ing  that  they  enter  and 
paHH  out  through  8<»unil  skin.  A  nlrong  nilk  or  heinp  thread  nhouhl  next  be 
passed  beneath, and  dmwn  sufficiently  tight  to  insure  ihnruugh  strangulation. 
(Fig.  488.)  The  pins  should  have  their  points  nipped  off  with  the  cutting- 
pliers,  and  then  covered  with  two  strips  oi'  adhesive  plaster.  In  eight  or  (en 
days  the  whole  will  drop  oft',  leaving  a  new  surface,  which 
will  quickly  cicatrize  under  a  simple  cerate  drebsing. 

Some  surgetms  advise  the  iiMuoval  nf  the  ligature  tivo 
or  six  hours  after  its  application,  under  the  impression 
that  less  sloughing,  and  cousequenily  less  defornnty, 
will  follow  the  constrretion.  I  think  the  advantages 
derived  fiijni  this  practice  ai'e  iA'er-cstimnted. 

If  the  nn?vus  is  too  large  for  strangulntitin  1)3'-  the 
two  needles  and  a  single  thread,  it  must  be  trealt.*<l  by 
first  pushing  a  pin  beneath  the  growth  in  the  course 
of  its  long  diameter,  then  passing  a  needle  bearing  a 
H  strong  double  ligature  at  right  atigles  with  the  pin, 
^K  aud,  al\or  separating  the  threads,  tying  each  half  sep- 
^B';j|ntely.  (Fig.  489.)  If  in  tightening  these  cords  thoy 
^Fehow  a  tendency  to  slip  off  the  sound  upon  the  disea,se'd 
^1  skin,  it  may  bo  prevented  by  lilting  ihe  mass  upwards  through  the  pin, 
H  while  the  threads  ai-e  drawn  upon.  or.  if  this  plan  fails,  by  directing  an 
^1  assi>stant    to  intrf)duce  a  pin  only  into  the 

^ft  Fio.  -189.  skin,  between   the  ligature  and   Ihe  dis- 

^1  J  eased  H\irfnce.  rt^taining  it  in  position  un- 

^B        \^     ^^.^   ^_^ir'*'^*>^     (  ^''  *^*^  threads,  being  lightened,  form   for 

^p     ^     \/   ,  J^^BBM^^^A  I  themselves  a  ileep  gnxtve   in   the  sound 

H^    ^^^f  ^ ^"rSinSS^SS^  lit  tissues,  when  the  pin  may  bo  withdrawn, 

^ft  /\^^*W!BR^H^^^/A  Care  should  always  be  obser\'ed  when  pcr- 

^B       y        ^ I  forming  the  operation  by  stningulat  ion  to 

^1    '  ^  select  strong  nemp  thread,  which  will  nd- 

H     TyiDgaoaTuwiib.ptiiuddoubkifgmiar^.     "11*  of  being drawu  upon  with  givat  force. 
^1  I  sometimes  use,  with  great  eneetivencss, 

^1  a  modification  of  the  very  ingenious  ligatun*  employed  by  the  late  Sir  VVil- 
^"    liam  Forgusson,     A  needle  is  armed  with  a  long  double  ligature,  which  is 
passed  underneath  the  base  of  the  tumor  in  one  direction  and  then  again  at 
right  angles  with  the  first. 

leaving  a  long,  loose  loop  ^'o*  ^90. 

on  one  side  and  four  free 
ends  on  the  other  side  of 
the  na>vus.  (Fig.  490.) 
Let  the  loop  be  next  cut, 
and  there  will  be  eight  dis- 
tinct thread?*,  dividing  the 
tumorinto  fourcipial  parts. 
The  opposite  thivads  of 
each  quarter  should  now 
be  tied  together  with  the 
utmost  force,  the  effect 
of  which   will    be   to  cut 

off  completely  the  circulation  of  the  diseased  part.  To  make  the  ligature  a 
subcuUineous  one,  as  was  done  by  Fergusson,  a  groove  must  be  cut  in  the 
ekin  over  each  quarter  tor  the  reception  of  the  tnread. 


Dwuble  llgBture  puMid  uiulftr  the  tuvTiu,  «howlDg  the  loop  and  four 
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When  the  growth  is  not  large,  ito  fliil>cutanooua  strangulation  may  be 
complished  by  inBorting  a  needle,  bearing  a  thread,  into  the  nound  skin  on 
one  side  of  the  diHeusod  pari  and  bringing  it  out  on  the  same  Hide,  a  short 
distance  from  the  point  of  entrance.  Inserting  it  again  at  the  point  of 
eniurgenee,  it  is  punned  along  under  the  fikin  and  again  brought  out  through 
ltd  fiurfacc.  This  process  of  bnnging  the  neeille  out  and  again  introducing  it 
ihmugh  the  same  puncture  is  rejjeated  until  the  entire  growth  18  suri-oundt-d, 
when,  the  two  ends  of  the  ligature  being  forcibly  drawn  upon,  the  threaci  will 
disappear  beneath  the  Hkin  and  effect  the  nocesHary  const  fiction.  (Fig.  491.) 
When  the  integument  in  not  ittchi<led  in  the  ligature,  the  pain  conHe4]uent 

upon  the  strangulation  is  xisvy  grotilly  diminished. 
When  angfiomala  of  extraanlinai*^*  ttize  are  eu- 
eountereii,  it  will  be  necessary,  in  using  the  ligature, 
toiiicliKle  the  diseased  mass  in  a  numbor  of  threads, 
al\er  the  manner  pi-actiseil  by  Mr.  Erichsen.  A 
long  double  ligature,  one-half  being  eolo:*od  black, 
is  passed  heriettth  the  tumor  back  and  forth  in  such 
a  way  as  to  leave  loose  loops  on  both  sides.  (Fig. 
492.)  These  being  divided  and  the  black  and  white 
ones  on  each  side  tie<l  together  (Fig.  493).  the 
growth  will  U)  strangidated  in  small  sections.  When 
using  this  ligature,  the  ends  on  one  side  shrndd  not  be  tied  in  a  hard  knot, 
as  it  may  become  necessary  to  tighten  the  cords  a  second  time  in  order  to 
efTect  a   thorough    strangnla- 

linn.     The  odor  which  is  emit-  *"'<*•  ^^-^ 

ted  in  tiie  destruction  of  very 
lai'ge  nmvi  by  the  process  of 
strangulation  requires  to  be 
corrected  by  disinfectants.  As 
soon  as  the  sloughing  is  well 
established,  the  parts  should 
be  covered  with  a  sobition  of 
pcrnumganate  of  potash,  chlo- 
rinated soda,  bromi>-chloridum, 
or,  what  is  superior  to  all 
others,  either  a  solution  of  the 
sulphate  of  iron  or  a  ferment* 
ing  poultice.  In  young  chil- 
dren, the  removal  of  a  large 
tumor  of  the  erectile  kind  by 
the  above  method  will  be  fol- 
lowed by  considerable  exhaustion,  necessitating  not  only  an  ample  supply  of 
food,  but  also  the  use  of  tonics  and  stimulants. 

It  will  frequently 'happen  that  the  ulcer  left  aft^r  the  detachment  of  a 

large  slough  will  be  tardy  in  healing,  in 
Flo.  408.  which  event  the  sides  of  the  raw  surface 

^' -  ^  must   be  drawn  well  towards  wich  other 

by  adhesive  strips,  so  that   by  the  union 
of  the  granulations  the  oxtxmt  of  ox] 
surface  may  be  diminished. 

Excision. — There  are  several  wars  of< 
practising  this  plan.  First,  the  disoa«odj 
part  may  be  included  l»otween  two  elllii 
tical  incisionei  and  removed,  the  vos»«l 
tied,  and  the  edges  of  the  wound  alXer- 
wards  unit4?d  by  sutures  or  by  adhesive  strijis.  Se/iond,  the  skin  may  bo 
dissected  in  flaps  from  the  growth,  and  the  latter  be  strnngulatod  by  pawing 
underneath  ita  base  a  double  ligature.  (Fig.  494.)  AtU'r  it«  separation  the 
flaps  may  be  laid  down  over  the  chasm,  and  kept  in  position  by  autui 
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or  by  adhesive  plasters.  Thirds  and  boat,  aftor  uncovering  the  tomor  it 
may  be  cleauly  disstictod  away  from  all 
it«  attachments  and  at  onoo  removed, 
securing  any  vessels  which  show  a  dis- 
position to  L'4jntiniie  hlotHling,  and  t-lofsing 
the  wound  in  llto  sjiine  manner  as  after 
other  o|)ei*ations,  I  have  in  this  way 
vary  salisfuctorily  removed  large  venous 
or  cavernous  augoiomata,  in  one  case 
ocoupviDg  the  entire  side  of  the  face, 
and  m  another  covenng  nearly  the 
whole  forehead.  In  excising  the  vascular 
i^rowths  I  have  eni|>lo3'ed  with  great  sat- 
isfaction the  Pean  forceps,  the  bleeding 
portion  being  compressed  between  the 
blades  of  the  instrument  as  the  dissection 
progressed.  According  to  Mr,  Teale,  the 
bkiu  can  be  advantageously  preser\'tHl 
^en  when  discolored,-  as  it  subsequently 
•ssumos  a  natural  hue.  In  two  in- 
stances I  have  preserved  nrovoid  skin 
when  removing  the  disease  by  excision, 
and  in  both,  after  a  tiiue,  there  rould  be 
seen  scarcely  an}*  difference  or  contrast  in  color  between  the  previously  dis- 
colored and  the  sound  integument,  Ofivn  the  bleeding  which  follow's  the 
excision  of  a  telangiootasis  will  be  found  to  proeee<l  from  a  single  arterial 

trunk,  which  apjtears  to 
Kio.  4'.ti'i.  be    the    only   source   oi* 

blood-supply.  When  ex- 
cision, in  an}^  of  its  modi- 
fications, is  adopted,  the 
surgeon  must  not  trench 
on  the  diseased  part.  All 
the  incisions  should  bo 
made  in  sound  tissue,  be- 
yond tho  limits  of  the 
tumor,  or  at  leaf^t  exte- 
rior to  its  capsule;  and  if 
this  caution  be  proj>erly 
observed,  these  gniwths 
can  be  removed  without 
any  unusual  hemorrhage, 
and  with  entire  safety. 
In  some  cases  it  is  pnicti- 
cablo,  after  dissecting  off 
the  integument,  to  enu- 
cleate the  diseased  mass 
by  the  use  of  the  fingers, 
the  handle  of  the  sciilpel, 
and  the  foreeps.  When 
the  angcioma  occupies  a 
limited  part  of  the  Hp, 
and  involves  most  of  it« 
structures  between  the  skin  and  the  mucous  membrane,  it  is  most  satisfac* 
lorilv  treated  by  including  the  diseased  part  in  a  V-shaped  incision.  i\s  in 
harelip,  and  uniting  the  margins  of  the  wound  with  the  figure-of-clght  or 
twisted  sutui-e.  When  the  tumor  is  too  extensive  for  this  operation,  it  should 
he  subjected  to  stningulation  by  a  number  of  double  ligatures.  In  a  case  of 
angeioma  of  the  upper  lip,  Professor  Joseph  Pancoast  applied  acupressure 
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with  BUPocRs.  (Fi^.  495.)  Whon  situated  in  the  papolid  rofirion,  the  tumor 
flhouM  be  removed  by  excision  ;  but  whon  it  is  of  unusual  size,  it  will  be 
HaiV'r  to  adopt  the  use  oi*  the  actuiil  eautyry,  intriwiueini;  while-hot  iieedien 
into  the  tumor,  and  repeating  their  applieation,  at  intei^^als  of  eight  or  ten 
days,  until  the  ;^n'owth  becomes  Avell  atrophied.  The  thermo-cauiery  is  an 
excellent  insLruineiiL  for  applying  intense  lieat,  but  is  too  expensive  for  gen- 
eral use.  By  some  surgeons  the  seton  is  regiirded  as  preferarde  to  the  aotuAl 
cautery'  for  the  management  of  extensive  angcioma  of  the  parotid  region, 
aixl  its  adoption  will  sometimes  bo  necessitated  by  the  stnnig  prejudice  which 
many  entertain  against  the  fire  treatment.  The  manner  of  using  it  has  been 
previously  described. 

Moles  .Ml'"'  cln?*ely  allied  in  strnctnre  to  angoiomatous  growths.  They  an 
nua  with  an  the  face,  and  over  uibei'  pun  ions  of  the  body.  They  appcAT 
sometimes  as  deep-red  spots,  in  which  may  be  sei'U  a  number  of  very  tor- 
tuous vessels.  They  ivmain  |>ermancnl,  showing  no  tendfury  loincivase.  are 
entirely  harmless,  an«l  demand  n(»  treatment  whatever.  Sometimes  they 
appear  bh  flat  elevatiunr^,  having  a  f>rown  or  a  chocolate  color,  caused  by 
tliu  pigiUL-nt  which  they  contain.  These  moles  are  frequently  surmounted 
with  hair,  and  in  some  instances  are  associated  witlt  great  tijickening  of  the 
skin.  In  the  case  of  a  young  lady  who  consulted  me  for  a  ileformity  of 
this  nature,  the  mote  extended  over  almost  one  side  of  the  face,  and  was 
covered  with  a  strong  growth  of  hair. 

Whon  these  growths  become  a  source  of  dissatisfaction,  they  may  be  excised, 
observing,  as  in  the  ordinary  ntevus,  to  keep  beyond  the  limits  of  the  diseased 
tissue.  If  the  surface  exposed  be  too  large  for  approximation  and  BUturo,  the 
Burgeon  must  resort  to  a  plastic  operation  to  closi?  the  gap. 

Angeioma  of  the  Tongne. — The  disease  may  bo  uniiatei-al  or  bilateral ;  it  may 
bo  contined  to  the  antt?rior  extremity  of  the  organ,  or  may  extend  far  hack 
towards  its  root.  It  is  easily  recognixod  by  the  blue  color,  which  can  be  dis- 
tinctly seen  through  the  mucous  membrane,  and  by  the  soft,  spongy  eharact<'r 
of  the  swelling,  which  can  in  a  groat  measure  be  CTnplied  of  its  bliMxl  by 
compression,  but  quickly  refills  on  the  removal  of  the  pi-essure.  In  a  case 
of  angeioma  of  the  tongue,  under  my  care,  the  disea.se  disappeared  utuh^r  the 
use  of  JiyptHiermic  lujeclion-i  of  ergot :  eight  or  ten  minims  of  the  fluid  ex- 
tract, each  minim  representing  one  grain  of  the  ergot,  were  introduced  into 
the  growth  once  every  six  or  eight  days.  In  a  case  of  this  kind,  shoidd  such 
injections  fail,  and  the  disease  increase,  it  must  be  removed  by  the  sciesops 
or  by  the  ecniseur,  and  if  any  l)loeding  follows,  the  vessels  should  be  ft*icuri'i| 
V>y  ligature.  The  oi»ei'ation  of  strangulation  by  the  ligature  is  attended  with 
so  much  swelling  ol  the  tongue  ami  with  such  an  otfensive  discharge  that  it 
should  be  abandoned,  endangering  as  it  does  the  life  id'  the  patient  from  laryn- 
geal oedema,  from  hemorrhage,  or  CitMi\  blood-poisoning. 

Angeioma  of  the  Labitun  usually  appears  on  the  inside  of  thegn*ater  labium 
of  young  childivn.  anil  may  extend  outwards  to  the  thigh,  or  downwards  to 
the  penneum.  Other  portions  of  the  vulva  are  not  exem|»t  (Votu  the  disease. 
When  situated  in  this  locality,  the  affection  in  genendty  of  the  ventms  variety, 
and  exhibits  the  same  charac'tcristics  as  when  on  other  parts  nf  the  bodv. 
When  the  tumor  continues  to  grow,  its  remo%*al  will  be  best  aeoomplisliut]  iy 
one  of  the  several  forma  of  ligature  described,  ur,  still  belter,  by  the  knifo. 

IigarieB  and  Diseases  of  the  Veins. 

Wounds. — Wounds  of  small  veins  are  less  s»»riou8  than  similar  injuries  of 
the  arterien.  chiefly  because  they  are  not  so  much  under  the  influence  of 
the  heart's  action,  and  consequently  there  ia  less  danger  from  hemorrbagtt, 
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When  laPjQjo  vonoiis  tninkn,  liko  the  subclavian,  innominate,  internal  jugular, 
or  axillflrv,  an*  (livid<*d,  death  will  follow  in  a  few  minutes  from  the  loss  of 
hJiHid.  Tlie  hU'edin;^  which  procvwis  from  wounded  veins  in  the  neck  jr  infln- 
onred  verv*  nnich  hy  tho  respiration.  Durin<i  inHpiration,  when  the  walls  of 
the  thorax  are  dili\te<l  and  no  ohntaele  in  ottered  to  the  pawKHs^t'  of  blood  to- 
Avards  the  rii^dil  niiK*  of  the  heart,  tliu  wounded  vein  will  I'cmain  partially  eol- 
lapAeii,  without  slu'ddin^  a  ilrop  of  blood;  but  in  expiration,  wIumi  the  ^I'eat 
venoUH  ehanneln  are  (.'ornprcM^ed  at  the  nwit  of  the  neek  by  the  diminished 
diameters  of  the  ehest.  nnil  there  is  a  momentary  arrest  in  the  downward  How 
of  the  current,  the  bl(H)il  will  wril  up  a?*  from  a  fountain.  In  li^atin^  a 
large  vein,  like  the  internal  jti^ular.  a  certain  degree  nf  cerebral  congestion 
mu3t  ensile  from  suddenly  depriving  the  return  cireulation  of  so  large  a 
channel. 

When  a  rein  is  neverod.  neither  the  retraction  of  the  divided  ends  nor  the 
diminution  in  its  lumen  is  eo  great  as  when  an  arterial  trunk  is  divided 
aerosa. 

Incised  wounds  are  the  least  harmful:  Ihey  j;encrally  heal  quickly,  as  is 
Wfll  exemi»litied  in  the  nipid  repair  which  follows  vencsc(!tion.  Large  veins 
only,  when  wounded,  require  the  ligature  ;  others  are  satisfactorily  managed 
by  pressun*.  !>eep  veins  tolerate  ligation  better  than  superticial  ones.  1  have 
frequently  had  occasion  t(»  tie  the  posterior  tibial  and  popnicnl  veins  atter 
amputation  at  the  knee-joint,  and  have  never  witnessed  any  unusual  symp- 
toms. Dr.  S.  W.  Ijrow**  has  shown,  in  a  paper  on  the  ligature  of  veins,  that 
the  dangt»rs  after  such  oponitionw  have  been  perhaps  unduly  exaggerated. 
In  wounds  involving  the  chief  vein  of  an  extremity  (for  example,  the  femoral), 
and  when  the  blooding  cannot  bo  contn>lled  by  pressure,  it  has  been  advised 
by  Langenbeck  to  tie  the  main  artery  rather  than  to  ligate  the  wounded 
vessel.  In  a  case  of  popliteal  nruuirism  which  had  extended  into  the  femoral 
region,  and  where,  in  consequence  of  an  inflammatory  adhesion  of  the  parts, 
I  woutidetl  the  femoral  vein  in  passing  the  thread  around  the  artery,  the 
von(nia  hemorrhage,  which  for  a  time  was  profuse.  inimediaTely  ct^sed  on 
tightening  the  ligature,  and  did  u(»t  afterwards  ivtnrn.  Under  the  cireum- 
staiices  this.  1  believe,  was  tiie  proper  treatment  ;  but  inoivlinary  wounds  of  the 
femoral,  or  of  any  other  large  veni,  this  practice  slmuM  not  he  imitated:  the 
damaged  trunk  should  be  exjuisod  and  tied  above  and  behnv  the  seat  of  lesion. 
Some  writers  advise,  in  case  the  opening  into  a  large  vein  is  small,  to  stitch 
the  orjtice  with  a  fine  silk  tlnvad  nither  than  to  encircle  the  entire  trunk  of 
the  vessel;  Travers's  plan  was  to  granji  the  edges  of  the  wound  with  for- 
ceps atid  encircle  them  with  a  fine  thread. — the  object  in  each  ease  being  the 
same,  namely,  to  avoid  the  closuiv  or  obliteration  of  the  lumen  of  the  vessel. 
The  plan  is  a  very  dangerous  one,  and  altogether  unrtdiable.  The  glover's 
suture  with  a  very  fine  thread,  if  antiseptically  done,  i»  a  much  better  way 
of  closing  such  wounds. 

Veins  not  larger  than  those  of  the  subcutaneous  tissue  will  sometimes  bleed 
j>crsistenlly.  In  such  cases  the  cause  is  usually  some  impediment  in  the  tlow 
of  the  blood  towanls  the  heart,  and  in  their  ti-eatmont  the  obstruction  must 
be  sought  out,  and.  if  possible,  removed.  In  prrdapsed  hemorrhoids  the 
grip  of  the  sphincter  will  often  cause  a  large  lost*  of  bhM>d  in  a  few  minutes, 
which  can  Ik*  promptly  contmlUni  by  dilating  the  muscle  and  returning  the 
piles  into  the  rectum.  An  enlarged  liver  may  catise  a  free  bleeding  from 
the  ]>ortal  veins.  Our  remedies  under  such  circumstances  must  be  directed 
to  reducing  the  size  ttf  the  ofTending  organ.  Uncomplicated  venuus  oozing 
is  best  corrected  by  the  elevation  of  the  part,  and  the  applieatimi  of  cold,  in 
oilier  to  diminish  the  foiTC  and  activity'  of  the  cirtnilation.  A  wounde<l  vein. 
when  suri-ounded  with  ])urulent  fluid,  may  open  an  avenue  for  the  introduc- 
tion of  septic  mattei^i  into  the  system,  which  will  seriously  poison  the  blood. 
I  have  seen  a  trifling  wound  of  the  cephalic,  below  the  hne  of  the  deltoid, 
prove  fatal  from  this  c^iuse.     Contusions  of  the  soft  parts  are  otlen  followed 

*  Am«nc»ti  Jounisl  of  Lho  Medlcul  S«ittQc«a,  JanoiLry  and  April,  1M7. 
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by  the  laceration  of  veins,  giving  rise  to  dark  (liscoloralionsor  to  ecohyraose*, 

ami  sometimes  to  largo  oolluftioim  of  bhuwl.  which  will  remain  in  a  liquid 
state  for  a  long  time.  These  accnniulalions  e«htHihl  never  be  opened  unlef^s 
they  terminate  in  abBOCHK.  Time  and  the  use  oi'  Hiimtdalin^  applicationH.  in 
order  to  qnicken  the  absorbents,  constitute  the  proper  iberai>eiitie  meai>ureH. 
Healing  in  veins. — The  repair  of  woiuidh  made  in  veint*  in  norenpect  dit!ei-H 
fVom  the  same  proeess  in  arteries,  a  Huivjeet  whieh  ban  been  treated  of  in  the 
earlier  chapters  of  this  work. 

Air  in  Veiiu. — The  entrance  of  air  into  a  vein  ih  a  moat  dangerous  occur- 
rence. Where  the  accident  has  taken  place,  it  has  boon  during  operalioni* 
upon  the  neck  and  in  the  axilla.  Dr.  C'ordwent*  i-eporta  a  case  in  whieh  he 
thinks  death  was  caused  by  air  entering  the  veins  of  the  uterus  aller  labor. 
That  the  veins  of  the  neck  should  furnish  most  of  the  instances  of  this  acci- 
dent is  doublless  to  he  ascribed  to  the  fact  that  the  venouH  trunks  in  this 
region  are  in  many  places  attached  to  purtions  of  the  deep  fancia.  which  pre- 
vents a  collapse  of  iheir  walls  when  wounded.  The  danger  attending  suri^ical 
operations  irom  the  entrance  of  air  into  the  veins  was  fiiNt  prominently 
noticed  by  Beauchesne,  in  1818.  In  several  insluneeH  permniH  have  j>ensbed 
from  ihiscauHc  while  under  the  knife  of  the  surgeon.  Dupuytren  lost  a  patient 
in  this  way  while  diwiectiug  a  tumor  t'rom  the  neek.f  A  similar  accident 
betell  Mr.  Barlow  while  operating  in  the  same  region.  Mott  and  Stevens  each 
eame  near  losing  a  patient  from  what  was  believed  lu  be  the  admission  of 
air  into  the  circulation;  in  Motl's  ease,  the  vein  opened  wa-s  iho  facial. 
Death  from  this  cause  is  said  to  have  followed  an  am]»ntation  of  the  leg. J 
Professor  Gibson,  while  extii-pating  a  growth  from  the  neck  of  a  man  beforo 
the  medical  class  of  the  University,  was  startled  by  a  gurgling  sound  ami 
the  sudden  syncope  of  his  patient.  Though  the  case  did  not  lerminatu  fatally, 
the  syncope  was  referred  to  the  entrance  of  air  into  one  of  the  veins. 

Symptoms. — When  air  enters  a  vein,  a  whistling,  hissing,  lai>ping,  or  giir» 
gling  sound  is  heard  ;  a  deathly  pallor  spivads  over  the  face  ;  the  pulse  becomes 
small  and  feeble;  the  pupils  are  tixed  and  widely  dilated  ;  the  respiration  is 
short  and  hurried,  and  entire  unconsciousness,  convulsions,  and  fatal  collapse 
follow. 

Cause  of  death. — Several  explanations  have  been  ofTerod  for  the  cause  of 
death  in  cases  of  the  above  accident,  biit  none  of  them  are  altogether  satisfac- 
tory, Kxaminations  after  death  shoM'  air  in  the  right  side  of  the  heart,  an 
unusually  bh>udless  aj>i)earance  of  ihe  lungs,  and  in  the  lef^  auricle  an4l  ven- 
tricle a  hmall  an»ount  of  blood  intermixed  with  air,  giving  it  a  frothy  a]»iM»ar- 
anee.  The  same  fume  or  frotliy  admixture  of  blood  and  air  is  seen  in  the 
arteries  and  veins  of  both  the  pulmonary  and  the  systemic  vessels.  Among 
the  most  plausible  explanations  is  that  which  supposes  that  the  air.  attor  en- 
tering the  right  auricle,  is  carried  to  the  right  ventricle,  and  that  during  the 
contraction  of  the  right  ventricle  the  presence  of  the  air  preventn  the  closurtt 
of  the  tricuspid  and  semilunar  valves,  in  con.-^eqnonce  of  which  the  tw<i 
opening  which  they  guard  remain  pervious  in  both  the  systole  and  the 
diastole  of  the  heart,  allowing  the  air  to  reach  the  pulmonary  arteries,  aad 
in  this  way  preventing  the  entrance  of  blood,  " 

Trk^tmknt. — In  view  of  the  possibility  of  ho  fatal  an  accident,  the  surgeon 
should  be  exceedingly  raret\d  in  all  i>])erations  involving  the  deep  portions  of 
the  neck  or  of  Ihe  axilla,  and,  especially  when  prying  out  adherent  growthn 
from  these  regions,  should  have  tirm  pressutx^  nmde  by  lissistnnts  upon  tht* 
contiguous  veins,  both  above  and  below.  In  rhe  event  of  air  gaining  access 
to  the  circulation,  the  head  should  be  immediately  lowered,  the  divided  vein 
should  bo  tied  or  compressed,  and  the  ivspinition  should  be  maintained  by 
artificial  means,  using  for  this  purpose  either  a  tracheal  <'anula,  the  "  ready 


*  St.  Gaurge'*  Hw^iUl  Reports,  rol.  vi. 
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method,"  or  electro-galvanisra.  Brandy  should  be  ndmiDistcred  by  the  rectum 
or  Huboulatio(JUs!y.  Tho  roin invasion  ufiho  iibdominal  vesHcIs,  as  advised  by 
Meit^ier,  is  worthy  of  oinHidcnuioii,  tiie  <»bjc'ci  Ix^ing  to  Imve  the  blood  towards 
ihf  brain  imd  hyurt  and  ^roat  ciMvlnal  la-rve-centrcs.  A  similar  result  would 
bo  favored  by  elevating  iho  IhkIv  and  I'xtri'iiiities.  Ah  a  last  resort,  if  time 
pcrnjit,  a  few  ounces  of  blood  may  be  iransfusod.  Many  of  the  sUjtriceHtiond 
made  by  writera  to  ineot  emori^uucios  of  ibiti  kind,  .such  a^  aspii-atin^  the 
jua;ular  vein,  or  the  heart,  arieriotomy*  tracheotomy,  etc.,  ar«  mere  Bpenula- 
tiun8«  having  no  practical  value. 

Phlebitis. — There  are  two  kinds  of  inflamniaiion  of  the  veins,  the  idiopathic 
and  the  tnntmattc.  RitluT  is  more  common  than  arieritis.  The  veins  most 
comnioiily  involved  are  the  sajihena  mnicna.  the  femoral,  and  the  pelvic  trunks. 
The  disea{*e  may  appear  in  both  the  acute  and  the  chronic  form. 

Caches. — Thccausesof  [>hlebilis  may  be  arrauf!:ed  under  the  folh) wing  lieads: 

1.  EctuBis ;  that  is,  fiH>m  the  extension  or  oversirelchinp  of  the  walls  of  the 
vessel,  in  conse<|Uence  <if  which,  the  movenienL  of  the  bKK>d  bein^  retunleti 
and  the  niechanism  of  the  vnlves  imjiaired.  a  t-oajjidnm  or  thrombus  is  fttrincd, 
the  presence  of  which  is  prone  to  excite  inflnmnniliitn  in  the  walls  of  the  dis- 
ordered vessel.  Tins  condition  may  occur  in  pei-soiis  enjoying  good  lieakh, 
and  the  inf1ammaii>rv  changes  may  bo  entirely  lo<-al.  Persons  wh*)se  employ- 
ments require  the  standing  position  are  liable  to  such  thrombi,  particularly  if 
nl  the  same  time  theyaiv  exposed  to  cold.  Pressure  frt^m  abdominal  tumors 
will  give  rise  to  the  same  coagida. 

2.  Tntumntism. — Under  this  head  are  included  cuts,  lacerations,  bruises,  and 
punctures.  Tlie  fre^juencyofsuch  injuries  without  the  occurrence  of  ]thIebitiB 
shows  dial  theiv  is  in  the  healthy  condition  of  the  bloo<i  and  of  the  solids  a 
strong  indisp(tsition  in  the  veins  to  takcon  inflammation.  The  rapiility  with 
which  a  vein  heals  after  venesection,  or  after  the  ligature  of  a  hemorrhoidal 
tumor,  is  additional  proof  of  this  fuel.  It  is  in  ibetie  trnuuuitic  cases  that 
the  surgeon  occasionally  witnesses  the  extension  of  the  disease  in  a  direc- 
tion opposite  to  that  of  the  <'ircuhition.  This  fact,  tirst  noticed  by  Ilunler, 
is  doubtless  due  to  a  mechanical  cause, — to  coagula  f(»rmed  in  the  tributaries 
of  the  injured  vein. 

3.  ConMitufion  of  the.  blood. — A  tier  typhoid  fever,  t^'phoid  pnoumonio,  scarla- 
tina, and  other  affections  attended  with  alterations  \\\  the  constitution  of  the 
bh>od.  it  is  jujt  uncommon  to  meet  with  phlebitis  from  obstruction  of  the 
paphena  and  other  veins  by  the  formation  of  thrombi,  the  coagulation  being 
duo,  according  to  Schmidt,  to  the  mutual  reactions  of  the  fibrinogen  and 
the  tibrinopiastin  of  the  hl(K>d.  It  is  oflen  after  the  violence  of  the  disease 
has  expended  itself  and  convalescence  commenced  that  these  thi-ombi  form. 
To  the  same  eategt>ry  of  blooil-clmnge  are  to  be  refenvd  those  cases  of  in- 
flamed veins  which  occur  in  gouty  and  rheumatic  states  of  the  system,  also 
in  milk-leg,  or  phlegmasia  dolens. 

J.  Introduction  of  frptic  uuitters. — The  eft'cct  piY)duced  on  the  blood  by  the 
JntrtHiuction  into  the  veins  of  certain  prodtnts  connected  with  texiiUTil 
change  is  of  such  a  nature  as  lo  cause  coagulation,  or  to  excite  those  inflam- 
matory changes  in  the  wall^  of  the  vessels  which  induce  the  formation  of 
a  clot.  This  condition  is  closely  related  to  pya-mia  or  septica-nda.  Such 
materials  otl'ect  an  entrani'e  into  the  vessels  not  by  being  absorbed,  hut  by 
passing  diivctly  into  the  current  of  the  circuUirion  ihnuigh  an  opening  in 
the  injuivd  veins.  Thus,  we  tind  that  when  surgical  *»pe«ition»  are  done  in 
strucluiVH  where  the  walls  of  the  veins,  being  adherent  to  the  suiTounding 
parity,  do  not  collapse,  as,  for  example,  in  the  cancellated  tissue  of  bones, 
aymptoms  of  septicwmia  ai*e  frequently  developed.  PyaMuic  conditions  fol- 
lowing the  puerperal  3tale  are  caused  in  the  same  way,  as  the  large  patulous 
uterine  sinuses  invite  the  entninee  of  vitiattHl  mattei's. 

5.  Continuity/  of  tisfiup. — The  continuity  of  the  connective  tissues  renders  it 
easy  for  inflammation  to  extend  from  one  [igint  to  another,  and  hence  when 
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phle^monou8  oiysipolns  attaekfl  a  part,  or  when  the  loose  connective  tiBHue 
contiguous  to  a  vein  becomes  intlanieti.  the  disease,  raay  very  re;uiily  ^«?  cod- 
Uucted  to  tho  coatH  of  the  vessel  and  causu  the  deposition  of  a  hoUJ  plug  in 
their  canals. 

It  will  be  seen  from  the  above  remarks  that  the  existence  of  a  thrombiiB 
phiys  a  very  ini]furtjint  part  in  tho  production  of  phlebitis.  SornelinieH  it 
aniedates  ttie  inllainrniitioii  and  becomes  an  oxcitinu  cause  of  the  latter. 
At  other  times  it  succeeds  it,  and  is  an  eifeet  of  those  changes  which  occur  in 
the  walls  of  the  vein,  cspeciully  in  the  tunica  intima,  wnich  I  am  led  to 
believe  has  most  to  do  with  thrombosis. 

Tho  late  Professor  Charles  D.  Meif^s  attributed  to  tho  internal  coat  of 
the  blood-vessel  system,  or  to  tho  endangium,  as  he  lenned  it,  a  para- 
mount influence  over  tho  blood.  The  changes  which  tho  clot  or  thrombus 
underi^oes  vary  greatly  in  diiferent  canes.  When  the  clot  follows  some 
Injun',  or  when,  as  fri>m  tho  application  oi"  a  ligature  to  a  venous  trunk,  its 
object  is  a  salutary  inio,  designed  to  establish  a  barrier  a/^^ainst  the  intrii- 
sii^n  of  harmful  materials  into  the  circulation,  the  coai^ulum  will  extend  in 
both  directions  to  :i  collateral  or  tributary  branch,  into  which  it  will  p:w*H. 
Si»metimeH  it  is  not  limited  by  such  side-i'hanncis,  hut  is  continued  upwards 
and  downwards,  blockading  an  entire  vein  and  its  branches.  The  oostruc- 
tion  is  not  always  complete.  The  thnimbus  niay  contract,  maintaining;  its 
connection  only  to  one  portion  t>f  the  vessel,  and  allowini;  a  side-pa.HHa^e. 
which  will  admit  the  onward  flow  of  the  blood.  Or  the  clot  may.  by  tho 
agitation  to  which  it  is  subjected  from  the  blood-sti-oam,  become  decolorised, 
forming  a  plug  of  tiltrin,  through  the  centre  (►!'  which  are  often  tunnellcMJ  imo 
or  several  openings  for  the  current  of  the  circulating  fluid.  The  final  dispo- 
sition of  the  thrombus  is  not  always  the  same.  It  nuiy  undergo  organiza- 
tion, as  does  (he  cbn  whicli  forms  in  an  artei'v  al^er  its  ligatui-e  (see  page  218). 
and  become  blended  with  the  walls  which  enclt>se  it,  the  wlnde  tinally  being 
converted  into  a  tibrous  cord  ;  or  it  may  soften  down,  and  become  changed 
into  a  bland,  impaljmble  fluid,  which  will  conw>rt  harmlessly  with  the  blood 
and  be  removed  out  of  the  body.  Unfortunaioly,  these  disintegnitions  of  & 
clot  do  not  always  vanish  in  so  innocot»t  a  manner.  Fnigments  may  sepa- 
nite  frtun  the  common  mass  and  be  swept  along  in  the  circulation  to  the  right 
side  of  the  hea»'t.  and,  al\er  passing  into  the  pulmonary  artery,  become  im- 
pacted in  the  capillary  vessels  of  the  lungs,  giving  rise  lo  metastatic  inflamma- 
tion and  abscess;  or  tho  thrombus  may  degenerate  into  a  puriform-lnokitig 
fluid,  consiKling  of  altered  ivd  and  while  corpuscles  and  of  granular  matter, 
which,  mingling  with  the  blood,  acts  as  a  ferment,  and  not  only  peipetuatoa 
and  extends  the  phlebitis,  but  also  induces  a  fatal  septicaemia.  In  all  thes« 
changes  the  intluencu  of  niicn»bes  must  not  be  overlooked. 

Symptoms  op  Aodtb  Pulebitis. — Acute  phlebitis  is  eharaeterized  by  tendc^r- 
ness  along  the  course  of  the  aff'eetod  veins,  by  the  existence  of  |R'ri-venou« 
thickening,  so  that  (hey  have  a  cortl-like  feel  under  the  finger,  and  by  trdefnu 
and  venous  congestion,  tho  result  of  an  imjieded  or  obstrucled  circulaiickn. 
When  the  atlected  vessels  are  euperflcial.  linoM  of  a  dusky-red  c()li>r  may  bo 
seen  in  the  course  of  the  iuflameil  trunks.  The  entire  limb  becomes  slit)' and 
sujieivtMihitive.  and  the  temperature  falls  below  the  natural  standard.  Mor» 
or  lesH  constitutional  diKlurbunre  in  alwayn  pren^nt ;  inde<*d.  it  otleti  begitis 
coinciilfUt  with  the  local  affectiim.  nnmiiesting  it>ielf  by  rigors,  fever,  a  fro- 
quent  pulse,  headache,  thirst,  nausea,  dry  tongue,  and  sumutimes  by  %h0 
presence  of  delirium. 

DiAONosis. — Phlebitis  may  bcMonf<»unded  with  augoioleucilii.  In  tholaiior, 
however,  there  \»  no  ledema.  ami  the  lines  of  color  aiv  both  narr<»wer  »nil 
redder  than  thoso  prt'sent  in  inflammation  of  the  veins.  In  angeioleucitis  iho 
lymphatic  glands,  in  direct  communication  with  the  altecte<l  absorbenttt*  aro 
usually  tender,  and  more  or  less  swollen. 

pATUOLooy. — In  phlebitis,  iho  earliest  inflammatory  changes  commence  in 
the  connective  or  adventitious  coat  of  the  vein,  and  consist  of  cungetttiuu  id 
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the  vosa  vnsorum,  and  of  trauBudalion.  i)n>ducing  rednonsund  Bwolling  in  the 
coiii'so  of  the  vessels.  This  traiisufliuioti  nmy  he  largi'ly  wcroun,  or  it  may  bo 
tihrngenous  ftiid  contain  a  lur^e  miiiihcT  of  young  eeU-fornis;  it  interpone- 
trat08  the  middle  and  inner  coats  of  the  vein,  separatihij  their  layers,  and,  by 
the  new  formation  of  con  iK-et  r vt*  t  ianue,  InduceH  such  a  degi-ee  of  Inickening  as 
entirely  to  destiw  the  norniul  <.^lasli('ily  of  tlit*  vessul  and  convert  it  into  a 
rigid  sclerosed  tube.  ShouKi  the  inflammation  prove  less  intense,  the  infiltra- 
tion may  bo  graduall}*'  absorbed,  and  the  natunil  pliability  of  the  walls  of 
the  vesstd  be  rcrttored.  When  the  disease  atlvances  to  Hnp|>uration,  tlici'e  is 
induced  a  8cri<ms  alteration  in  the  histological  elements  of  ihe  voiii-tissues,  a 
change  not  peculiar  to  these  vessels,  hut  cotnmon  to  all  tissues  wlu'n  under 
inrtammatoiy  influences. — that  is,  molecular  disintegration  and  a  fatry  meta- 
moii)hijsiH. — changes  which  i>rove  destructive  to  ihc  internal  in  coniinon  with 
the  other  coats  of  the  vein.  The  jinxUn'tion  \^i'  a  clot,  as  one  of  ihe  otfects 
of  inflammation  in  a  venous  tnmk.  Ikih  been  already  noticed. 

Acute  f/hfeOitis,  arising  in  had  constitutions  or  in  persons  who  have  been 
greatly  enfeebled  by  exhausTing  disease,  may  assume  a  coui*se  which  has 
been  called  tH ff use  phlebitis ;  or  it  may  originate  in  an  attack  of  phU'gnionous 
erysipelas,  the  inflajninatiou  extending  from  the  suliculancons  connective 
lisrtue  to  that  in  which  ho  the  embedded  veins,  and  ihence  to  their  walls 
proper,  terminating  in  a  iliti'usud  snppumtion,  which  extends  between  the 
coals  and  travels  along  the  sheatlis  of  the  vessels,  cjinsing  their  softening  and 
diM>rganization.  logethcr  with  the  formation  of  ihromln.  These  softened 
clots,  intermingled  with  the  vitiated  products  of  inflammatory  changes,  enter 
the  circulation  and  destroy  the  ))alient  from  pyietniu. 

The  symptoms  accompanying  this  lorniof  the  disease  are  local  tenderness 
and  redness  in  the  coui'se  of  the  hard,  thickened  vein.  When  the  vessels  in- 
volved are  deep-seated,  these  signs  arc  not  pivsent ;  but  when  tenderness  is 
experienced  on  tirm  pressure  being  nmde  over  the  position  of  the  profound 
veins,  when  the  limb  is  enlarged  and  dense,  but  iIik'S  not  pit  under  the  finger, 
and  when  tiier*e  are  present  rigors,  a  feeble,  fretjuont  pulse,  sweatings,  a 
brown,  dry  tongue,  a  sullow  countcnunce,  with  accumulation  of  sordes  about 
the  gums,  and  diarrha^^a  and  delirium,  the  4iiaguosis  may  be  established  with 
considerable  certainty. 

Treatment. — The  treatment  of  phlebitis  differs  according  as  the  superficial 
or  the  deep  veins  are  attectud.  In  that  variety  which  is  oiien  seen  succeed- 
ing an  attack  of  typhoid  pneumonia,  typhoid  fever,  or  gout,  and  involving 
the  subcutaneous  veins,  no  remedy  in  my  ex]>erience  is  equal  to  the  local 
abstraction  of  blood.  A  few  Anicriciin  leeches  placed  along  the  course  of 
the  inflamed  vein  will  rpiiekly  iliminish  the  pain  and  extreme  tenderness  of 
the  parts,  after  which  the  limb  should  lie  wrapped  in  a  lotion  of  lead-water 
and  laudanum  and  covered  with  oiicd  silk.  As  soon  as  the  redness  and  undue 
sensibility  subside,  the  compound  solution  of  iodine  with  laudanum,  brushed 
dailv  over  the  entire  length  of  the  diseased  vessel,  will  form  the  most  etfective 
application.  In  trutimatic  injuries,  especially  when  followed  by  pronounced 
shock  or  when  the  pei-son  is  bn^ken  in  health,  much  may  be  done  in  the 
way  of  preventing  phlebitis.  As  the  diseast^  sometimes  originates  in  an  ex- 
tension of  inflammation  from  the  surrounding  connective  tissue,  the  utmost 
care  should  be  observed  to  evacuate  any  abscesses  which  may  arise,  to  secure 
thorough  drainage,  and  to  see  that  no  foreign  ntatter  in  the  wound  is  over- 
liMjked.  The  whole  procedure  is  to  be  conducted  antiseptically.  When  in- 
flammation attacks  the  deep  veins,  oven  though  early  discovered,  the  local 
abstraction  of  blood  does  not  appear  to  exercise  any  beneficial  effect  in  eon- 
trolling  or  ameliorating  the  disease.  The  constitutional  treatment  consists 
in  removing  by  a  gentle  cathartic  all  sources  of  intestinal  irritation,  reliev- 
ing pain  by  anodynes,  and  sujtporting  the  patient's  strength  by  the  use  of 
tr>nics  and  Htimulants,  such  as  iron,  (piinine,  brandy.  whisKcy,  or  wine,  and 
by  the  most  nutritious  preparations  of  food.  If  in  the  course  of  the  disease 
a  vein  becomes  opened  by  idceration,  causing  hemorrhage,  the  flow  of  blood 
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can  be  controlled  by  a  well-adjusted  compi*G89  and  roller  over  the  seat  of 

luHion. 

Chronic  Phlebitis. — The  subjective  nature  of  the  eyniptomB  in  chirmic  phle- 
bitiw  often  allows  the  disease  to  exist  fur  some  time  without  hein^  nvog- 
nized  and  until  foiisidoniblo  structunil  t-hunc^e  has  taken  place.  Veins  wlioge 
eireulatiim  is  much  under  the  intliK'Mce  of  i^n-avity,  as  those  of  the  inferior 
extrt-Miiiiy  and  <^f  Ibe  iveturn,  are  most  efminionly  the  subjects  of  the  dlseatte. 
This  is  explained  by  Iho  resulting  dilatation  causing  congestion  in  the  venous 
trurdis.  In  those  of  the  rectum,  the  absence  of  valves  forms  an  additional 
incitement  to  congeHtiou.  Such  inflammation  is  not  necessarily  connected 
with  thromlMjsis,  as  we  constantly  witness  the  disease  in  the  varicose  veins 
of  the  leg  without  the  production  of  clots.  C'hwnic  inflammation  of  veins 
may  succeed  the  acufe  form  of  the  disease.  The  morbid  alterations  of  struc- 
ture in  chronic  phlebitis  are  not  unlike  those  observed  in  other  tissues  umler 
a  similar  ])ro<'OHs.  There  is  incivased  thickening  ol'  the  external  and  middle 
coats,  partly  b^'  migrated  forms  and  partly  by  the  proliferation  of  the  eon- 
neetivo  elements  of  the  parts.  In  these  changes  the  tunica  intima  appears 
to  escape.  Cornil*  locates  the  chief  thickening  between  the  internal  and 
middle  coats.  As  in  chronic  inflammation  elsewhere,  so  heiv,  the  obstruction 
to  the  circulation  from  Hun-ountiing  induration  causes  dilatation  of  the  in- 
trinsic veins  of  the  walls  until  tliev  become  enlarged  into  sinuses.  As  chronic 
phlebitis  occasionally  follows  the  auiile,  Iheconvei'so  is  likewise  true,  in  which 
event  coagula  will  form,  and  the  patient  will  be  exposed  to  the  risk  of  their 
future  metamorphosis. 

Trkatment. — The  cbief  indications  are  to  overcome  the  obstruction  to  tho 
circulation,  control  the  inflammation,  and  effect  the  removal  of  the  plastic 
deposits  in  tho  tunics  of  the  vessels.  To  favor  the  passage  of  the  blood,  the 
limb  should  be  elevated;  to  subdue  the  inflammalory  action,  leeches  and 
blislei*s.  followed  by  the  application  of  Lugol's  solution  of  iodine,  are  the 
most  potent  agents  ;  and  for  the  removal  of  the  thickening,  warm- water  irriga- 
tion, associated  with  compression  by  a  iviller  bandage,  promises  the  Ix^st  ivsults. 

Hypertrophy. — This  change  in  the  walls  of  a  vein  may  originate  \n  a  chronic 
inflammation  such  as  lian  been  descril>ed.  or  it  may  lie  purely  a  physiologi- 
cal necessity,  resulting  from  n  plenum  of  IiIoikI.  In  the  first  instance  there 
is  an  organization  of  the  transudation  into  connective  tissue;  in  the  other 
there  is  an  increase  of  growth  in  tho  elementa  of  the  different  coals,  particu- 
larly the  external  and  the  middle,  in  consequence  of  which  there  follows  a 
uniform  or  symmetrical  enlargement  in  tho  walls  and  in  the  canal  of  the 
vein,  the  latter  becoming  lengthened  and  tortuous.  The  capacity  of  ih© 
veins  for  physiological  h^'pertrophy  is  one  of  those  wise  provisions  for  ex- 
trm)rdinury  occasions  whicli  are  so  oHen  witnessed  in  the  liumati  body.  If 
a  tumor  or  a  clot  obstruct  the  iliac  vein,  the  superficial  bmnches  of  tho 
femoral  are  very  soon  seen  over  the  abdominal  walls,  enlarged  and  tor- 
tuous, in  order  to  supplement  the  office  of  the  disabled  channel.  A  growth 
in  the  a.xillary  region  comjiressing  the  axillary  vein  is  quiekly  followed  by 
an  unuHual  pititninence  of  the  subcutaneous  vessels  over  the  thorax.  The 
most  notable  exam|>Ie.  however,  of  an  amplification  of  the  venou.-*  channehi 
to  meet  a  temporary  emergency  is  that  seen  in  the  gravid  uterus,  in  which 
the  veins  almost  romidetely  enclose  the  organ  in  an  intricate  net-work  of 
enormous  blond-channels.  With  hyi>ertroph3'' of  the  veins  there  isgetiendly 
asHot!iate<l  an  enlargi'ment  of  the  companion  arteries,  a  singular  illuHtraUon 
of  the  effort  made  by  nature  t4>  maintain  a  Just  balance  between  the  two 
systems  of  vessels. 

Tfic  treatment  of  cases  of  venous  hypertrophy  consists  in  removing  tho 
causes  of  obstruction  wherever  pf»ssiblo.  Tims,  if  a  turaor  compresses  a  lari^r^ 
vein,  it  should  be  itMUoved,  provided  the  growth  is  one  adapted  to  an  «ipera- 
tion  ;  and  when  the  pressure  is  due  to  inflammatory  intlltration,  the  hiitor 

•  ArobivM  da  Pt)yiiiuk>gte,  1872,  p.  603. 
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must  be  jEfot  rid  of  by  blistering,  masange,  compressinn,  and  alteratives,  among 
whifli  latter  mercury  and  the  iodide  of  potash  rank  highest. 

Atrophy. — Veins  may  booonie  atrf)plnrd  in  connequence  of  the  sclerosis 
whteli  KonieiimoH  follows  inHaniniation.  and  also  from  diminished  functional 
activity.  Atrophy  is  excecdinjk;;ly  »'oninion  in  advanced  life :  hence  the  discolor- 
utions  or  bruises  so  caf*ily  priHiuced  by  a  iritlin^  ]*inch  of  the  skin  in  old  per- 
sons, the  walls  of  the  veins  being  sn  greatly  attenuated.  If  a  lin^b  be  kept  in  a 
state  of  i*est  for  several  weeks,  as  in  a  cajse  of  fnicturc  of  the  leg,  the  tiHsue- 
deniand  ft)r  blood  is  gn^atly  lessoned,  and  there  will  fnllnw  an  appi'cciablo 
wasting  in  all  the  vessels  of  the  extremity,  but  chiefly  in  the  voiiis.  It  is 
tliiH  diudnishud  capacity  in  the  venous  system  of  the  limb  wiiich  causes  the 
distressing  sense  of  stuflBng  experienced  by  the  patient  when  hi-  fii'st  i*e- 
ftssumes  the  erect  position,  the  veins  being  temporarily  disqualified  to  !*ctum 
with  due  celerity  the  suddenly-increased  volume  of  the  cirrulaiiiig  fluid  in- 
tnuluccd  by  the  art«?ries.  Atrophy  of  any  organ  is  atten<lcd  l*y  a  corre- 
8|>onding  change  in  the  veins  which  sup|)ly  it.  The  atrojdiy  of  many  tissues 
is  accompanied  with  fatty  degcnci-ation  of  their  ndrnial  cuiupoucnis.  a  ineta- 
morjdKjKiM  tVoni  wltich  the  veins  are  markedly  exempt,  calcareous  tniusfor- 
nnitiims  being  much  more  common. 

PhUhfjltths. — Small,  rotmd.  or  t)blong  bodies  are  met  with  in  veins,  either 
lying  loose  in  their  i-anuls  or  attached  by  a  delicate  thread  ttf  fibrous  tissue 
to  tbc'ir  walls.  TIk'sc  bodies  ai'o  prolmbly  formed  by  the  calcification  of  a 
bkK>d-clot,  and  are  cheinicaliy  compused.  as  has  been  ascertained  by  Dr. 
Franklarui,*  of  albuniinous  ami  fibrinuus  mallei's,  conjoined  with  phttsphale 
of  lime,  having  also  a  tiiice  of  sulphate  of  potash  and  sulphate  of  lime,  all 
of  which  nwilerials  ain?  furnished  by  the  blood.  These  bodies  manifest  a 
preference  for  particidar  veins,  such  as  the  prostatic  and  the  veBical.  They 
ore  occasionally  found  in  old  varicone  vessels. 

The  veins  arv  rarely  the  subjoct  of  carcinoma.  Virchowf  describes  a  giant- 
cell  myosarcoma  which  originated  in  the  inferior  vena  cava,  The  ciiso  is, 
jKThaps,  unique.  A  carcinomatous  tumor  originating  in  llie  vicinity  of  a 
vein  may  finally  include  the  vossicl,  dcsti-oy  its  walls,  and  send  portions  of 
the  nipidly-proliferaliug  outgrowths  into  its  cavity,  giving  it  the  semblance 
of  a  venous  cancer. 


Varix. — The  tenns  varix,  varicose  veins,  and  phlebectasis  arc  used  to 
exprchs  a  condition  of  ceriuin  purt.sof  the  venous  system  in  whieli  the  vessels 
are  dilated,  elongated,  tortuous,  and  knotty.  Though  most  of  the  veins  are 
susceptible  of  such  altoraiinns  in  structure  ami  form,  the  disease  for  the 
most  part  is  limitctl  to  the  spermatic,  pudendal,  and  hemoiThoidal  veins,  and 
to  the  saphena  veins  of  the  lower  extremities.  (Fig.  49t>.)  Varix  of  the 
veins  of  the  upper  eyelid  is  occasionally  seen.  RokitAusky  describea  a  vari- 
cose condition  of  the  veins  of  the  pia  mater  met  with  in  persons  of  intem- 
perate habits.  The  same  writer  speaks  of  a  similar  condition  rd'  the  veins 
of  the  choroid  plexus.  A  jjcculiar  configuration  of  the  vessels  around  the 
umbilicus  has  been  noticed,  due  to  the  existence  (d*a  communication  between 
the  superficial  veins  of  this  region  and  an  eiK-losed  umbilical  ^oin,  consii- 
tilling  the  cai>ut  Medusas  of  Severinus.  The  superficial  pudic  and  nwimmary 
veins  oc'casionally  become  dilated.  (  Fig.  497.)  Varices  of  the  veins  of  iho 
neck  have  been  described  by  Morand,  tMine.  and  TJoux.  In  the  thorax  the 
inteiTostals  have,  in  rait^  instances,  been  seen  dilated  and  tortuous;  and 
Portal  records  exam])les  of  a  similar  condition  of  the  vena  azygos.  Even 
the  hUjH'rior  vena  ciiva.  according  to  Morgagni.  may  become  the  subject  of 
the  disease.  Cases  aiv  on  reconl  u^  enlargi'd  and  convoluted  veins  in  the 
abdomen,  In  the  pelvis,  the  veins  at  the  neck  of  the  bladder  (prostatic)  and 
those  of  the  rectum  are  IVequently  found  varicose;  the  first  ollen  giving  riae 

"  I]olrne»'»  Sy*t4MD  of  Surgery,  rol.  iii.  p.  373. 
t  VircbDw'iArchivw,  l)d.  Ul.,  1871. 
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to  vesical  hemorrhage,  and  tho  lost  conatitutin^  piles.  Only  once  have  I  seon 
trno  varices  on  the  upper  limb  ;  but  Roux,  Cariier,  and  other**  desorihe 
CHAOS  of  thifl  kind.  TIiouLrh  the  diseiiso  was  familiar  to  the  ancient  medical 
writers,  yet  none,  it  ap):ieai*8,  were  ever  apprised  that  any  other  than  tlio 

superticial    veins    w<ins 
:Fio   •iWB.  Fio.  4fl7.  affected.        That     thej»e 

Bhould  aufftrr  and  the 
deep  trunks  CNcape  wa?* 
referred  hy  Hnyor.  Sir 
Everard  Home,  and 
othera  to  the  rili^ht  e^n^t- 
port  rendered  hy  Iho 
8kin  and  nubeutaneouH 
fascia  to  the  lorinor, 
while  the  latter  received 
a  Htrong  support  by  mtis- 
clert  and  the  |>rolon5»- 
tioDH  of  the  deep  tiiseia. 
That  thiri  view  is  incor- 
rect has  been  satiAfac- 
torilv  shown  by  Vcr- 
neui),  who  found  that 
the  dilatation  often  be- 
gins in  the  deep  veins, 
the  subcutaneous  trunks 
becoming  HeCunUarily  af- 
fected;  a  fad  which  1 
had  ample  opportunities 
to  voriiy  Bomo  yean*  a^, 
when  engaged  in  teaching  anatomy.  Mr.  Gay  thlnka 
that  the  arterial  trunks  are  implicated  in  varii^es; 
an  opinion  in  which.  I  believe,  few  writers 
concur.  Excepl  where  ihei-e  is  wmie  nnv 
chanical  pressure  near  the*  entrance  of  a 
subcutaneous  vein  into  a  larger  trunk, — 
HR  that  of  the  BaphenouH  into  the  feinorulf 
— I  believe  it  will  be  found  that  in  all 
canes  uf  varices  of  the  leg  the  deep  veins, 
H»  well  as  thofto  which  establish  a  connection  between  the  two  sets,  an»  af- 
fected similarly  to  the  subcutaneous  ones,  and  in  all  probability  tAke  prec^. 
dence  in  the  dilatation. 

Cal'SKs. — In  general,  whatever  obstructs  the  flow  of  blood  towanls  the 
right  side  of  the  heart,  causing  over-distontion  of  the  walls  of  the  great 
veins,  favors  the  ff»rmation  of  varices.  Among  these  causes  may  bo  enu- 
merated the  following  : 

1.  Onjanic  affections  of  the.  hearty  such  as  disease  of  the  sendlunar  valves  nf 
the  pulmonary  artery  or  of  the  aorta,  and  imperfection  of  the  mitml  vnlv©*; 
condition!*  which  favor  pulmonary  congestion  by  interrupting  (he  free  tninstt 
of  the  blood  through  the  lesser  circulation,  and  thereby  causing  engorgnmcnt 
of  the  C4ivai  and  smaller  vessels. 

2.  Ohatruction  in  the  portal  system. — The  deleterious  effect  of  an  impeded 
blood-flow  thnmgh  this  part  of  the  venous  system  is  more  e<»ticotitmi<'i| 
than  when  a  like  cause  operates  on  the  other  system  of  veins.  In  the  former 
the  hemorrhoid  veins  suner  m4ist-  Thus,  in  sclonmed  c4)nditions  of  the  liver 
(cirrhotic  liver)  piles  urv  very  comnionly  pn*sent. 

3.  Pressurn  upon  thf  great  veim  within  >nui  without  the  body  constitutes  atsoth<tr 
very  common  cause  of  varix.  This  pressure  may  be  made  by  the  gnivid  utcnm 
resting  upon  the  cava  or  on  the  iliao  veins  .  by  an  ovarian  or  a  uterine  tumor  ; 
by  aneurism  of  the  abdominal  aorta ;  or  by  faecal  accumulations  iu  the  colon. 
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The  pressure  which  oi>erato8  extonmlly  in  relaHing  or  obstructing  the  veuoua 
cirfulution  in  often  dut*  to  the  exiHtcnt**  of  u  tumor  in  iht*  groin  resting  over 
thu  ft'Diural  vein,  or  to  a  fonstrielion  of  the  linib  by  il  light  gartLM*.  Again, 
ti  long  continiiani'e  in  tiic  tiprigtit  position  may  leail  to  dilatation  of  the  vuinH 
tW»m  tho  mtiim  of  preisnure;  hence  we  ot^eii  meet  with  varices  in  persooH 
whose  oecupalioh.'*  rt'quire  them  lo  l)e  on  their  feet  for  nioMt  of  the  day.  In 
thiK  poHitiim.  the  prcHHura  of  a  hing  column  of  blood  like  that  in  the  saphona 
vein  of  the  leg  in  very  great. 

4.  Diinini&iied  accojumoi/ntion  for  the  ve/tous  circulation  is  another  factor  in 
the  pro*liietion  of  this  disease;  that  in,  when  one  or  moi'e  veins  have  been 
rendered  uhcIohs  by  theu-  channels  becoming  blocked  up  with  coagula  from 
inflammatory  or  other  cau.^s,  thereby  making  an  increased  demand  on 
the  remaining  vessels  to  supplement  the  detictenc}'.  The  force  resulting 
from  this  addition  to  the  volume  of  their  usual  contents  is  exerted  upon  the 
sides  of  the  overtaxed  veins,  in  consequence  of  which  they  becfune  varicose. 
It  is  in  this  way,  most  probably,  that  deep-seated  contusions  of  the  lower 
oxtremilies  act  in  developing  varices,  as  many  of  the  veins  are,  subsequent 
to  such  injuries,  lost  to  the  circulation  by  inflammatory  changes  or  by 
sloughing. 

5.  Trades  and  occupafionSj  regarded  by  some  as  causes  of  varix,  except, 
perhaps,  such  as  demand  for  their  prosecution  the  standing  position,  exereiae 
little  influence  in  causing  the  disease;  and  ihc  sarao  may  be  atflrmcd  of  con- 
stitutional temi)erametits. 

6.  Uereditary  predisposition  to  phlebectasis  is  said  by  Hasse*  to  exist ;  and 
I  think  his  views  on  this  subject  are  borne  out  by  clinical  observation. 

7.  Sex  and  age. — Some  wnlei's  believe  that  males,  and  others  that  females, 
are  most  liable  to  the  disease.  There  may  be  stmicthing  connected  with 
the  social  and  industrial  life  of  the  sexes  in  the  ditl'erent  natious  which  will 
explain  the  diversity  of  opinion  ou  tliis  eubject  among  British  and   French 

mthors ;  but  I  am  disposed  to  believe  that  iti  this  country  the  two  sexes  are 

jually  the  subjects  of  this  dihcase.  The  influence  of  age  in  determining 
"the  formation  of  vances  cannnt  he  questioned;  for,  while  the  affection  may 
occasionally  be  witnessed  in  children  and  in  aged  persons,  the  middle  period 
of  life  is  that  iti  which  varicose  veins  are  uKJSt  commouly  contracted. 

The  principal  reason  for  varix  being  generally  cnnfini.d  to  the  lower  ex- 
tremity is  that  the  contents  of  the  veins  tributary  lo  the  inferior  vona  cava 
are  very  much  under  the  influence  of  gravity,  being  far  removed  from  the 
centre  of  the  circulation. 

Patuolouy. — The  changes  which  occur  in  a  varicose  vein  are  such  as 
affect  its  form,  the  structure  of  its  wall  and  of  its  valves,  and  the  peri-vonoua 
connective  tissue. 

Fonn. — I  need  not  speak  of  those  varicosities  of  the  minute  skin-veins, 
which  are  of\en  seen  scattered  over  the  leg  in  straggling  lines  of  a  light-blue 
or  a  purple  color.  These  varices  are  quite  harmless,  i-arely  give  any  incon- 
venience, and.  indeed,  seldom  develop  into  the  more  aggravated  form  of  the 
di.soase.  When  the  superficial  veins  of  the  leg  have  to  sustain  an  unusual 
degree  of  blood-pressure,  either  from  obstruction  in  the  course  of  their  main 
trunks  or  frcjm  the  blocking  u]>  of  a  neighboring  ehanncl.  requiring  them  to 
sup|»lement  the  deticieiicv.  iln-ir  wall^  become  stretched,  atid  their  canals  cor- 
respondingly dilated,  T*he  effect  of  those  changes  is  Uj  thin  the  coats  of  the 
vein  ;uid  to  diminish  its  power  to  resist  the  internal  pressure.  At  this  stage 
of  the  disease  (taking  the  internal  sa])hcDa  as  the  subject  of  our  description), 
a  number  of  soA,  compressible,  blue  swellings,  very  noticeable  when  the 
patient  is  standing,  appear  over  the  inner  pari  of  the  leg  and  the  foot.  The 
effect  of  this  distention  of  the  veins  is  to  produce  a  plenum  of  blood  in  the 
capillaries  with  which  they  are  connected,  and  thus  cause  a  transudatioD  of 
^rum  and  oIl  white  corpuscles,  not  only  into  the  fibrous  material  which  en- 
compasses the  veins,  but  also  into  their  tunics.    The  dilatation  up  to  a  certain 
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Lnnffltnillnitl  wictlon  of 
m  tpIu,  «huwiti|  thm  uo- 
•qual  tblckenlas  uf  Ita 
WftlU. 


poiDt  lA  UBually  quite  iiniform,  the  TcaHels  being  straight  ami  cylindrical, 
but  AS  the  diHOiiSt'  ftdviinces  thev  become  olontratetl,  are  tlirowit  into  terpen- 
tine flexures,  uud  develop  yuotMilated  projoctionH.  fjivinif  IIrtii  a  tortuous  and 
knotty  np|tt^araiu-e.  This*  foiivoluted  and  eK»n^iitod  con- 
dition of  vurico8e  veins  is  usuidly  regarded  jih  the  i-esult 
of  interstitial  growth :  but  more  than  this  is  necessary 
for  its  explanation.  The  etfeet  of  dilating;  an  elastic  lube 
of  dead  matter  will  be  to  nhorten,  not  to  lengthen,  ita 
canal.  A  living  tube  lilce  a  vein  is  subject  both  to  vital 
and  to  phynical  lawn,  and  therefoi-e  the  analo^^y  failn  in 
ibirt  particular;  but  the  o])cratii>n  of  the  former  does  not 
exclude,  it  only  modifies,  the  action  of  the  latter.  Indeed, 
in  many  respocta  tlie  physical  foix-es  dominate  the  vital. 
both  in  normal  and  in  abnormal  growth.  Tn  explainin^r. 
therefore,  the  convoluted  form  of  the  veins,  it  ift  neces5*ary 
to  remember  that  the  intiltration  in  their  walla  and  in 
the  surrounding  connective  tissue  forms  liypeiicmia,  the 
effect  of  over-diKienlioii.  that  it  is  not  e'lually  ditsHemi- 
nated,  hut  exiBTn  at  Kome  points  to  a  greater  degree  than 
at  others,  and  that  the  new  cell-elements  of  the  transuda- 
tion becoming  irnuHtormed  into  connective  tisauegive  rihO 
to  a  like  inequality  in  the  thickening  of  the  coats  of  the 
veins.  (Fig.  4i*8.)  This  thickening  in  the  walls  of  the 
vessel  is  chiefly  confined  to  the  middle  or  muncnlar  coat, 
and  is  produced  not  by  an  increase  in  the  nuinbvr  of  mun- 
clo-cells,  but  by  the  addition  of  white  corpuseles,  which 
ripen  into  connective  lissne.  This  unequal  distribution 
of  the  nutrient  elementH  renders  the  vein  weaker  at 
some  portions  than  at  others;  and  ii  is  at  those  weak 
or  thin  part^  that  the  avails  first  yield,  causing  a  slight 
lateral  deviation  in  the  course  of  the  vessel,  which,  in  consequence  of  a 
similar  ohantro  in  the  direction  and  force  of  the  bloo<l.  is  increased  more 
and  more,  until  a  mtirked  cur\'u  or  convolution  is  formed  in  the  vein.  Tho 
effect  of  one  cur\'e  is  lo  reflect  the  circulating  current  forcibly  against  an 
op|>OBite  and  higher  point  of  the  vein,  and  to  cause  another  curve  in  that, 
direction.  A  be*l  may  be  (!nt  for  a  stream  of  water  whose  sides  shall  be 
geometrically  nai*nllel  with  each  other,  and  yet,  if  left  unrestrained  by  arti- 
ficial barriers,  it  will  soon  groove  out  for  itself  a  channel  like  the  trail  of  ii 
ser]»ent,  simply  because  a  slight  indentation  was  formed  on  the  side  of  om? 
of  it^  banks.  The  same  law  is  in  operation  to  produce  the  curves  in  a  vari- 
cose vein. 

Another  structunil  change  is  one  affecting  the  valves  of  the  enlarijed  veins. 
Mr.  Gay  sayH  that  veins  which  become  varicose  are  generally  without  valve**, 
a  statement  in  which  I  da  not  concur.  The  cftV»cl  of  dilating  the  venous 
canals  is  to  separate  the  cusps  so  widely  that  they  are  no  longer  c^palito  of  ■ 
Commanding  the  ehannel  which  they  are  dcsigncil  to  guard,  and  are  pressed- 
foreibly  on  both  surfaces, — i>n  the  up|H»r  side  l>y  the  weight  of  a  column  of 
bloo<l  which  presses  backwards,  and  im  the  distal  side  bj*  the  stream  of  bhxKl 
moving  towards  the  heart.  The  conjoined  influence  of  distentioti  and  pre**- 
nre  eitlu'r  causes  their  atrophy  and  final  disapi»earance.  or,  fr«»ni  I  heir  ex- 
tnmie  tenuity,  pnMluct^s  laceration,  Ci)n verting  tlieu!  into  a  number  of  floating 
threads.  In  sinme  instances  where  dilatation  of  the  diseased  vein  advance* 
very  jrrjidually.  the  valves  increase  pari  posi<u  in  streni^th.  beconiiiij;  markedly 
hypertrophied.  and  executinij  their  functions  unimpaired.  Krom  tho  ver^- 
commencement  of  the  disi-ust-  the  |K*ri-vc'nous  connectivL-  tissue  participates 
in  the  morbid  changes.  It  is  at  first  intiltrated  with  serum,  givini;  Hko  t«  n 
slight  (cdema  in  the  course  of  the  dilated  vein,  and  later  is  crowdiMl  with 
migrated  leucocytesT  which  become  develojied  into  connective-tissue  c^niiu*- 
clea,  and  finally  into  true  tibrous  tissue,  the  eondoDsatiou  of  which  increjuHMi 
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the  thickening  nhont  the  voins,  glues  firmly  togolher  their  convohuions,  and 
filU  thtir  cavities  with  couju:uIa.  This  intilliiition  of  tho  oonnecti%'e  tissue, 
inrtumnmlury  in  its  nature.  isi>raetinu*»  oxtenfis  far  beyond  the  limits  of*  the 
affected  vessels,  involving  the  lymphalics  and  the  suhcuianoou^  fascia  of  iho 
limb.  |>ix)ducing  a  general  hyporirophy  oftlio  connective  tissue,  and  forming 
fl  pseudoH'lephantiasiM.  Instead  of  the  walU  of  varicose  veins  and  the  sur- 
rounding CM)nnective  tissue  becoming  hyperlrophied,  a  change  of  an  opposite 
nature  is  frequently  induced;  the  veins  become  attenuated,  and  the  con- 
nective tissue  for  the  most  part  disappears,  the  vessels  contracting  an  at- 
tachment to  tho  skin.  Under  such  circumstances  pouch-like  j)rotrusi(m8 
apptuir  over  the  limb,  which,  when  the  person  is  standing,  present  a  blue 
appearance. 

Symitoms. — Varix  may  arise  so  i^radually  that  Ibe  patient  is  unable  to  tix 
the  period  of  its  commencement ;  but  generally  there  are  some  precui*8ory 
Hgns  which  foreshadow  the  disease.  Th«  most  common  aix^  an  unwonted 
fatigue  and  fulness  of  the  ufl'ected  litnh  or  limbs,  experienced  after  walking 
or  atler  long  standing.  These  sensatiohM  are  o(\en  associated  with  a  slight 
swelling  or  (edema  about  the  ankh's,  and  with  numbness  of  the  leg.  After  a 
time  a  slight  blue  protrusion  apju'iirs  in  the  course  of  the  internal  or  the  ex- 
ternal saplienourt  vein  at  a  |v)i[ii  where  a  tributary  branch  enters  a  main 
trunk.  Obstruction  t»j  the  currunt  here  is  immediately  realized  in  the  con- 
tiguous veins,  which  in  turn  become  dilated,  and  in  this  way  the  circle  of 
embarrassed  circulutton  and  dilatation  ex- 
tends, causing  a  tortuims  and  knotty  condi- 
tion of  the  veins,  involving  more  and  more 
of  these  truidts  of  tho  leg  (Fig.  499),  until 
the  entire  venous  system  oJ  the  limb  may 
participate  in  the  disease.  In  the  recumbent 
position,  or  when  the  leg  is  elevated,  the 
swollen  vessols  ilisapjiear,  or  become  much 
diminished,  but  Ibcv  ipiickly  reappear  when 
the  patient  stands  np(*n  ihc  feet. 

Effects. — A  very  common  sequence  of  the 
ombarniHsed  circulation  in  a  limb  alTected 
with  vaiix  is  eczema.  The  surface  becomes 
inflamed,  and  minute  vesicles  are  formed, 
which  open  and  pour  out  a  thin  serum, 
which  keeps  tho  pans  inoist,  or.  mingling 
with  the  detached  cuticle,  desiccatcH  into 
scales. 

Varicose  ulcer. — A  similar  slate  of  the  cir- 
culation tmjucntlydevolopsan  inflammation, 
which  results  in  ulcenition  and  the  tbrmation 
of  the  varicose  ulcer. 

Hemorrhage. — The  venous  distention  may 
thin  out  both  the  xvall*^  id'  the  vein  and  the 
tissues  immediately  ariiund.  until  tho  pnrts       VaricoM eooJinoD of  tiie «iph«M iniprn*. 
become  so  weak  t  l»at  a  slight  bruise,  or  a  little 

additional  presnure,  consequent  on  standing,  will  cause  a  rupture  (d*  the  varix 
and  the  effusion  of  a  large  anjount  of  blood.  In  addition  to  the  above,  stiff- 
ness of  limbs,  burning  in  the  feet,  and  erampe  of  the  legs  are  frequent  at- 
tendants of  the  disease. 
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Treatment. — Where  the  cause  pn>ducing  varix  is  of  tempomr}'  duration. 
BUcb  as  pressure  from  the  gravid  uterus,  or  tVora  a  removable  tumor,  abdom- 
inal or  otherwise,  great  relief  will  be  GXperiencGd  when  the  C4iuse  ceases  to 
exist.  Much  may  be  done  to  relieve  obstruction  in  the  dilated  vcss^^ls  by 
avoiding  the  use  of  gurtei*s.  by  ivgidating  the  bowels,  when  costive,  witli 
suhne  aperients,  thus  preveuting  un  uver-fuhiess  of  the  portal  Bystom,  and  by 
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adminiHtering  i'crrueirmuH  tonic8,  with  cold  hathing,  whon  tho  patient  m  weak 
ami  his  iiiuyeular  tiiuv  relaxeil.  When  varix  of  tho  leg  is  tbon»Uijhly  devel- 
opod.  Huigory.  though  it  jjosheHscH  nu  moaii^  oi'ourc,  is  t-apablcoC  uliordiritr  a 
de^it'c  oi']ialIiati(»n  whirh  will  ivndfr  the  patient  onliivly 
Fio.  60O.  comfortairle.     With  thin  ohjcct  in  view,  local  compruBhiou 

shouM  W  n]»|iliod.  Tliiw  remedy,  lIuKit^h  connnonly  reoot;- 
nized  as  that  nf  Dolpech  and  Sjinnon.  is  ivall^'  as  old  mb 
Avicmina.  It  may  lo  made  by  adhesive  strips,  by  the 
nilli'i-  filunc,  or  L»y  tho  ehistie  ntocking.  Tho  latter  will 
l\iruir*h  the  mopt  expeditious  means  of  imparting  a  uniform 
Hii])purt,  and  will  be  found  tho  niohl  eonveniont  dressing  lo 
wear.  It  should  never,  as  is  too  eommonly  the  case.  Iw 
applied  next  to  the  skin,  as  tho  perspiration  will  quickly 
impair  its  value  by  retulerin^  tne  tibrt'  uf  the  stfK'king 
rotten  and  by  destroying;  its  elasticity  ;  neither  should  it 
be  worn  without  including  a  considerable  portion  of  the 
foot.  Thf  limb  should  be  elevated  so  as  to  dndn  the  blood 
out  of  the  distended  Viirices.  atter  which  a  very  thin  cot- 
ton, linen,  or  silk  ntocking,  lonj;  enough  to  reach  to  the 
knee,  must  be  slipped  on  the  leg,  and  over  this  is  lo 
be  drawn  the  clastic  stocking.  (Fig.  fiDO.)  When  the  pOr- 
liont  retires  at  night,  this  dressing  must  be  removed,  and 
Biuik ■locking appiiL^.  iJie  ISnib  biitbed  inc(»M  water  and  afterwanis  subjected  !o 
brisk  friction  with  n  woollen  ck)th.  In  the  morning,  tliu 
stocking  shiiuld  be  replaced  before  the  patient  rises  to  his  feet.  In  the  ab- 
sence of  the  elastic  hose,  the  oi-dinary  laced  slocking,  shown  under  the  head 
of  surgical  dressings,  may  be  suhrttituted  with  advantage.  When  the  veins 
of  tho  thigh  participate  \n  the  disease,  tho  elastic  stocking  should  be  con- 
tinuwl  up  to  the  gmin  (Fig.  501),  a  piece  of  thin  muslin  being  interposed 
between  the  skin  and  the  dressing.  The  roller  may  be  used  in  ditlerent 
ways,  as  an  ordinary  spiral  reversed  of  the  lower  extremity. — always  re- 
niend)ering  to  raise  the  limb  before  its  application,  and  to  make  the  turns 
with  the  utmost  uniformity  of  pressuiv, — or  as  an  immovable  divssing.  In 
the  latter  form  it  is  neceK.sary.  after  emptying  tho  vessels  by  position,  first 
to  make  the  spiral  i-evoi-sed  ot"  the  limb,  and  then  over  this  to  place  a  second 
roller,  which  should  have  brushed  into  its  poivs  boiled  starcli  or  liquid  glass 
(silicate  of  soda);  or  the  second  may  be  a  plaster  roller,  which  will  i*equire 
to  be  dixipped  into  a  basin  of  water  for  a  few  minutes  previous  to  its  appli- 
cation. Tni*  immovable  dressing  will  in  a  short  time  become  fii'm  and  hard, 
and  may  be  worn  continuotjsly  for  several  weeks.  Adhesive  straps,  rooom- 
mended  by  Travers,  are  well  suited  to  varices  l«>cated  about  the  nnklo.  and 
should  bi^  used  in  the  same  manner  as  when  employed  for  the  cure  of  U*g- 
ulcers.  (See  page  183.)  Tho  gum  elastic  roller  answers  an  excellent  pur]HMe 
in  bad  cases  of  varicose  veins.  It  requii-es  to  be  removed  and  cleansed  daily. 
Vainous  operations  have  been  vaimttvl  iVom  lime  to  lime  for  tht?  cure  uf 
varices.  Among  these  may  be  mentionc<l  laceration,  cauterization,  exci.^ioa, 
incision,  Het*)n,  ligature,  caustics,  electro-galvanism,  and  injection.  LurL*ratrt>n 
is  an  ohl  Itonian  operation,  and  consisted  in  exposing  the  veiti  and  tearing  It 
acn»HS  by  traL'lion.  Cauteriaation  wa**  |)racti.'*ed  bv  (  'oImis  ;  the  diseased  veiu 
was  lai(f  bare  by  dividing  the  Hkin.  an<l  the  hot  ii'i:>n  apjitieil  diivetly  to  il» 
walls.  Excision  is  likewise  an  ancient  measure.  It  was  praotisi-d  by  reUu&, 
though  cimtined  to  the  treatment  of  veins  which  were  only  slightly  tortuous. 
It  Wits  revived  by  Boyer  and  Uii-henmd.  but  loll  into  discrt'dit  and  disuite. 
Lisfninc  at  a  later  period  attempted  tlu*  operation  in  a  moditied  form.  ^Qvy 
recently,  it  is  said,  this  operation  has  been  i*epeated  on  the  saphena  nmgna.* 
luci-^ion  was  tried  by  Pare  and  Petit.  The  eelon.  recommended  by  Fricke, 
consisted  in  passing  a  thread  a  number  of  times  through  the  vein  anil  allow* 
iug  it  to  regniin  for  .several  days.     Davat  ha<l  attempt4«d  to  oblittjrato  veiua 

*  Ki«niu«o'i  Cyolupwlia  of  PnctiojU  Medioine,  »ul.  ri.  p.  &0U 
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Elacttc  fftockliig  InrtuillDg 
the  untln  limb. 


on  (he  8ame  principle,  by  inserting  two  pins  at  right  angles  aoroBs  tho  vessel 
and  hindiii)^  ihcni  together  with  n  throarl.  The  licjfninro  of  varicose  veins 
has  at  ditloi'ent  limes  uttractod  considerable  attention.  Thin  methtxi  was 
employed  lty  PaiiUiH  ^■K^ineta.  Ambrose  Pare.  Hover, 
Beeiard,  and  Sir  Evorard  Home.  Boyer  combined  in- 
cinion  with  the  Mijature.  fii*st  tyiiif^  the  vein  in  two  places 
and  laying  it  open  between  tUv.  tliivads.  Dupuytren  tied 
ihe  vessel  with  a  sinple  thread  and  eut  the  vein  across 
Bbovu  the  li^aimv.  Sir  Everard  Home  exiMJsed  the  vein 
and  placed  a  thread  abont  it,  hoping  lor  the  obliteration 
of  its  eanal  without  division  hy  the  knife.  Bi*odie.  in- 
stead ol'  li»^ating  the  main  trunk  of  the  afteeted  vein, 
placed  his  ligatures  u|X)n  its  principal  iribularicH.  Sub- 
cutaneous section  of  varices  was  lirst  introduced  by  this 
surgeon.  liigution  was  effected  in  a  different  way  by 
Velpeau.  A  pin  was  first  passed  beneatli  a  single  vein, 
or  beneath  a  group  of  convidntion.^,  and  n  (igui*c-of-oight 
turn  nuide  by  carrying  a  ligature  about  its  extrenutics. 
The  surface  of  the  skin  was  protected  against  ulceration 
by  interposing  a  section  of  a  bougie  bot^vecn  the  threads 
and  the  skin.  Professor  llamilton  selects  one  of  the 
largest  veins  at  the  inside  of  the  knee,  passes  beneath  it. 
:ik  needle  armed  with  a  thread,  and  then,  placing  over  the 
ftkin  a  little  pledget  of  lint  to  defend  tlie  integument  fVom 
pres-sure.  ticn  the  two  ends  of  the  ligature  firmly  together. 
A  second  inclusion  of  the  vein  is  made  in  a  similar  man- 
ner, one  or  two  inches  above  the  first.  These  ligatures 
are  repeated  eight  or  ten  times,  until  all  the  principal 
trunks  have  been  secured.  In  seven  or  eight  days  the 
threads  will  have  cut  their  way  to  ibe  surface  by  ulceration,  and  may  bo  re- 
moved. Poulticcf*  of  flaxseed-meal  are  applied  ovt-r  the  yiai'ts.  nnd  a  recum- 
bent position  is  maintained  during  the  treatment,  Mr,  Lee,  likt*  Velpeau, 
used  the  pin  and  the  fignre-of-eiijht  suture,  but  with  this  tlitfererue,  that  he 
introduced  two  sui.h  nutures,  and  nubsetpiently  made  a  Bubcutaneous  division 
of  the  veins  iticiiided  between  the  needles.  Dr.  Levis,  of  this  cit^',  has  in  a 
number  of  instances  ligated  varicose  veins  by  a  subcutaneous  loop  of  silver 
wire.  Sanson  and  Startin  enduavored  to  sid)stiluie  the  ligature  bv  applying 
dostnictive  compression  in  another  way, — the  first  by  grasping  the  vein  to- 
gether with  the  integument  by  spring  forceps,  and  the  latter  by  a  bar-neodlo 
and  clasp. 

t-austic«  have  enjoj-ed  conaidoi'able  popularity,  and  arc  still  regarded  with 
favor  by  some  surgeons.  TIk'V  act  bv  inducing  coagulation  of  tlie  blood  in 
the  vein  over  which  they  are  phiceJ.  The  particular  agents  of  this  class 
which  have  been  recommended  and  used  are  the  Vienna  paste,  caustic  potash, 
and  nitric  acid.  The  Vienna  paste  was  a  thvorite  caustic  with  Berard,  Skey, 
and  Mayo,  and  in  this  country  with  Professors  Pancoast  and  (iix»ss;  it  is  the 
only  remedy  of  the  kind  which  1  have  ever  used  for  the  purpose  under  consid- 
erntion.  It  is  prepared  by  mixing  five  parts  of  quicklime  with  four  parts  of 
caustic  piitanh,  and  converting  the  mixture  into  a  paste  with  spirits  of  wine 
iinmedialoly  lK»f(»re  using.  The  method  of  ap])lying  the  agent  is  to  take 
several  small  patches  of  adhesive  plaster  and  cut  in  each  a  little  perforation. 
These  are  to  be  applied,  at  short  distances  apart,  over  the  course  of  the  prin- 
cipal vein  or  veins,  and  the  little  npeninirs  tilled  with  the  paste,  each  being 
afterwards  covered  with  a  necond  patch  of  plaster.  The  caustic  causes 
sloitghing  of  tho  skin  over  the  vein,  filling  the  latter  with  inHamiuator>*  clol«. 
Jn  Franco,  the  i^aste  of  Canquoin,  which  consists  of  equal  ])arls  of  chloride  of 
ainc  and  farina,  moistened  with  water,  has  been  very  largely  emplovcd  in 
varices.  A'ernenil  states  that  it  has  been  use<l  in  over  two  thousand  cases 
without  a  single  acci<lent. 
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Bleotro-galvaniHm  hua  been  employed  by  Cnpalelti,*  and  in  this  city  by 
Dr.  Grier.  with  a  view  to  obliterate  the  vein-camds  by  inducing  thrombosis. 

Injoc'tion  of  the  veins  with  perehlonde  of  iron  has  been  practiced  in  Fi-aneo 
to  a  considerable  extent,  and,  it  is  allej^ed,  with  very  satisfactory  result. 
The  injection  is  acconi])liNhed  by  means  of  a  small  glass  syringe  and  a  very 
delicate  trocar  and  camila-t  The  contact  of  tliis  salt  uf  iron  with  the  bloi:>d 
causes  the  formation  of  a  soli<i  clot  in  the  cavity  of  the  vein  ;  and  before  the 
injection  is  made,  a  firm  bandage  must  be  placed  on  the  limb  above,  and 
retaiined  there  for  some  time,  with  the  double  object  of  making  the  vesrtel  pi-omi- 
nent.  and  of  preventing  the  stream  of  hlood  from  detaching  and  carrying  a 
fV^agment  of  the  clot  to  the  heart  ami  the  lunijs. 

ft  will  be  perceived  thai  fhc  object  in  all  these  multiplied  operations  is  one 
and  the  same,  namely,  the  obliteration  of  the  disc^ised  veins.  The  objection 
which  has  been  urgetl  agninst  most  of  lliem  i-s  the  risU  of  aditfune*!  phlebitis, 
ervsipelas,  etc.  While  it  is  true  that  in  a  lumiber  of  instances  death  has 
foflowed  from  these  causes,  yet  the  danger  arising  from  tying  and  otherwise 
nK^ldling  with  veins  has  been  doubt  less  very  much  exaggemted ;  indeed,  there 
is  veiy  little  danger  in  any  of  the  operations  mentioned  if  asepsis  be  enforced. 
In  my  opinion,  however,  all  these  |)rocedureH,  wiieii  applied  to  the  veins  of 
the  leg,  are  not  only  unphiloso])hKal  hut  also  injurious.  To  deprive  the 
venous  system  of  an  important  trunk  like  the  napheua  is  to  turn  an  uudu« 
amount  of  blood  inio  neighboring  veins  and  pi-cKluce  in  them  an  increased 
dilatation.  According  to  my  own  observations,  in  case  of  varix  operated  on 
by  myself  with  caustic,  and  in  others  wMiich  1  know  had  been  treated  with 
the  ligature,  the  disease  has  invariably  retunie^l.  I  do  not,  therefore,  believe 
that  any  operation  which  has  yet  been  devised  for  the  radical  cure  of  varices 
IB  entitled  to  professional  contidencc. 

Diseases  and  Iiyuhes  of  the  Arteries. 

The  arteries  possess  a  wonderful  facility  for  eluding  injury.  This  is  to  bfti 
referred  to  several  I'auses:  1.  to  |>osition.  the  vessels  luring  generally  deeply 
situateil,  and  o^-eupying  the  least  exposed  localities  of  tlie  body,  2,  to  the 
elasticity  of  their  walU ;  3.  to  mobility  in  their  sheaths,  and  in  the  UM)se  cel- 
lular tissue  with  which  they  are  surmunded;  and.  last,  to  the  protoetiou 
ol' contiguous  muscles,  which  serve  to  deHoot  vulnerating  l)odie8.  Wounds  of 
the  large  vessels  are  not  very  common  in  civil  pnvetico. 

Conttuions,  though  most  common  in  gunshot  wounds,  may  occur  n*om  other 
kinds  of  violence.  The  resulting  inflammation  mav  teiTninate  io  one  of 
three  ways:  tirst,  in  the  narrowing  and  oven  the  obliteration  of  the  lumea 
of  the  vessel  fVom  the  contraction  of  its  tunics,  or,  secondly,  in  the  forma- 
tion of  a  coagulura  obstructing  its  channel, — in  either  case  causing  mortitica* 
tion  of  the  ]mrt«)  below  unless  the  collateral  trunkH  aiH*  equal  to  the  task  of 
ti*ansmitting  the  blood;  thirdly,  in  ulceration,  thus  establishing  an  o|>eDing 
in  the  artery  and  giving  rise  to  dangerous  hemorrhage. 

TuEATSiEXT. — Should  mortitication  follow  a  contusion  of  the  artery,  it  will 
not  bf  nfCcssary  to  wait  for  the  line  of  demarcation,  but  the  limb  Nbould  be 
immediately  removed  above  the  .'leat  of  lesion,  When  ulceration  take?i  place. 
foUowisl  by  hemorrhage,  a  ligatuiv  should  be  a]>plied  above  and  below  the 
opening  lu  the  vesael. 

Lacerations  may  be  complete  or  incomplete,  and  may  occur  with  or  with- 
out an  external  wound,  in  complete  laceration — an  accident  of  fK'Ouent 
occurrence  in  manufnciones  —  the  artery  is  torn  entirely  across;  ana  the 
injury  is  usually  accompanied  by  extensive  ooDtUAion  and  laoeratiou  of  tho 
soil  parts. 

•  ArohivM  Q^n^raloi,  1S4S.  | 
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iDtenuU  oMi  dlvldod,  utmul  oae  unbroken. 


Incomplete  lat^orationK  are  thoso  in  which  the  internal  and  middle  coats 
aro  torn,  and  the  oxt^irnal  tunic  remainH  intact.  (Pig.  502.)  The  lacerated 
layeiv  curl  inwards  upon  thcmselvt'-n. 
and  may  blit^-k  up  the  lumen  of  tho 
vessel.  Yhe  cunvnl  of  blood  after  such 
an  injury  is  liaMo  to  stretch  the  exter- 
nal coat  of  the  artery  into  an  aneu- 
rifumal  tmc^or,  by  getting  in  between  the 
coat*».  to  detach  them  from  one  another 
for  a  considerable  distance,  constituting 
the  inter ptiriet id  or  disHeetiii^  aiieurirtni.  Another  form  of  la(H»ration,  but  a 
rare  one  J  .s  whei-e  the  external  and,  it  Ik  Haid,even  the  niidille  coat  is  so  ve  red, 
the  internal  one  tilone  ivnminin^  sound.  It  Ih  highly  probable  that  in  thiH 
very  uncommon  injury  some  of  the  nuiscular  ami  elastic  fibres  rcniaiii.  rtineo 
otherwise  the  delicate  and  brittle  lining  of  the  vessel  would  give  way  under 
the  preesure  of  the  blood. 

Treatment. — In  geneml  it  may  be  obson-ed  that  in  all  wounds  attended 
with  much  hemorrhage,  the  first  duty  of  the  surgeon  is  to  arrest  the  loss  of 
blood  by  a])plying,  when  feasible,  a  tourniquet  to  the  limb,  or  by  introducing 
a  finger  or  a  compress  into  tho  opening;  the  second  is  to  determine  its  source, 
whether  arterial  or  venous,  and  whether  from  a  principal  trunk  or  from  one 
of  its  branches :  the  third,  to  apply  a  ligature  to  the  vessel  at  the  scat  of 
injuiy.  The  blood  from  an  arter}'  issues  in  jets,  is  of  a  scarlet  color,  and 
is  controlled  by  pressure  on  the  cardiac  side ;  while  that  fVom  a  vein  wells 
up.  has  a  blue  or  a  purple  color,  and  is  arrested  by  pres-sure  on  the  distal  side. 
Tne  following  considerations  will  aid  thesurgeuu  in  ascertaining  the  identity 
of  the  bleeding  vessel  When  the  hemoiThuge  is  iVom  a  main  trunk  it  will 
be  more  pei-eistent  than  when  fnnn  a  branch  ;  pressure  made  at  riiHerent 
sittmtions  will  rcvonl  the  iruc  vcsi^ot  by  conlrollirig  the  bleeding  at  one  ]»oint 
rather  than  at  atiolher;  and  it  a  vessel  like  llie  axillary,  the  brachial,  or 
the  femoral  be  lorn,  the  pulse  will  cease  at  the  wrist  or  at  the  ankle.  An 
arter>' should  not  be  tied  near  an  important  branch  without  including  tho 
latter  in  a  ligature.  To  neglect  this  precaution  is  to  expose  the  patient 
trt  the  risk  of  secondary  hemorrhage,  in  consequence  of  the  uncertainty 
attending  the  fnnnation  of  a  permanent  clot. 

In  complete  lacerations  there  will  be  little  bleeding,  in  consequence  of  the 
ptiralysis  of  the  torn  vessel  and  the  manner  in  which  its  tattered  tunics  are 
turned  in  so  ae  to  blockade  the  orifice  of  the  artery  and  give  support  to  the 
internal  clot.  Vessels  of  the  size  of  the  axillary,  and  even  of  tne  carotid, 
may  be  entirely  seveivd  and  yet  only  a  few  drops  of  blood  escape.  While 
this  is  true,  it  would  be  a  fatal  neglect  to  trust  in  such  a  case  to  the  oper- 
ation of  natural  i>rocesso9  alone.  If  left  to  itHelf,  in  a  short  time,  when  the 
paralysis  begins  to  disappear  or  the  shock  which  the  patient  has  sustained  has 
passed  off,  the  force  of  the  blood-stream  will  dishxlge  tho  congulum,  and  hem- 
orrhage will  follow;  or,  should  this  not  take  place,  the  subsequent  sloughing 
of  the  shattered  coats  will  nio>t  |ii*i»bably  open  the  vessel.  In  all  cases,  then, 
of  complete  laceration  of  an  artery,  both  ends  of  the  trunk  should  be  tied, 
observing  to  place  the  ligature  sufficiently  distant  from  the  seat  of  the  injury 
to  include  a  sound  pnrtiun  ot'  tho  vessel. 

Nor  is  this  rule  less  impeniiive  in  the  two  forms  of  incomplete  lacera- 
tion, in  both  of  which  the  artery  must  be  tie<i  above  and  below  the  point  of 
damage,  whenever  that  can  be  ascertained,  thereby  preventing  the  forma- 
tion of  aneurism  or  a  destructive  hemorrhage. 

Incited  Wounds. — These  may  be  complete  or  incomplete.    In  tho  first  tho 

vessel  is  cut  euiircly  across,  and  the  injury  is  followeil  by  retraction  and  con- 
traction of  the  dividcil  ends,  by  a  gn.sh  of  blitml.  and  by  the  fortnation  of  a 
coagulum  ae  described  under  tlie  head  of  hemorrhage.  The  second  or  incom- 
plete division  may  take  place  in  variouu  ways.     It  may  bo  a  mere  nick,  not 
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extending  tlirougli  nil  the  tunics  of  iho  vefl»til,  or  it  mny  be  longitudinal, 
oMiqno,  tranttverso.  and  soiTiotinK'H  horlzonlal,  cntlinff  out  an  ovoidal  |n»rfion 
ot  llie  tul>e  entire.  Whatever  ih*'  <liivt*lion  or  the  size  of  these  wounds, 
there  will  be  more  or  lews  i-etnitfion  or  ga]>int;.  thiw,  however,  always  beini» 
greatest  in  such  of  the  lubos  an  are  IninHverHe.  in  eonHequenceof  the  dirootion 
of  the  elaBtie  component.    This  iswell.ilUiHirated  in  Fi^.  503.   The  Hubf»equent 

|d»en(niu'non  oreoa^ihition  of  the  blond 
Fio.  603.  without   aiirl   between  the  walU  of  the 

*•  ■*:  ■*         wounded  trunk  does  not  materinlly  dif- 

fer fi^oni  that  whieh  fiftllowa  its  ooinplet© 
divisiun.  Thoj^e  woundn  are  not  only 
nioi'e  ti*oublesome  than  those  extendin|f 
throiitrh  the  entire  oin-urnlerenee  of  tijo 
urlerv,  but  they  are  also  more  certain  to 
bo  smceeded  by  secondarA'  hemorrhage, 
a*  the  retraction  and  contraction  affect 
only  a  limited  portion  of  the  vascular 
ttibe.  and  that  iraperiectly.  so  that  the 
I,  lonitittniioaiiiiUHiow.  tbo  cotMwqurtiit  (rni*in(t  resultin*:  rlot,  beintr  on  the  side  of  the 
mot»Mi«'n«iv«»tnM:uoDufai»w.iuini:3,tniiii?ri«     artcry,  IS  (■(Histantiy  ijisturbed  by  the 

•III.  fxlilbllinn  tha  {Ertmtmt  dPRrw)  of  icnptnic;    4,       nnssinff  fttivam  of  i>lfM>d 

tbv  cylinder.  I  REATM  ENT. — AH  III  lacenited  WOUndu, 

BO  in  those  which  are  incised,  both  ex- 
treinitieHof  (lie  dividcH  artery  will  n.*quire  ligation.  The  distal  extremity, 
owin^  to  the  collateral  eirculatiiin.  is  aw  likely  to  bleed  as  the  pi*oximal.  The 
blood  when  coming  from  the  former  wells  up,  instead  of  iiMsuinp  in  jets  as  it 
doeB  from  the  latter.  The  same  praeliee  must  be  extended  to  incompleto 
or  partial  wounds,  however  slifcrht.  even  when  they  do  not  penetrate  the 
cavity  of  the  vessel.  The  old  practice  of  cutting  the  artery  between  the 
natures,  as  performed  by  Abernethy.  has  been  long  since  abnmloned  as 
useless,  if  not  dangerous,  by  predisposing  to  secondai^r  bleeding.  In  wouuda 
of  a  superficial  vessel,  an  acujtresHure-pin  above  and  behiw  the  lesion  may  bo 
employe*!  in  an  emergency.  All  liicatures  should  be  made  with  the  caigul 
tliread  atid  with  antiseptic  precautions. 

Punctured  wounds  demantl  the  same  treatment  as  those  tx^longing  to  the 
other  classes.  Shot  iniuries  of  the  vesaeU  have  been  tmated  oi  under  the 
head  of  gunshot  wounds. 

Aiteritii. — The  arteries  possess  a  wonderful  iM)wer  to  resist  disease,  and 
henco  they  an^  found  surrounded  by  purulent  accumulations  and  by  malif;- 
mint  growths,  or  lying  in  the  midst  of  sloughing  tissues,  or  even  stretching 
across  ehaHins  formed  by  destructive  ulceration,  and  yet  still  capable  of  carry- 
ing blood  to  the  parts  to  which  they  are  distributed,  Idiopathic  inflamma- 
tion of  these  vessels  is.  tlieref'on\an  unusualoccurrencc.  and,  when  it  docs  arihe, 
is  traceable  to  some  constitutional  vice  in  the  blood,  such  as  oxistfl  in  -^yph. 
ills,  gout,  and  rheumatism.  As  a  traumatic  ivsull  arteritis  is  very  conunon. 
being  present  in  every  case  of  ligatuiv  or  wound.  The  order  of  freijuenuv 
iit  which  the  tunics  of  the  vessel  ant  involved  by  inflatnmafory  <'hangeH  fa 
determined  by  the  exciting  cause.  When  arising  tVom  internal  or  idiopathic 
conditions,  the  tunica  intinui  is  first  affected,  and  t^v>m  this  the  dirt<»ase 
travels  outwards,  extending  to  the  miildle  and  the  external  coat,  and  ev«n 
t-o  the  li»ose  cellular  tissue  about  the  vessel.  If  (he  arteritis  has  a  traumatic 
origin,  the  inflannnation  will  advance  in  the  onposite  direction,  that  is.  tVom 
the  outer  to  the  inner  coat.  The  earliest  evidence  of  the  external  form  i^t 
tlie  disease,  that  most  ct.unmordy  encountered  bv  the  surgeon,  is  hypeni*niia 
of  the  nutrient  vessels  of  the  eellulnr  tunic  (d'lSie  artery  and  it»  sheath.  fol. 
lowed  by  a  fibrinous  and  cell  transudation.  Should  the  inflammatory  dis- 
tention of  the  capillaries  Cfintinue.  a  similar  infiltration  will  extend  to  the 
middle  coat,  the  eft'eet  uf  which  will  be  to  involve  the  tunica  intJmo,  |in>- 
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ducing  on(ia-ni*teritis.  Partly  fty)m  the  awelling  and  partly  from  the  spasm 
of  the  muscular  wails  oC  the  vessel  oxcitfil  under  irritation  of  the  vascular 
nerves  and  thereby  diminishing  the  canal  ctf  the  arrory,  the  inner  coat  is 
thi*own  into  plications,  and  its  nutrilion  seiiously  disturhed.  The  walls  of 
the  veseiel  thus  filled  with  ihe  j>roducts  of  the  iiiflanunation  may  undergo 
several  important  structural  altenitious. 

Results  of  arteritis. — Tlu'  nio-st  i-ornmou  results  are  a  new  formation  of  con- 
nective tissue,  su|fcpum(iou,  atheroma,  ealeification.  thromhoais,  and  aneu- 
rism. These  tnuiHlormations  may  be  conHitlered  lo  he  the  result  of  a  L'hix>nic 
inflammation.  The  orgauiitution  of  the  cull  transudation,  an<l  the  prolifera- 
tion of  the  staple  elements  of  the  parts  into  eoiinective  tifwue.  may  take 
place  in  the  stieath  or  in  iLo  fibrous  or  muscular  layers  of  the  vessel.  When 
in  the  sheath,  it  may  produce  a  sclerosis  or  thickening  around  the  artei-y,  and 
its  adhesion  to  the  surrounding  parts.  When  hypeq)la8ia  of  the  <-onneclive 
tissue  occui'8  in  the  exlcrnul  and  middle  tunics,  it  cansew  a  corresponding 
wiwting  of  the  muscular  and  clastic  compoiu-nts  of  the  last-named  coat,  in 
coDBequenee  of  whicli  the  vessel  ih  tx^ndered  less  able  to  resist  the  pressure 
of  the  hlootl ;  diliuiiii(m  follows,  frequently  termiuaiinir  in  aneurism. 

Another  oflTect  of  arteritis  is  the  fonuation  of  clot8  withtn  the  canal  of  the  af- 
fected vessel,  probably  due  to  some  subtle  change  in  the  vital  chanicteristics 
of  the  intima.  These  dots  are  someiiines  i-egaixied  as  standing  to  the  inflam- 
matory phenomena  in  the  ivlation  of  cause  and  not  of  eflecl.  The  obstruc- 
tions whicii  such  coagula  form  nuiy  be  ])anial  or  conipli*te.  The  clots  are 
IK'quently  conical,  resembling  ihe  thrombi  which  form  after  the  ligation  of  an 
artery.  The  final  disposition  of  these  clots  is  not  always  the  saute:  they 
may  become  organized  and  incorj^jrated  with  (he  walls  of  the  vessels,  com- 
pletely obliterating  its  lumen;  or  they  may  soften  dow'n  and  mingle  with 
the  circulating  fluid,  again  rendering  the  canal  pervious;  or  portions  may 
become  detached  and  block  the  artery  at  another  point,  in  widen  case,  should 
the  collateral  branches  prove  unable  to  transmit  the  blood  to  the  jiarts  below, 
mortification  will  follow;  orif  the  fragments  of  the  thrombus  arc  sufliciently 
minute,  they  will  pass  into  the  capillaiy  vessels  and  cause  numeixius  points 
of  obstruction. 

When  the  disease  advances  to  suppuration,  the  pus.  if  in  the  adventitious 
coat,  is  rarely  circumscrilted  by  a  linuting  wall,  but  bec*»meH  diffused  ahmg 
the  eoui*se  of  the  artery.  When  the  suppuration  is  in  the  middle  coat,  it  may 
exist  in  the  form  of  distinct  abscesses,  liable  to  Oj)en  into  the  vessel  and 
mingle  their  c<mients  with  the  blood,  causing  a  fatal  pyjcmia. 

Symptoms. — There  aiv  no  symptoms  which  are  so  s|>ocifically  characteristic 
of  deep-seated  arteritis  as  to  enable  tliL*  practitioner  lo  delect  with  certainty 
its  existence.  The  tension  of  the  vessel,  arising  from  a  diminution  of  its 
ciinal,  the  empty  state  of  its  branches,  the  diminished  temperature  of  the 
parts  to  which  it  is  distributed,  and  the  impaired  movements  of  (he  limb  on 
the  affected  side,  are  all  grounds  for  suspect ing  the  presence  of  the  di.Hease. 
When  (lie  inflammation  is  seated  in  arterien  which  are  accessible  to  the 
touch,  there  will  be  less  obscurity.  The  affected  vessel  will  have  a  hard, 
f-ord-like  feel,  and  be  tender  on  pressure;  there  will  be  deep  lancinating  and 
radiating  pains,  and  the  entire  bmb  will  be  stiff  and  helpless.  In  the  com- 
mencement the  disease  may  be  mistaken  for  rheumatism.  When  obstruction 
is  present,  the  pulsation  of  the  vetssel  below  will  be  diminished  in  ibrce,  or 
may  be  entirely  suspended  ;  and  when  the  vitality  of  the  parts  stinplietl  by 
the  crippled  artery  is  threatened,  their  temperature  will  fall,  and  (heir  color 
become  dark  and  mottled. 

Tbeatmknt. — When  arteritis  arises  from  idiopathic  causes,  as  rheumatism 
or  gout,  the  best  remedies  will  be  the  iodide  of  potash  witii  colchicum  and 
belladonna.  If  the  patient  is  strong  and  vigorous,  or  if  the  attack  has  been 
provoked  by  a  too  free  indulgence  in  eating  and  drinking,  these  remedies 
must  be  preceded  by  an  active  purge,  consisting  of  cAlomol  followed  by  a 
saline  catiiartic.     To  relieve  pain  and  to  procure  ivst,  Dover's  powder  will 

VOL.  1. — 41 


642 


DISEASES  AND  INJi'R/ES  OF  THE  BLOOD-VESSELS. 


prove  moat  scrvk-eable.     Ah  u  local  applicution,  the  use  o'C  luudunum-anil- 
water  will  often  prove  very  comforting  to  tbo  Ibolings  of  the  patient. 

Atheroma. — The  lorm  atheroma  is  URotI  lo  expross  a  peculiar  Je^oneraiion 
of  the  arteries.  Though  no  voh8l*1  can  bu  said  lo  he  uxumpt  tVom  the  Hiscatie, 
yet  it  is  uKwt  commonly  seen  in  the  arch  of  the  aorta,  and  in  the  iliac,  tibial. 
cerebral,  coronary,  brachial,  nulial,  anri  ulnar  arteries*.  Males  apnear  to  be 
oftener  uftected  with  this  de^encmtion  than  are  females.  The  natives  of  the 
United  States  are  singularly  exempt  fr<^»m  this  affection,  as  compaivd  with  our 
foreign  p<>]mlatiou.  The  disease  is  said  to  be  very  commou  in  Great  Britain, 
and  also  in  Paris. 

There  are  two  varieties  of 'atheroma,  the  senile  and  the  prevuiture.  The 
first  is  rarely  seen  in  the  young,  but  is  most  commonly  obsen^ed  alter  filly 
years  of  age.  The  second  begins  as  early  as  thirty,  is  generally  the  result 
of  alcoholism,  and  is  much  more  common  than  is  generally  supposed.  In 
oases  of  extensive  atheroma  it  is  not  unusual  lo  find  the  corrrsponding 
vessels  of  the  two  sides  anfiering  alike.  Veins  are  seldom  at!ecte<l  with 
atheroma.  Ther^  are  three  stages,  —  infiltration,  fatty  degeneration,  and 
calcification. 

Anatomical  characteristics. — The  disease  generally  commences  in  the  internal 
coat  of  the  artery,  and  in  the  dee]}eHl  or  the  most  external  lamella;  of  this 
coat.  These  layers  bectune  thickened,  to  ar<'omniodale  which  change  the 
intiermost  part  of  the  intima  is  presse*!  in  the  direction  of  least  resi?*tanct», 
that  is,  inwards  towards  the  canal  of  the  vessel,  causing  numerous  fiat  pn>* 
jeetions  of  various  sizes  and  of  irroj^ular  outlines.  These  thickenings  urv 
caused  by  the  multiplication  of  cell-elements  in  the  lamoUa.  some  of  which 
origitmto  in  an  active  pndifemtion  of  the  connective-tissue  corpuscles  of  I  ho 
part,  andothers,  probably, ai*e  emigrants  from  the  vasa  vas*u*um.  The  etfecl 
of  this  iufiltnition  is  twofold:  firsi.  to  sclerose  or  harden  the  tunica  intima; 
and,  second,  to  interfere  with  its  nutrition,  by  offering  a  mechanical  o\>* 
Btacle  to  the  access  of  blood.  The  effect,  therefore,  of  a  diminished  blood< 
supply  is  to  inaugurate  a  retrograde  meiamorphottiisof  both  the  new  and  tho 
old  elements.  Their  cell  contents  become  changed  into  fatty  materiaK  and 
this  constitutes  the  commeuceuient  of  the  second  stage.  To  the  eye  the  ves- 
sel now  presents  numerous  spots  or  streaks  of  a  yellow  or  light-gray  color, 
which  in  time  become  confiuent,  forming  patches  of  considenitile  size,  and 
which  have  a  greasy  feel.  While  this  degencnition  is  in  progress  in  the 
external  layers  of  the  intima,  cell  infiltration  goes  on  in  the  more  internal 
ones.  Not  only  does  this  fatty  trari^forniation  invade  tho  cells,  but  it  alwj 
induces  changes  in  the  intercellular  substance  of  the  connective  tissue,  the 
softening  down  or  the  liqnefnction  of  which — intermingled  with  fat-globnle«L, 
granules,  and  fragmentary  particles  of  disorganized  lamella* — constittites  a 
But\,  pulpy  mixture,  which  has  been  called  the  alhenjmatous  abscofts.  A» 
the  disea^e  advances,  one  lamina  al>ur  another  of  the  internal  coat  yields 
to  the  transudation,  the  fatty  tran.sformation  at  the  same  time  following 
closely  on  the  infiltration,  until  there  may  remain  only  the  most  delicately 
^^ttentiated  film  of  the  intima  l>eiwcen  the  bU>od  and  (he  soft  atheromatous 
lubstance  beneath,  This  film  frequently  becomes  fisflured,  and  allows  tho 
lurulent-lookiug  accunmlation  to  escape  into  the  vessel  an<l  to  become  in- 
termixed with  the  blood  The  opening  wldch  remains,  and  which  extends 
between  the  intima  and  the  middle  coal  of  the  artery,  ot\en  in  a  very  irreg- 
tihir,  sinuous  manner,  forms  the  so-called  atheromattnis  ulrrr.  The  effect  of 
the  swelling  of  the  tunica  inlima.  from  the  prtv^'uce  of  plastic  matter  and 
of  cell-fonnN.  i^  to  eiici*oa('h  ujion  and  diminish  the  lumen  of  the  vessel. 
This  swtOlini^  has  been  improperly  inter[)reied  by  certain  writers,  who  have 
supposed  that  this  diminution  in  the  canal  was  causi^d  not  by  tran»tudatiun 
in  and  beneath  the  layera  of  the  internal  coat,  but  by  a  doiM>sition  upon  iu 
inner  surlace. 

The  effect  of  tho  above  ohaugee  ia  to  modify  seriously  the  physical  prup- 
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©rties  of  the  arterial  lube.  Ii  Irison  nmeli  of  itp  elftsticity.  in  doficient  in 
tinuuL'SM  of  U'Xture,  bocoineH  hoIY,  dilating  unequally,  and  is  easily  lacer- 
able.  Though  it  is  true  ihat  iho  iiiTi^rrial  coat  usually  lakes  pivceJeiiee  in 
atheromatous  chanj^e,  yul  tho  clis^^aHO  w  by  no  moanw  linuted  to  this  part 
of  the  vessel.  The  rniudle  or  museular  layer  partieipaleH  in  a  similar  meta- 
morphosis. Tho  order  of  the  phenomena  in  such  an  event  corresponds  to 
that  dcscrilx'd  as  occurring  in  the  intinia.  Cell-forms  appear  between  iho 
inner  and  the  middle  coat,  and  inlorpenciniie  the  tibrey  tA^  the  muscular 
layer;  llie  sarcous  contents  of  tin-  ^nu^ole-eell,^  are  replaced  by  fat,  form- 
ing greasy,  ^'ellowish.  cii't-ular  streaks  about  the  vessel,  which  eventually 
constitute  the  same  kin<l  of  ercatiiy  pulp  as  that  in  the  atheromatous  ab- 
Hcess  already  described.  With  such  alterations  in  the  nutritive  processes  of 
an  artery,  it  woiihi  bo  singular  if  its  external  or  fibrous  coat  should  escape 
being  involved  in  Ihc  disease.  Accordingly,  we  find  that  a  period  is  reached 
when  the  tunica  Itecomes  red  and  swollen  with  transudation,  and  its  tibree* 
swarm  with  migrated  Icucrxytes  and  with  other  cells  which  arise  by  an 
active  proliferation  of  its  stable  connective-tissue  corpuscles.  Many  of  these 
forms  are  developed  into  connective  or  cicatricial  tissue,  white  in  color,  hard 
and  inelastic  in  its  constitution,  and 
which,  with  the  wasted  elements  of  the 
middle  coal,  may  bcctmie  blended  with 
the  remains  ol  the  intima. 

Calcificatifin. — The  degenerative  stag© 
which  next  appears  is  that  of  calcirtca- 
tioti  ;  that  is.  the  deposit  of  lime  salts  in 
the  tiltrous  and  other  remiiining  compo- 
nents of  the  vessel.  This  de]>f»sition  is 
by  no  means  uniform.  It  may  occur  in 
irregularly -dissendnated  grains,  giving 
a  rough,  granular  appearance  to  the 
vessel ;  it  may  form  in  scales,  rendering 
the  artery  rigid  and  inelastic, — a  con- 
dition common  to  the  aorta  and  other 
large  tninks;  it  may  appear  as  thin. 
elongated  plates,  with  irregular  bordei's. 
and  sepaimted  from  adjoining  ones  by 
fat-globules,  so  as  to  give  a  {tavement-like  appearance  to  the  surface  of  the 
arterj'  (Fig.  504);  or  these  plates  may  increase  in  thickness  and  in  extent 
until  the  tube  becomes  converted  into  a  hard  cylinder.  Another  singular  dis- 
position of  these  salts  is  an  annutur  agg)i.*gation  of  gi*ains,  which  follow  the 
circular  dis|K>sition  of  the  muscniar  fibres  of  the  media,  giving  an  np|tennince 
to  the  artery  n<»t  unlike  that  of  tbo  tntchea.  These  calcified  rings  may  become 
united  by  intei*mcdiatc  deposits  until  the  tube  is  ti*unsformed  into  a  canal 
of  almost  stony  hardness.  The  fem(»ral.  i>opliteal,  tibial,  radial,  and  ulnar 
arteries  furnish  the  most  common  e.Nam|>le8  of  this  condition.     (Fig.  505.) 

Mitrroscopic  iinpcnrances. — A  microscf»pic  examination  of  an  atheromatous 
artery  reveals  tiie  existence  of  oil-globules,  small  scales  having  a  white,  shining 
upp<'arance.  fruginentfi  of  earthy  mutter,  numerous  minute  j>articU*s.  crystals 
of  cholesterin,  and  leucocytes,  together  with  the  proximate  constituents  of 
fat, — oleine,  margarine,  and  stearine.  These  components  ai*e  found  mixed 
with  other  ti^suc-flcbris  of  the  affected  nrtery.  (Fig-  50t;.)  The  earthy 
deposition,  when  carefully  examined,  exhibits  neither  bone-cells  nor  that 
oi^crly  aiTnugement  of  parts  which  forms  the  Haversian  system  found  in 
true  osseims  substance,  and  therefore  cannot  pi\>perly  be  termed  a  pn>cess 
of  ossification. 

Cacskh. — We  have  seen  that  atheroma  is  essentially  a  fatty  and  a  calca- 
reous degeneration  of  the  walls  of  a  vessel.  There  are  two  views  entertained 
by  writoraon  the  nature  of  this  arterial  degeneration.    Moxon*  believes  that 
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it  ori^tmtoK  ill  inflammntiol).  jiml  thai  tho  inflammation  in  induced  hy  vafu 
cular  t4>iiHion.  hi  wupporl  of  hiHnpinion  tliif*  writer  ntatos  tbat  those  discaiH'^ 
which  tmid  to  diminish  Hueh  tuitf^ioii,  us  pluhmis  and  mitnii  iriHultieicnL'y,  are 

rarely  attended  byatheiNima. 
Fig.  60t>. 
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FiQ.  605.  Fig.  60t>.  Niemeyer*     and     Virchowf 

bnth  believe  in  the  inflamma- 
tory doctnne.  Holmest  re- 
gards strain  oroverstretfuing 
of  the  arterial  walls  as  prin- 
cipally concerned  in  produ- 
ci)i^  the  diseasi\  (rnlliver§ 
atioptH  ihe  nnn-inflaminatory 
view.  hoMiri/r  that  the  inner 
coat  is  primarily  afte<^ted,  and 
that  the  Btenosin  of  the  arte- 
rial canal  iH  to  be  attribute<l 
to  a  deposit  from  the  bloo<l  upon  the  inlima,  without  any 
previitns  infiltration  of  the  other  coats.  Thi-s  view  would 
transfer  the  e^Ronce  of  the  disease  from  the  tunica  of  the 
vessel  to  the  blood.  The  fact  that  atheromatous  change  ia 
in  almost  all  in;«tauceH  met  with  in  the  arterial  system  of 
veaself^  would  seem  to  connect  it  in  some  way  with  arterial 
blood,  and  therefoiv  to  favor  the  idea  of  a  j>rimary  deposition 
from  that  fluid;  but,  on  the  other  hand,  the  alteration  being 
frequently  seen  to  occur  in  pHtchen,  and  not  generally  affect- 
ing extensive  portions  of  a  ve^isel.  would  militate  agaiint  this 
doctrine.  It  nas  been  stated  by  some  writers,  who  are  ad- 
verse to  this  opinion,  that  the  disease  is  not  confineti  to  Ihe 
arteries  alone,  but  occasionally  invades  vessels  carrying  vo- 
nous  blood,  and  one — the  pulmonary  artery — in  which  the 
blood  is  intensely  venous.  I  am  uuahh\,  Imwcvpr,  to  find 
aiH*'r«it^fI'hl"!riSi  "i*^*'®  ^^'»"  ^  single  reconied  case  of  this  kind,— one  reporttsi 
«mi  Mii>«r  an.riM.  by  L>r.  Gerald  Yco:||  in  tliis  the  pulmonary  artery  and  all 
«jom!^r'iHb^  '^Tbii  its  branches  were  atuen)matous,  cause<i.  it  was  supposed,  by 
armriKj-m^ni  aconstHclion  which  existed  at  the  mitral  opening,  and  by 
Urn  hy|>ertro])hy  oi  the  right  ventricle.  If  such  were  the  pn>per 
u^Sp^'Ji,  "***  '"*^*  explanation,  it  would  tend  to  confirm  the  doctrine  of  Holmes, 
namely,  arterial  tension.  Too  much  weight,  however.  mu$t 
not  bo  attached  to  exceptional  cases  in  the  investigation  of  pathological  que<4- 
tioDs.  The  most  probable  view,  in  my  judgment,  is  that  the  disease  is  in  all 
eases  inflammatory  in  its  tjrigin,  that  the  predis|»osing  causes  may  be  either 
alterations  in  the  constitution  of  the  bhxid  or  arterial  strain,  and  that  the 
deposit  which  takes  place  in  the  laxyers  of  the  tunica  intima  is  due  to  the 
altered  nutrition  of  that  membrane  from  the  interponotration  of  its  laminie 
by  migrated  Icucwytes  nnd  from  the  j^roliferation  of  its  normal  coll-e)enien(s. 
The  eifect  of  chitmic  inflammation  in  determining  fatty  degcueratiuu  of 
tissues  in  other  parts  of  the  bmly,  even  in  non-vascular  structures  like  the 
cornea  and  cartilage,  is  well  known;  and  1  can  discover  no  reason  why 
similar  degenerations  occurriiii^  in  the  arteries  should  require  a  different 
explanation.  Gout  and  rheumatism  are  ivganled  as  being  active  in  the  pn>- 
duction  uf  atheroma.  Syphilis  is  nlsi>  deemed  a  tVuitful  source  of  the  disease. 
With  reference  to  the  last-named  afloction.  Moxon  asserts  that  it  exercises  no 
influence  whatever  in  causing  these  changes,  though  I  think  there  can  be  no 
doubt  that  syphilitjo  blood,  romotoly  at  least,  has  much  to  do  with  art«riat 
dogoneration. 
Alcohol,  in  my  judgment,  is  more  actively  concerned  than  aU  other  eanoaa 

*  Text-Book  of  Pnw<tioftl  M«dioin«,  7oL  I.  p.  346.       f  Cetlolar  Pftllio)(»|^. 

t  Sjrtteoi  or  Surgery,  v»l.  lit.  p.  :(UA.  j  Medioo-Cliirurgii'a)  TrAU.^  roL  xztL  p.  9t». 

I  TnnMctlooj  of  ibo  Ffttbulugio*)  SooivCj  of  DvbliOt  voL  w-  part  U.  p.  121. 
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combinod  in  bringing  about  atberuraa,  cBpecially  of  tbu  variety  whioh  I  have 
termed  **  preiiiaturo. ' 

Nor  must  we  overlook  the  effect  of  tho§e  changea  which  are  incident  to 
advanced  life,  chiiugos  which  ni>lal)l3'  lower  the  life  forces  of  the  body,  and, 
of  course,  the  funclionii!  activity  of  the  ditfotont  organs.  The  muscles  grow 
less  supple,  the  iigaineiits  stitf  and  inelastic,  the  curtilages  of  the  ribs  and  the 
larynx  ossity,  and  the  heart-inuseles  hccumc  enfeebled  by  futty  transforma- 
ti<m.  All  these  phenomena,  which  belong  to  the  decline  of  life,  would  appear 
to  invest  the  changes  attending  senility  with  paramount  importance  as  a 
favoring  cause  of  arterial  atheroma. 

Symptoms. — ^Thei*e  are  no  symptoms  which  euabie  the  pi'aetitioner  with 
any  cerLuinly  to  detect  atheromatous  transformation  in  vessels,  unless  the 
change  has  advanced  to  calciticution  and  the  artery  is  accessible  to  the  touch, 
wheii  the  rigid,  irregular,  and  gninular  surface  of  its  walls  will  sufficiently 
declaitJ  the  existence  of  such  a  change.  If,  however,  a  man  has  passed  hia 
6t1ietb  year,  or  has  been  the  subject  of  gout,  of  rheumatism,  or  of  liyphilis; 
if  the  pulse  becouies  a  little  irregular  in  its  action  and  the  respiration  ih  quick- 
ened on  his  taking  the  usual  exercise,  without  any  abnomial  sounds  of  the 
heart  being  present  other  than,  perhaps,  a  slight  murmur,  and  with'Uit  there 
being  any  physical  alteration  in  the  pulmonary  organs  to  explain  the  defect 
in  breatfiing;  and  if,  in  addition  to  these  symptoms,  the  fatty  ring  (arcus 
Renilis)  is  seen  at  the  circumference  of  the  cornea,  the  oxistence  of  atheroma* 
tous  change  in  the  aorta  and  other  vessels  near  the  heart  may  be  deemed 
highly  probable. 

Treatment. — There  are  no  remedies  with  which  we  are  acquainted  that 
are  capable  of  removing  the  transformation  under  consideration.  The  solvent 
action  of  lactic  acid  upon  the  lime  salts  wnuM  suggest  the  free  usti  of  milk 
as  an  article  of  diet,  not  with  the  hope  of  removing  calcification  when  once 
established,  but  to  favor  a  constitution  of  the  blcHid  which  sliould  be»  in  some 
degree  at  least.  incomj>atibIe  with  its  existence.  Much  may  be  done,  how- 
ever, in  this  way  of  palliation  by  attending  to  tbt?  CHiidition  of  the  kidneys 
and  digestive  organs,  at  the  same  time  diivcting  the  [latit^nt  lo  lead  a  quiet 
life  and  av(jid  every  cause  calculated  to  quicken  I  he  action  uf  the  heart  and 
to  iuei*ease  arterial  tension. 


Conseqaences  of  Atheroma. — Thrombosis,  or  obstruction  of  an  atheromatous 
artery  by  ihc  format  iiui  of  a  dot,  is  frerpiently  induced  by  the  grains,  scales, 
or  plates  of  calcified  mailer  pi'ojecting  into  the  lumen  of  the  vessel,  and 
offering  those  irrejcularities  which,  by  contact  with  (he  blood-stream,  favor 
ci>agulation.     This  is  a  common  cause  of  cerebral  embolism. 

U'iien  the  nrtcries  of  an  extremity  become  obstructed,  the  condition  is  an- 
nounced by  pain,  loss  of  heat,  numbness,  and  stiffness  of  the  limb.  The  skin 
becinnes  mottled,  and  tinally  dark  and  gangi-enous.  When  the  obstruction 
grows  slowly,  the  collateral  vessels  may  be  able  to  supjdy  the  parts  below 
with  blood ;  but  when  the  thrombus  is  quickly  formed,  the  danger  of  morti- 
ficHtiun  is  imminent. 

Ulceration. — The  rupture  of  the  intima  and  the  escape  of  a  portion  of 
softened  atheroma  into  the  vessel,  leaving  an  irregular  excavation  in  its  walls, 
the  ciiT'umforence  of  which  becomes  thickenwl  by  a  iormation  of  organized 
transudation,  constitute  what  has  been  termed  an  ulcer;  but  there  is  a  form 
of  ulceration  which  destroys  all  the  coats  of  the  artery,  opens  externally,  and 
is  followed  by  hemorrhage.  I  lost  a  patient  from  thin  cause  by  an  uh'cr  per- 
forating the  common  iliac  a  nhort  distance  above  where  a  ligature  had  been 
applied  on  account  of  secondary  hemorrhage  alter  ligattiro  of  the  external 
iluu!  for  aneurism.  1  am  not  prepared  to  say  in  which  part  of  the  vessel,  in 
tills  case,  the  ulceration  began,  whether  the  external  or  the  internal,  though 
it  is  believed  that  in  true  ulceration  of  arteries  the  external  tunic  is  tirat 
attacked  by  the  inflammation. 

Dilatation. — When  a  portion  of  the  internal  coat  of  an  artery  is  destroyed 
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by  athoromatouH  dogoneration,  llie  blood  tinds  its  way  througli  the  opening, 
anil,  by  YrnHhiiijc;  off  the  fibrous  fmm  the  muscular  tunic,  forms  the  dissecting 
aneurism;  or,  instead  of  separfttiujar  the  tuuics  in  this  manner,  the  middle 
and  external  coals  may  yield  over  a  limited  part  of  the  vessel,  i^iviuj^  rise  to 
a  diverticulum,  or  poueh-liUe  protrusion  of  its  walls,  presentin/j  the  onlinary 
ap|>earaneo  of  n  true  aneurism.  The  poucli  may  become  so  thinned  by  the 
pressure  of  the  blood  as  finally  to  give  way  and  destroy  the  patient  by 
hemorrhage. 

Hypertrophy  of  the  left  ventricle^  and  arterial  dilatation. — ^The  ehans^e  which 
takes  place  in  the  physical  and  vital  properties  of  a  calcified  artery  is  such 
as  to  act  both  upon  the  centre  of  the  circulation  and  u]>on  its  peripheral  ex- 
tensions. When  an  artery  ia  sound,  and  the  blood  is  driven  into  its  canal  by 
the  contraction  of  the  left  ventricle,  it  first  expands  by  virtue  of  the  elasticity 
of  its  middle  coat,  and  then  contmcts  upon  its  contents  by  the  reaction  of 
the  muscular  and  elastic  layers.  The  propulsive  p<iwcr  of  the  heart  is  thus 
supplemented,  and  the  stream  rapidly  hurried  forward.  When,  however, 
these  vessels  arc  ehanjtrcd  into  ripjid,  unyielding  tubes,  their  walls  offer  a 
direct  resistance  to  the  force  of  the  heart,  and  thereby  slow  the  blood-cur- 
rent. Such  an  obstacle  compels  the  heart  to  exert  a  moi*e  vigoi-ous  stroke, 
atid  diverts  u  larger  amount  of  bhxxl  into  those  vascular  trunks  which  remain 
eiound.  The  effect  is  to  induce  hypertrophy  of  the  left  ventricle,  and  dilata- 
tion of  the  vessels  unaffected  by  tho  disease. 

Loss  of  temperature. — When  the  smaller  mmifications  of  the  greater  ciivu- 
lation  arc  calcified,  for  example,  thosu  of  the  Inwer  extremity,  the  retaHod 
flow  of  the  blood  and  its  defective  distribution  diminish  the  activity  of  tissue- 
change,  and  as  a  consequence  lessen  the  evolution  of  heat.  Prt>m  this  causa 
persons  who  are  the  aubjeots  of  this  degeneration  will  frequently  complain 
of  cold  feet. 

Cramps. — The  spanmodic  contractions  of  the  muficles  of  the  legs,  so  com- 
monly complained  of  by  age<l  persons,  ni^  to  be  attributed  to  the  altcivd 
condition  of  the  blood  from  its  tardy  circulation,  rendering  it  unfit  for  the 
demands  of  the  nervc-centi-es,  and  thus  causing  these  displays  of  irregular 
nervo-action. 

Mortijicntion. — The  obstruction  offered  to  the  circulation  by  cooguJaf 
which  form  so  readily  in  calcified  vessels,  or  the  sluggish  movement  of  the 
blood  through  its  rigid  channels,  may  so  starve  the  districts  to  which  the 
diseased  vo8.sels  are  distrihuted  as  to  induce  their  mortification.  Senile  and 
other  forms  of  gangrene  are  illustrations  of  this  condition. 

Treat.ment. — Little  can  be  done  in  the  way  of  treatment  for  the  ralief 
of  the  complications  arising  fVom  atheromatous  degenerations.  Everything 
calculated  to  stimulate  the  heart  should  bo  avoided^  tho  patient  leading  a 
quiet  life,  free  from  all  excilomont.  When  the  iom|ierature  becomes  lowered 
and  the  exiix^miiies  suffer  fh)m  cold,  often  the  precursors  of  mortification, 
externul  warmth  and  stimulating  frictions  must  oe  applied,  in  order  to  favor 
the  circulation  of  the  blood.  Opiates  should  not  l>e  withheld  when  pain  nnd 
restlessness  are  present.  For  the  cranips  in  the  legs  which  so  ol^en  haru8i* 
aged  persons  suffering  fi*otn  calcified  arteries,  nothing  afl'ords  more  prompt 
rulief  than  dry  heal  a|i|»lii.d  to  the  parts. 

When  muriitication  follows,  the  fetor  must  he  con*ecied  by  deodorizing 
agents,  such  as  charcoal  and  fermenting  poultices,  or  by  solutions  of  |M>r- 
iiiungunate  of  potash,  bromine,  or  carbolic  acid.  The  general  strength  will 
n?(|uire  to  be  supported  by  nuiritiouN  foo<l,  tonics,  and  stimulants,  and  nil 
pain  must  be  relieved  by  anodynes.  Krw  i)L*rsoti*»  wurvive  the  diNease,  death 
taking  placf  during  the  progress  of  the  mortification.  In  rare  instances,  whero 
the  arterial  oltstruction  ha*  been  ipiickly  formed,  and  the  death  of  the  iiart 
rapid,  a  line  of  demarcation  huA  been  uslablished,  and  the  Umb  sueoi\t!«lully 
removed. 


Amyloid  DegeneratioiL — This  obscure  affection  is  most  commonly  obsorved 


ANEVRISM. 


Ut 


in  the  Rinalle»t  arteries,  eflpeeially  in  thoso  <listnbiitod  to  tho  elemontaiy  parte 
of  large  secTOtincf  or^anH  like  ihp  kidncr  and  ihe  liver.  When  foniul  in  Inrijo 
Vi'S-ioin.  it  i»  in  those  very  closely  i*elaiod  to  the  heart,  at*  the  ai>ria,  carotid, 
utid  iniioniinnte  pulmonary  arteries.  It  is  retrarded  as  an  intillration.  entering 
both  the  cells  and  ihe  non-eellular  componenrs  of  a  Ktruetiuv,  and  imparting 
to  tbe(*e  a  swolK'ti,  distorte<i,  shining,  and  vilreoiis  apjioarance.  In  chein- 
ieal  constiluiioii  tho  amyloid  formation  is  an  alliitminiile,  hut  it  behaves  under 
Certain  reatjents  in  a  manner  different  from  ordinary  alluinien.  The  addition 
of  iodine  produces  with  this  peculiar  substance  a  brownish-red  color.  Liko 
fibrin,  the  material  does  not  normally  exist  in  the  blood,  but  is  the  product  of 
Certain  subtle  changes  which  take  place  during  transudation,  as  has  been 
staled  by  Friedreich,  between  the  albuminous  uuUtei>»  o\'  the  blood  and  tho 
tissues  lhroii<fh  which  those  matters  pass.  Tho  deptwil  affects  both  the  inner 
and  iho  miiidle  coat  of  an  artery,  and  has  been  seen  in  the  tibi*ous  tunic,  ex- 
tending even  to  the  conneciive  tissue  bcv(»nil  the  vessil.  translormint;  these 
tnnicf*  into  white,  ghissy-lookin^  particle!*.  The  swelling  resultiufy  from  the 
infiltrate  encroaches  on  the  canal  (tf  the  vesst'l.  nuich  as  in  atheronuj,  and  in 
small  arterioles  may  iillimutely  occlude  their  channels.  The  amyloid  deijen- 
ci*atiou  is  induced  by  ])rolracUH|  suppuration,  and  by  syphilitic  aiid  other 
causes,  which  slowly  induce  those  alteniiions  of  the  l»Iood  aiul  tissin's  which 
establish  what  wo  are  W(*nl  to  term  a  diathesis  or  a  dyscrasia.  When  at- 
tacking internal  organs,  it  constilutea  a  serious  bar  to  opuratious  on  the  body. 
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An  aneurism  is  a  tumor  which  contains  blood,  and  which  communicates 
directly  with  an  artery.  Fernelius*  was  the  first  to  ascertain  the  proper 
relation  of  aneiirismal  tumors  to  tho  arteries. 

Division. — Aneurisms  are  divided,  tirsl.  into  (/(^^r/m/ and  tu'/wnr?/; — internal, 
"when  situated  within  the  great  cavities  of  the  body;  external,  when  located 
upon  the  ves.sels  of  the  bead,  neck,  and  exlremilics.  To  the  former  division 
Ivlong  aneurism  of  tho  cerebral  arteries,  aneurism  of  the  aort^,  of  the  iliacs, 
and  of  the  moaentcric  arleriee. 

A  second  division  is  into  spontaneous  and  traumatic^  according  as  they  arise 
without  or  with  a  visible  injury. 

A  third  division  is  into  trut^  and  false  aneurism:  true,  when  tho  blood  is 
contained  in  a  sac  formed  by  one  or  more  of  the  coats  of  the  affected  vessel, 
and  false,  when  il  escapes  from  the  artery  into  the  suiTounding  tissues,  either 
in  conscquenco  of  a  wound  in  the  vessel  or  from  ruptnro  of  an  ancurismal 
Bac.  In  the  last  instance  we  have  an  explauati<»n  of  the  manner  in  which  a 
true  may  be  converted  into  a  false  aneurism.  Another  variety  under  the  ialse 
division,  so  placed  by  Broca  and  others,  is  dissecting  aneurism. 

A  fourth  division  is  that  of  artcrio-venous  aneurism^  under  which  are  two 
varieties,  tho  direct  or  ancuriMinal  varix.  and  the  intermediate  or  varicose  aneu- 
rism. 

Breschet,t  in  addition  to  the  varieties  named,  makes  two  others,  namely, 
aneurisvi  by  anaMnmosis,  so  called  by  .Tohn  Bell,  and  cirsoid  aneurism.  These 
two,  so  entirely  ditfereut  in  their  anutuiny  fmni  aneurism,  I  have  treated 
under  the  head  ofan^ciomatous  growths.  ITiinter  believed  in  a  hernial  aneu- 
riffm, — that  is.  one  in  which,  the  oxlcrnal  arid  mi'idle  coats  r»f  a  vessel  being 
torn  or  divided,  the  internal  one.  or  the  iniinia.  ])ressed  thrnuj^h  tbo  opening 
thus  made  and  formed  a  tumor.  Dr.  Criwp  refeiM  to  stich  a  wpccimcn  in  the 
Museum  of  the  Lontlon  College  of  Physicians,  Mr.  Erichsun,  however,  af^er 
havinn  examined  thin  specimen,  came  to  the  conclusion  that  the  external  coat 
of  the  aneurism  liad  Iteen  dissected  off.  I  am  not  aware  that  a  single  ex- 
ample of  this  form  of  the  disease,  veritied  by  dissection,  exists  in  any  patho- 
logical cabinet. 

*  rniverta  Medlointt  de  ExU  Corp.  AfTeot..  lib.  viU  Mp.  S,  Venet.,  1M4. 
f  Sar  diff^ronlw  Efp^OM  d'AnfirrUiiMt. 
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True  aneurism  may  arise  spontancoubly  or  fi-om  traumatic  causes.  It  con- 
8ic*lH  in  a  *JiIuiatiun  or  a  strotchiui^  of  oru^  or  moru  oi'  tlio  coaU  of  an  artery. 
When  this  sttrt'lching  is  uniform  in  all  directions,  that  i»,  in  the  entire  cir- 
cumference of  the  vessel,  it  is  called  a  fusi- 
form or  Hpindle-ibrnieti  aneurism.  (Ki^-  507.) 
When  the  *lihitation  takes  place  from  a  &mnll 
portion  of  the  artery  and  projects  from  its 
Burfaci'  liUc  ii  bud,  it  constitutoa  the  sacciform 
or  Hacculated  aneurism. 

The  fusiform  ttneurijim  is  not  a  common  va- 
riety of  the  disease,  and  in  gcnerallj*  roi*tricted 
to  H  few  vessels,  like  the  aorta,  carotid,  and 
iliac.  In  the  commencement  of  the  aneurism 
the  sac  probably  possesses  all  the  tunics  of 
the  artery,  a  circumstance  uiiicli  in  a  meas- 
ure explains  the  peculiar  shape  of  tlie  *well- 
WiT.  In  addition,  the  walls  aiv  irreatly  thick- 
ened either  by  an  unusual  niiiritiMn  or  by 
inllaminatory  fonnatious  of  connect  ive  tinsue, 
imparlinir  such  a  do>cree  of  strength  to  the 
sac  that  it  rarely  Injcomes  ruptuivd.  'Hie 
ra]iidity  with  whicli  the  blood  pas>»es  throuji^U 
a  channel  so  direet  as  ihal  of  a  fusifurni  aneu- 
rism proves  unfavombio  to  the  loriuatiun  of 
Rtratitied  tihriu  or  of  bl(M>»l-elot4t,  and  faenco 
these  depof«its  are  usually  absent  in  this  form 
of  the  disease.  When  the  inner  surface  of 
the  sac  becomes  roiurh  and  convoluted, — a  not 
uncommon  eouditi<m» — lH>th  coagula  and  6bri- 
nous  laminR*  may  form.  Fi^urt^  f)**"  is  aa 
illustration  of  the  presence  of  such  formations, 
Asa  fnsiforni aneurism  may  form  independent 
of  any  athoronrntous  change,  it  is  highly 
proltable  thai  it  is  a  product  of  arteritis.  At 
all  events,  it  is  certain  that  infla»nmation  plays 
a  conspicuous  part  in  the  progrct^  of  tbit 
variety. 
iSacculated  aneurism  is  much  the  most  common  form  of  the  disease.  It  bo- 
gins  by  a  projection  from  the  side  of  the  affocied  artery,  which  i^radually 
enlarges,  until  a  tumor  of  great  magnitude  may  be  formed.     (Fig.  508.) 

The  aneurismal  stic. — The  formation  of  the  sac  is  generally  a  gmdual 
process.  First,  at  some  point  where  the  artery*  in  consequence  of  structural 
change^  is  unable  to  resist  the  pressure  of  the  blood,  the  coals  begin  to  yield, 
forming  on  the  side  uf  ttie  vessel  a  little 
prominence  or  bud-like  dilaiatiou.  This 
will  ct»ntinuo  to  enlarge,  the  resistance  of 
the  arterial  tissues  diminishing  as  the 
tumor  increases  in  sixo.  Duriuj;  the  poritvl 
of  enlargement  the  ci>atH  of  the  vessel 
which  form  the  walls  of  the  aneurism  un- 
dergo important  changes.  They  rnay  con- 
tinue f(»r  some  lime  (o  retaiu  their  con- 
ttntiity  and.  in  a  meawui'e,  their  distinctive 
charncleristics,  all  three  forming  a  c(»u 
Htituent  of  the  ntw.  AVhen  this  is  the  cnse 
the  iutima  will  genemlly  be  found  thick- 
ened by  chronic  inflammation,  and  maintaining  an  unbroken  stnictuiv.  evf^a 
when  the  sac  is  of  conaiderable  si»e.  At  the  same  time  that  this  inflamm*- 
tory  byperplusia  is  going  forward,  a  retrograde  proccw  ia  also  in  opcratioo, 


rukiform  Ancnritfin.  with  Iftyfre  of  Hbria 
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converting  this  coat  into  platee  of  lime,  the  projection  of  which  on  the  inner 
eurfiu'i:  i>l  tho  saf  may  have  considerable  influence  in  canning  the  fonnaiton 
ot* thrombi.  The  middle  coat  a|>pearts  to  he  the  most  powerless  to  withstand 
the  dilatation.  Its  rauHcular  eonst  iluonts  separate  into  nmall  circular  Boctionrt, 
and  aa  tliese  become  atretched  and  attenuated  they  rapidly  undergo  fatty 
metaniorphosis  and.  in  a  great  measure,  (li.sappear  ( I'ig.  509)  ;  or  the  internal 
coat  may  give  way,  the  middle  and  external  ones  remainini:  (Fi^-  ^^'^)i 
and,  laf^t,  the  internal  and  middle  tunics  may  yield,  the  external  or  tibroua 
coat  alone  preserving  its  integrity.  (Fig.  511.)  Even  when  all  the  coats 
remain  intact  it  is  not  always  possible  to  recognize  them.  They  are  o(t«u 
much  chani;ed  by  inflammatory  inliltration.  in  a  i^reat  meanure  oblitemiiug 
their  normal  appeaniuccsi  sometinicH  they  are  thickened,  luid  at  other  times 
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wasted  ;  sometimes  they  arc  hypcrtrophied  at  one  point  fln<l  atr<»phied  nt  an 
other;  and  not  unfrequently  all  three  of  the  tunicn  are  agglutinated  together 
into  one  layer,  in  which  the  chanicteriHtics  of  the  sepamte  coats  become 
indistinguishable.  In  most  cases  of  sacculated  aneurism  which  have  attained 
any  considerable  size,  the  external  or  tibrous  layer  of  the  arlerj'  alone  forms 
the  wall  of  the  sac.  This  coat,  however,  is  generally  alterwi  from  its  normal 
Btat«  by  the  inflammatorj'  changen  to  which  it  has  been  subjected  during 
the  progress  of  the  disease.  It  may  acquire  great  thickness  and  density,  or 
it  may  be  thinned  out  until  it  is  no  longer  able  to  resist  the  force  ot  the 
circulation,  when  it  eives  way  (Fig.  512),  destroying  the  patient  in  a  tew 
moments  from  hemorrhage.  The  sac  may  reinforce  itself  l»y  becoming  united 
to  contiguou.s  parts,  and  remain  in  this  way  unchanged  for  a  long  lime.  In 
Bome  instances  the  sac  has  ruptured  and  its  contents  have  been  discharged 
into  the  surr*>unding  tissues,  out  of  which  a  second  sac  is  sometimes  con- 
plructed.  (Fig.  613.)  This  occuirence  is  a  won<lertul  illustration  of  the 
amazing  resources  possessed  by  the  body  to  provide  for  extraordinary 
emergencies. 

The  size  of  an  aneurismal  sac  will  vary.  It  may  not  be  larger  than  a  |>ea, 
and  it  may  attain  the  size  of  the  fa^tal  head.  I  have  seen  an  aneurism  of  the 
abdominal  artery  equal  in  volume  to  the  uterus  at  full  period.  A  few  year« 
ago  there  was  a  man,  well  known  to  the  profession  of  Phdadelphia  on  account 
of  the  frequent  aasesaments  which  he  made  on  their  benevolence,  who,  in 
consequence  of  an  aneurism  of  the  abdominal  aoi'ta,  was  obliged  to  incline  his 
body  ver^'  much  to  one  aide  in  order  to  counteract  the  weight  and  protrusion 
of  the  other  from  the  unusual  size  of  the  tumor. 

Form  of  the  sac. — In  the  variety  of  aneurism  under  conaideration  the  sac 
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^    .,„..^,  ,.   ^, Its  walls,  not  boinp  of  equal  thick- 

iMiictU.  limy  yield  inoi*e  at  one  point  tlmn  at  anotner,  giving  to  its 
surface  a  nuiltilnoulaV  appearance.    Tho  oxpun^iou  iif  the  sac  from  tlie  j>oint 


may  be  spherical,  oblong,  or  pyriforra. 
ness  or  Htre 


whpru  it  is  immediately  connected  with 
the  arterv  often  rendern  the  aneurism 
pedunculated,  whatever  may  he  the  form 
of  its  body.  {Y\^.  514.)  When  xhv  aneu- 
rism springs  from  the  arch  of  tho  aorta 
it  is  frequently   fusiform   in   shape,  and 
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may  develop  downwards  (Pig.  515),  or  in  a  direction  opposite  to  that  in 
which  the  vessel  sustains  tho  greatest  sti'aiu  IVom  the  force  of  t)ie  blood. 
Oecasionaily  the  aorta  rises  into  a  pyramidal  sac,  its  branches  participating 
in  the  dilatation. 

Opening  into  tfw  ftac. — The  communication  between  tho  artery  and  tho  sac  is 
BometimcH  snmll.  and  at  other  times  large ;  it  may  be  round  or  oval,  and  gen- 
erally the  boundni'ieH  of  the  opening  nro  smooth.  The  internal  and  middla; 
coats  may  terminate  abruptly  at  the  orifice,  or  they  may  bo  continued  a  iitUa 
way  into  the  sac. 

Contents  of  sac, —  When  the  sac  is  spindte-shapod  or  ftisiform,  appearing 
as  a  cyiindroid  dilatation  of  the  vessel,  the  blood  generally  rushes  thrtiugh 
in  a  direct  current  unchanged  ;  but  in  the  Haociform  aneurism  the  cir(*uhitiou 
is  impetJed,  the  blood  moves  with  diminished  rapidii3%and  as  indentations  in 
the  banks  of  a  stream  cause  eddies  or  reflux  currents,  so  a  divcitieulum  or 
an  expansion  from  the  side  oi*  an  arterial  trunk  caur^es  VMy  much  the  same 
disturbed  movements  in  tho  circudatt)ry  bhK»d.     The  effect  of  such  obstruc' 
tion  is  to  induce  a  laminated  deposition  of  tibrin.  the  lirst  layer  being  placed 
against,  the  inner  surthco  of  the  sac.  and  other  layers  successivciv  inwanlai 
(rig.  51G).  until,  in  favorable  cases,  the  sac  may  become  filled  \\\xU  concen- 
tric stratiticalionsof  this  substance  and  the  nneurisni  undergo  a  spofitaii' 
cure.     Theses  layers  of  tibrin  are  palo»  or  have  a  light  buflf  color,  ait»  \    \ 
elastic,  and  are  almost  leatfaeiy  id  their  cousistenoe.    Those  laminw  whicli 
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lie  neareat  to  the  inner  surface  of  the  Hac  are  thorougbly  docolorized.  whilst 
th(»t*t'  m(»re  internal,  and  of  course  of  more  recent  t'ormutinn.  are  bloiMJ-Blaincd 
and  coMij)ai*atively  Po(t.  In  addition  to  the  decolorized  clotn,  others  having 
a  red.  soft  look  lie  williin  the  last,  and  have  been  not  inaptly  cum])an^d  iu 
appearance  to  cuirant  Jelly.     Hroea  imputed  to  thid  fibrinous  concretion  im- 


f  lo.  51& 


Fia.  614. 


Pii|)lli«kl  Mcetfortii  ■nenrfam, 
bavlnKu  [MNluncuUtctl  atuich* 
meDl  to  the  vtme\. 


FudfortD  nn«uriaui  uf  tti'.-  ii:.i' 


Fin.  516. 


portant  vital  properties.  By  this  author  it  was  called  "  active  clot."  Some 
of  tliu  older  wrilcrn  believed  that  the  layers  of  the  fibrinnus  clot  wore 
derived  from  the  blood-vessels  of  the  inner  surface  of  the  sac.  and  not  from 
the  blood  moving  through  its  interior,  That  sucb  coagula  are  puaceptible 
of  organization  I  entertain  no  doubt.  There  are  Htrong  rcrte*onK  for  be- 
lieving that  the  cure  of  an  aneurism  and  the  obliteration  of  its  8ac  are  effected 
very  much  in  thu  wiine  manner  as  a  vessel  is  closed  aUer  ligature. — that  is, 
by  thrombosis,  the  development  of  the  white  corpuscles  of  the  clot  into  con- 
nective tissue,  the  construction  of  blood-channels,  and,  after  this,  a  free  inter- 
i'ommunication  of  these  channels  with  the  vessels  in  the  wallsof  the  sac,  the 
whole  being  eventually  converted  into  a  dense  cord  of  connective  tissue.  Ab 
the  process  of  tibrinous  deposition  commences  early  in  an 
aneurism,  it  is  doubtless  designed  to  strengthen  the  sac, 
and  to  indicate  the  plan  pursued  by  iiaiure  to  efl'ect  a 
s|Mintaneoim  cure.  It  is  easy  to  iindi'rwtand  how  much  the 
force  of  the  heart-sti*oke,  exerted  aicainst  tlie  inner  sur- 
face of  the  Hac.  will  be  neutralized  l)y  the  interposition  of 
nn  elastic  substance  like  these  stratitiwitions  of  tibrin.  The 
effect  may  be  compared  to  that  of  butfers  placed  between 
the  bumpers  of  cars.  Aneurisms  which  are  deficient  in 
ftneh  iamiuH*,  either  in  consequence  of  their  unusual  form 
or  from  some  i>e<'uliar  constitution  of  the  blood  unfavor- 
able to  coagulation,  increase  rapidly  iu  size.  A  fragment 
of  blood  or  tibrinous  <'lot  is  liable  to  become  detached  and 
to  ho  washed  from  the  sac  into  the  vessel  below,  where 
It  may  cause  an  obstruction  to  the  circulation  so  com- 
plete as  to  result  in  mortification.  I  treated  a  patient 
during  the  winter  of  1875  for  poplitcjil  aneurisn».  After  pressure  of  the  fem- 
oral had  been  maintained  for  twenty-four  hours,  all  pulsation  ceased  in  the 
tumor,  and  the  man  was  regarded  us  cured.     On  the  iollowing  day  a  pei*son 
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who  hud  receivwl  u  severe  railrouti  injury  was  brought  into  iho  ward  and 
placed  in  an  ndjoiniiiK  he<l  to  that  oceupie*!  hy  the  individual  wilh  aHeiirirtin. 
The  sij^ht  of  the  luutihxtud  Uiiil)  had  snob  ati  effect  uii  the  mind  of  the  latter 
that  he  eoiniiiunied  vtHiiiliiig  and  tOK.siiijtr  alxmt  i)n  his  bed.  A  few  hours 
later,  pulsation  was  a/iain  ohsei*ved  in  the  tumor,  the  temperature  of  the  fool 
He^n  Lo  fall,  arni  in  a  short  time  morlitication  comineiiced.  This  ease  was 
un  illustration  (tf  a  detachment  of  some  purtiou  of  the  clot  wbich  had  tormwl 
during  compression,  and  its  subtiequeiit  blocking  up  of  one  or  both  tibial 
arteries. 

Ejffct  on  adjoininfj  structures. — As  an  aneurismal  sac  enlarges  it  bceonicfl 
united  by  inflammatory  irunHudations  to  the  Kof\  parts  with  which  it  may 
come  in  contact.  Such  adhesions  render  a  timely  sci'n- ice  to  the  aneurism,  by 
retarding  the  enlargement  of  the  sac,  and  rendering  its  ruptui-e  less  probable. 
Tn  all  other  reHitwis.  however,  the  juvMsnre  caused  by  a  growing  aneuriHm  ia 
followed  i'v  seriouH  consequences.  When  the  tumor  encroachc?*  upon  large 
Veins  it  will  give  rise  to  congestion  and  td  (cdema  in  the  part  drained  by  their 
trunks.  Thus,  an  aneurisniof  the  carotid  may  cause  dangerous  cerebral  symp- 
toms, from  over-distenlion  of  the  intracraniul  veins  and  sinuses;  and  in  the 
same  manner  does  the  cellular  tissue  of  t  lie  arm  or  of  the  leg  become  fe(lematotw 
when  an  aneurism  of  the  Hubclavian  *jr  of  the  femond  obstructs  the  flow  of 
blood  through  tlie  axillary  or  the  crural  veins.  If  the  pitjssure  is  continued 
for  any  length  of  lime,  the  cavity  of  the  vein  becomes  closed  by  inflannnatorv 
adhesion  of  its  walls.  When  the  pressure  is  exerted  against  a  nen-e  it  will 
cause  severe  neuralgic  aufl'ering.  and  in  some  instances  proilucc  loss  of  power 
in,  or  spasnioilic  disturbance  of,  the  jmrts  sup]ilied  by  its  branches.  In  aneu- 
rism atVecling  the  arteries  at  the  root  of  the  neck,  we  frequently  have  hic- 
cough and  irregtdaritics  in  the  movements  of  the  diaphragm,  from  pressure 
on  the  phrenic  nerve,  and  also  a  sense  of  suff(x»atton  IVom  spasm  td*  ilie  glottis, 
due  to  like  compi'esHiori  of  the  recuiTenl  laryngeal.  Dyspmea  nuiy  result  to 
another  and  still  more  distressing  way.  b}-  the  tumor  encn»achiug  upon  iho 
trachea  arid  obsti'ucting  the  passage  of  airinto  the  lungs.  The  thoi*acic  duct 
isBometinte.s  implicated  in  the  etdargoment  of  the  tumor,  by  which  the  lymph- 
Btream  is  interrupted,  followed  by  i*apid  emaciation.  The  sac  may  contract 
adhesions  lu  important  organs,  uutl  by  ulceration  ojien  into  their  cuviiien, 
causing  instant  death.  Thus,  an  aneuristn  may  o|>en  into  the  tradiea.  iho 
lesophagus,  or  (he  pericardium,  or  occavHioruilly  into  the  Lieart  or  into  a  large 
vein.  K  A.  JamieKOii*  nn-oi-ds  a  case  of  jMipliical  aneurism  which  opened 
into  the  knee  joint.  Amputation  of  the  thigh  was  performed,  but  the  patient 
died  the  following  day.  1  once  examined  the  btxJy  of  a  man  who  died  tvovx 
a  long-continued,  but  not  a  severe,  hemorrhage,  as  was  thought,  frr>m  tho 
lungs,  though  tho  most  careful  examination  revealed  no  lesion  in  Ihe&e  or 
in  any  other  organs.  Attcr  a  very  diligent  search  through  alt  the  cavitios 
of  the  body  for  an  explanation  of  his  death,  it  was  finally  discovered  in 
tlie  existence  of  a  sniuM  aneurism  of  the  thonicie  aorta,  not  larger  than  a 
hickoryniit.  which  had  become  united  to  the  fesopbagiis  and  through  an  ex* 
iremcly  simiil  ulceniiod  o])ening  jMiured  its  blofsi  into  that  tube.  Kven  tho 
bones  are  powerless  to  resist  the  incessant  hammering  to  wincli  they  an-  sul>- 
jected  by  couiact  with  an  uneurisntal  sac.  Portions  of  the  vertebra'  gradually 
disappear  by  ahHorpli<tn.  leaving  irregular  gnawed  excavations  in  the  spina) 
column;  the  stermim  and  the  ribs  undergo  sindlnr  changes.  Twice  have  I 
Keen  patients  suffering  from  aneuri'^m  of  tho  aorta,  in  whom  a  portion  of 
these  bones  bad  <lisappearcd,  and  the  tumors  hud  passed  through  the  opi^>ning8 
and  lav  directly  under  the  integument  over  the  front  of  tho  chest.  It  is  raro 
to  tind  any  purulent  matter  at  tliese  points  of  ulcerative  absorption,  a  tact 
long  since  observed  by  William  Ilunter.t  The  stntetures  whirh  longest  drfy 
the  encroachments  of  an  aneurism  are  the  cartilages,  and  it  is  not  unrommon 
to  aee  the  b<»dies  of  the  vertebra'  extensively  destroyed  while  the  intervcrlo- 
bra!  disks  still  stand  amid  the  surrounding  ruin.     In  addition  to  the  abo^ 
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changes,  ivmarkable  displacements  of  HurrOunding  pniis  nrv  froquenUy  found 
UHsoc'iutud  with  cnlrtrireinenL  of  the  sac.  Than,  in  uueiirisin  oftlR*  Hubcluviaii 
aud  of  the  axillary,  tht*  (*houlder  may  be  thrown  upwanU,  or  thu  scapula 
project  vcrv  niurh  from  the  body;  and  in  poat-orbital  aneurism^  the  eye  will 
become  pretrnmUirally  pn)mincnt. 

Aiieurif^m  \#  more  common  on  the  right  Aide  than  on  the  left.  In  the  tablea 
of  Xorris  on  the  "  Ligation  of  Arteries  for  Aneurism  and  fur  Hemorrhage,"* 
there  are  tabulated  260  canes  of  trne  aneurism,  143  of  which  were  on  the 
right  side  and  117  on  the  lotY.  The  greatest  disparity  was  found  in  aneu- 
risms of  the  carotid  artery,  33  in  number,  of  which  21  were  on  the  rit;ht  side, 
8  on  the  left  Mv,  and  in  4  the  side  is  not  staled.  The  nearest  appixjath  to 
an  e<|ual  number  on  the  two  sides  was  found  in  12t)  ])0|)lileiii  aneurisms,  t>2 
being  on  the  right,  <H>  lui  ihe  lert.  :ind  4  not  mated-  In  examining  the  list  of 
aueunsms  collected  by  Hunter  I  found  the  same  result.  In  lU  cases  of  carotid 
aneurism.  7  were  on  ihe  right  and  1  on  the  left  side,  and  in  8  the  siile  was 
not  mentioned  ;  and  of  143  popliteal  iineunstuN,  41  were  on  the  right  side,  43 
on  the  left,  and  59  not  stated. 

Xumber  and  duration. — It  is  not  common  to  meet  with  more  than  a  single 
aneurism  in  the  ^ame  person.  Occasionally  the  disease  is  seen  affecting 
both  popliteal  arteries.  Sir  Astley  Cooper  found  seven  aneurisms  in  the 
\MAy  of  a  man  ;  Tyrix^l  saw  eight  in  the  same  person  ;  and  Pelletan  counted 
aixty-three.t 

The  duration  of  aneurism  varies  in  different  persons.  In  the  young,  who 
posaesH  an  energetic  circtulation.  its  course  is  usually  iiipid:  but  in  pei-sons 
somewhat  advanced  in  veal's,  and  who  lead  a  quiet  life,  the  disea.sc  nu\v  not 
terminate  for  three  or  four  years. 

CArsKs  OK  Aneikism. — The  causes  of  aneurism  are  pi-edisposing  and  ex- 
citing. 

Predisposing  causes. — Considoring  the  beautiful  combination  of  muscular, 
elastic,  and  fibrons  nmterials  constituting  the  walls  of  the  arterial  system,  it 
is  extremely  im|»robable  that,  without  son»e  important  antecedent  structural 
change,  they  should  ever  become  the  subjects  of  aneunsmal  dilatation. 

Atheroma. — To  atheromatous  degeneration  is  credited  the  large  proportion 
of  spontaneous  aneurisms;  and  it  is  true  that  we  find  the  latter  electing 
those  vessels  which  aiv  most  commonly  the  seat  of  this  transfoniiation.  It 
must  not,  however,  be  overlooked  that  atheroma  is  a  change  wliich  attacks 
the  veasels  at  a  period  of  lite  generally  beyond  fil\y,  while  aneurism  pi*evails 
most  fivqnently  between  thirty  and  forty.  The  parlieular  form  of  atheroma 
which  is  most  eoncerned  in  the  piHwluctiou  of  aneurism  is  what  I  have  de- 
scribed as  the  pi-enmture.  and  is  general!}'  causeil  by  the  excessive  use  of 
alcohol.  Intemperance  I  Udiove  to  he  the  most  pixilitic  of  all  causes  in  the 
deveIoi)mont  of  arterial  degenemtion. 

Si/ftfidis. — The  doctrine  thai  ctinntitutional  syphilis  is  a  Aaiitftd  source  of 
aneurism,  and  espeeially  of  the  intrathoracic  form  of  the  disease,  has  for  somo 
time  been  gaining  strength,  and  may  be  said,  at  present,  to  be  deeply  r(X)ted 
in  the  medical  mind.  Our  knowledge  of  the  relation  between  syphilitic  poison 
md  arterial  degeneration  is  entirely  t<»o  meagre  to  warrant  any  hasty  gener- 
klizations  on  this  point.  The  multiiudinourt  manifestations  of  syphilis,  when 
it  is  once  intrenched  within  the  bmly,  are  so  far-reaching  that  many  medical 
men  are  swe]»t  Worn  the  stdid  ground  of  inductitm  into  u  maise  of  eonjecture, 
allrihuling  every  accident  and  every  illness  to  this  constitutional  vice.  If 
anonrism  is  so  commonly  the  sequence  of  a  syphilitic  diathesis,  how  shall  we 
explain  (he  infVcquency  of  the  former  disease  in  females,  who  furnish  so  many 
examples  of  the  latter  atfection  ?  During  an  experience  of  twelve  yeai*s  in  the 
I'hiladeljihia  llo.^pilal.  an  institution  which  is  exceptionally  rich  in  syphilitic 
disease,  1  never  witnessed  a  single  case  of  aneurism  among  the  inmates  of  the 
venereal  department. 

Age. — Aneurism  is  largely  a  disease  of  middle  life,  the  grontcst  number  of 

*  Iforrls,  CoDlribatiose  (o  Sargcry.  p.  33U.  t  l'<uic«ty  1894,  vol.  i,  p.  246. 
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cases  occurring  in  the  docadc  between  thirty  and  forty.  Under  twenty  ymurm 
of  ai^e  the  affection  is  very  iiiuiHual ;  and  the  same  may  he  naid  of  cases  ap- 
pearing after  sixty.  The  annnU  oi"  surgery  i'uruish  a  tew  examples  of  aneu- 
rism in  the  younLf.  Syme*  operated  iu  one  ease  of  popliteal  aneurism  in  a 
boy  seven  yeai*H  of  ago.  T.  Smithf  tied  the  external  iliac  in  a  femonil  aneu- 
rism, the  patient  being  twelve  years  old.  The  snme  surgeon  says,  ■•  No  oa^o 
«o  young  has  been  reeonJed  at  the  Hospital  for  Sick  Childi-en  out  of  12,000 
inmateH  for  fourteen  yeare."  Sir  Astley  CooperJ  mentions  a  ease  of  aneurism 
of  the  anterior  tibial  arteiy  in  a  lad  eleven  years  of  age.  Instance*  are 
also  recorded  by  Ogle.  Hutchinson.  Annitage,  and  others,  in  which  the  ages 
of  the  patients  affected  with  aneurism  varied  from  four  to  seventeen  yeara. 
These,  however,  do  not  affect  the  general  rule,  viz.,  that  the  disease  is  one 
belonging  peculiarly  to  middle  life. 

Tiisfranc  reports  120  cases,  59  of  which  occurred  in  persons  between  thirty 
and  forty-tive.  In  this  list,  one  case  of  a  boy  thirteen  years  old,  and  3  eases 
betweeti  fifteen  and  twenty  years  of  age,  iwe  mentione<i.  After  iilTy  tba 
number  fliniinished  rapidly,  as  follows :  between  fifty-five  and  sixty,  3  caees; 
between  sixty  and  seventy,  3  cases ;  and  between  seventy  and  eighty,  3  cases. 
Of  551  cases  of  internal  anonrism  collected  by  Oisp,^  398  were  met  with 
in  persons  between  thirty-five  and  forty  years  of  ago.  HaydenH  states  that 
of  15  cases  of  aneurism  of  the  aorta  nn<ior  his  care,  11  wei-o  in  persons  be- 
tween thirty  and  fifty.  The  same  author  furnishes  a  table  of  84  cases  of 
aneurism  of  the  aorta,  5G  of  which  were  between  thirty  and  thirty-five. 

Of  246anenrisnis — not  including  any  of  the  aorta — which  I  have  analyzed, 
125  appeared  between  thirty  and  forty.  Only  4  of  the  entire  number  (x-currtd 
undor  twenty  years,  and  I'J  over  fifty  years  of  age.  Lebert's  collection  of  in- 
ternal aaeurisins  amnnnts  to  342.  the  largest  nimiber  of  which  in  any  one 
decade  (SO)  occurred  between  the  ages  nf  thirty  and  forty  ;  and  the  same  is 
true  of  the  243  cases  colleete<l  by  Lfddell,  of  New  York. 

.SV.r. — The  inHuenco  of  sex  as  a  prcMlisposing  f^use  of  aneurism  is  very  re- 
markable. Crisp,  out  of  551  cases,  (bund  that  le«ft  than  one-eighih  occurred 
in  females.  An  analysis  of  320  ciises.  mudt'*  by  myself,  showed  2G'.)  males  uiid 
20  females;  in  25  the  sex  was  not  asei-'rtaiiied.  Lisfraiic  reports  154  eases 
of  aneurism,  141  being  in  niales  and  13  in  females.  Hodgson,  in  63  oases  of 
aneurism  of  all  kinds,  fV>und  5ti  in  males  and  7  in  females.  In  a  collection 
of  143  cases  of  aneurism  (not  including  aneurism  of  the  aorta)  made  by 
Hunter.  123  were  in  males,  S  in  females,  and  in  12  the  sex  was  not  named. 

[n  Norris's  tables  on  the  "Ligation  of  Arteries  for  Aneurism  and  Hemor- 
rhage." I  find  361  cases  of  aneurism  of  the  subclavian,  iliac,  carotid,  and 
femoi-al  arteries.  337  of  which  were  in  males  and  24  in  females. 

Sir  AHtley  Cooper,  in  an  exiwrienee  of  forty  yeai's,  saw  only  eight  eases  of 
popliteal  aneurism  in  females,  and  an  Immense  number  in  males.  John 
lluuler  is  repT-osented  as  having  said  that  he  had  seen  only  a  single  CRse 
of  spontaneitUH  aneurism  in  a  woman.  The  explanation  of  tdis  remtirkabte 
di-^proportion  is  tht)ught  by  many  to  be  due  tt»  a  diffe»*ence  in  oroupationw.  men 
being  engaged  in  lluwe  pursuits  which  demand  grvat  musfulur  efforts,  while 
women  aix*  most  concerned  with  employments  of  a  lighter  and  len**  active 
nature.  In  certain  sections  of  this  country  females  labor  in  the  fields,  and 
are  as  much  tu^customed  to  the  sirain  of  oui-diior  toil  as  arc  nuiles.  On  the 
Continent  of  Europe  this  farm-work  of  fetnalcs  i»  ntore  commonly  witncAM.'d 
tlmn  in  America.  In  neither  country,  however,  is  there  any  ovideriee  tiuit 
Women  who  lea<l  such  a  life  are  more  subject  to  aneurism  than  their  sister* 
M'hose  industrial  sphere  is  restricted  to  the  dutiosof  the  bouse  and  family.  I 
have  long  observed  the  t>eedotn  of  females  from  athen^matous  degeneration 
of  the  vessels,  and  to  this  constitutional  peculiarity.  perhap.H  more  than  to 
any  other  cau.'^e,  are  wo  to  }iscril>e  their  e.Kemptiuu  fi'om  aneurism. 

•  Bdlnburxh  Monthlj  Journal,  I8U.  t  BHUih  M«diQAl  JourD&t.  Mftf«h.  1867,  p.  380. 

t  Caoper'a  l^wtUTft  vol.  It.  p.  40.  f  DiaviMiefi  *>f  Itluod-Vewvli,  p.  11.1, 

i  JUydan.  DiMW«g  of  tli«  Uout  ud  Ibv  AorU,  vol.  U.  \*.  Iu77. 
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Occupdtion. —  As  the  laboring  population  fiimishes  the  ^poatost  Dumber  of 
aneurisms,  wo  are  very  naturally  Iccl  to  infer  that  such  employments  as  (iotnand 
much  muHCular  exert  inn  predispose  to  tlie  (iincase.  Uayden.  in  his  excellent 
work  <»n  the  Heart  and  the  Aorta,  pives  the  analysis  of  57  eases  of  aortic 
aneurism,  with  the  following  result  as  to  occupation:  I'J  were  nieohanica,  10 
soldiers  or  pensioners,  8  laborers,  5  porters,  4  cabmen,  4  penilemen,  4  houae- 
keojKsrs (females).  2 groonift.  1  poiicomnn,  I  butler,  1  tailor.  1  dairyman,  1  cattlo- 
drirer,  I  coal-heaver,  1  Ntrolling  player  on  wind  instniments.  Lawson*  states 
that  the  deaths  from  aortic  aneurism  during  IStJti,  in  the  KngHsli  army,  wero 
eleven  times  more  freqnent  than  among  the  civil  population.  1  do  not  believo 
that  occu[>ation,  that  is.  the  oi-dinary  eniploynients  perJ'ornied  by  the  working 
populatifm.  can  bo  placed  among  the  predisposing  causes  of  aneurism.  TlteiH) 
IS  nothing  in  honest  labor  to  produce  artenal  degeneration.  The  liict  of  the 
disease  being  most  commonly  encountered  in  this  class  of  our  [K)pu!ation 
should  be  ascribed  to  their  greater  numbers  as  compared  with  other  clashes, 
and  to  the  combined  intluencos  of  intemjK'raneo.  exposure,  and  defective 
hygienic  surroundings. 

Nitiivity. — National  peculiarities  of  constitution  exercise  conBiderable  in- 
fluence in  favoring  the  development  of  aneurism.  I^illrotbt  states  that,  in 
Germany,  aneurism  of  the  extremities  is  rare.  The  diseuse  is  equally  un- 
common in  Italy. J  In  Fi-ance  it  is  moiv  t>equent ;  ami  in  England  it  prevails 
to  a  greater  extent  than  in  any  other  country.  The  number  of  deatns  IVom 
aneurism  alone  in  England  and  Wales,  during  five  years, — fn>m  1865  to 
1870, — was  593. §  Anumg  the  native  inhabitauts  of  the  I'inied  Stales  the 
disease  is  not  very  common.  Professor  Gross ||  states  that  during  a  practice 
of  twenty-three  years  in  Ohio  and  in  Kentucky  he  raivly  met  with  a  ease 
of  Hponlaneouft aneurism.  In  Philadelphia  the  disease  is  less  frequently  seen 
than  in  New  York, — the  population  of  the  latter  city  being  less  homogeneous 
than  ihal  of  the  former.  From  1865  to  1870.  a  period  of  five  years,  there 
were  treated  in  the  New  York  Hospital  11,344  casus  of  disease  and  injury, 
of  which  nundier  H'A  were  aneurism. 

ExcitiiKi  ctiuse.'i. — Whatevereanses  undue  stretching  of  a  previously  diseased 
artery,  or  produces  a  curve  or  an  angle  in  its  direction,  becomes  an  exciting 
cause  of  aneurism.  Under  the  first  head  come  uiuisual  muscidar  efforts,  by 
which  the  vessel  is  ovei*3traincd ;  under  the  second  head,  any  posture  of  the 
limb  which  creates  an  alirupt  bend  in  the  artery  and  thus  ex{H)8es  it,  to  in- 
creased blood-pressure. 

Emotional  states,  which  quicken  the  force  of  the  heart's  action  and  increase 
the  tension  of  the  vessels,  nmy  excite  aneurismal  dilatation.  It  is  the  aorta 
which,  from  its  nearness  to  the  heart  and  the  existence  of  an  arch  or  curve, 
more  particularly  suffers  from  such  influences. 

Embiilisvi  is  said  occasionally  to  cause  aneurism.  A  fragment  of  a  blood- 
clot  or  of  a  fibrinous  clot  may  block  up  an  artery  and  produce  a  dilatation  of 
the  vessel  above  the  seal  of  obstruction.  TufncU^  records  a  case  of  tempo, 
rarv  dilatation  of  an  artery  from  eiulw»lism,  which  subsided  as  soon  as  the 
collateral  vessels  were  able  to  accommodate  the  circulation.  The  embolism 
was  verified  by  dissection  after  the  death  of  the  patient. 

Vesski.s  akkectkd. — All  vessels  are  not  equally  prone  to  aneurism.  The 
nrrh  of  the  aorta,  in  point  of  frequency,  stands  first, — a  fact  which  is  probably 
due  to  the  combined  infiuence  of  structure,  form,  and  bkHxl-impact.  This 
part  of  the  vessel  contains  a  largo  iiniount  of  elastic  and  comparatively  little 
muscular  tissue;  its  curve  is  sharply  defined,  and  consequently  the  force 
which  If  is  com])elled  to  sustain  at  each  contraction  of  the  heart  is  very  groat. 
Lisfranc,  in  instituting  a  ccnnparison  between  the  dilVerent  vessels,  excluded 
the  aorta,  and  tonnd  that,  in  17!)  cases  of  aneurism,  the  popliteal  was  affected 
5!^  times;  the  femoral  in  the  groin  2t>,  and  at  other  points  10  times:;  the 


•  Ecgtdh  Armj  MedieaJ  HaporU,  180A. 

tCrti^p.  \>.  129. 

I  GroM*»  Surgery,  toL  i.  p,  706. 


t  BUIroth'!*  Surxioo)  Pfttholo^T.  p.  S3«. 

j  Report*  of  the  Rcgistrar-Oenernl. 

^  Dublin  Ijuorterlj  Journal,  May,  ISii'i,  p.  371. 
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carotid  17  times;  the  subclavian  10  times;  the  axillary  14  limes  ;  external 
iliac  5  timos ;  bnicliin-coplialic  4  tinii's;  hrachial  3  times;  common  iliac  3 
times;  anterior  tiMai  '.i  timos  ;  gluteal  twice;  and  the  palmar  arch  once. 

In  822  vmum  whioh  I  analyzed  from  a  collection  furnished  me  by  Dr 
Hunter.  145  wore  i>opliteal ;  88  femoral,  distributed  a^  follows. — 55  in  the 
up]»er  ihini  of  tlxe  vessel.  9  in  the  middle  third,  and  24  in  the  lower  thiixi . 
21  carotid:  15  axillary;  13  innominate ;  12bniclnal;  12  wilndavian  ;  !>  intra- 
orbital :  3  temporal ;  3  gluteal ;  and  1  subscapular, 

Symitomh. — The  existence  of  external  Hponluneous  aneurism  may  be  d^ 
ducod  from  the  form  and  position  of  the  swellinif,  from  the  manipulation  arid 
the  auHcultation  of  the  tumor,  and  from  the  presfture-etiecte  of  the  latter  on 
PUrroundiniT  parts. 

Form. — Though  aneurfsniH  freriiienilv  differ  in  their  outline,  yet  the  pre- 
vailing form  is  either  round  or  oval,  'hic  tunujr  may  he  when  first  discov- 
ered not  larger  than  a  niarblo. 

Position. — Aneurism  must  occupy  certain  well-defined  localities, — that  ie^ 
it  must  appear  in  the  course  of  a  principal  arterial  vessel. 

Manipulation, — 1.  The  hand  placed  over  an  aneurismal  tumor  receive*  two 
dihtinct  impul^ses,  one  of  which  is  synchronous  with  the  contmction  of  the 
left  ventricle  of  the  heart,  and  is  generally  very  distinct,  and  the  other 
answers  to  the  dilatation  of  the  leil  ventricle,  and  is  a  kind  of  tremor,  pro- 
duced by  the  reliourul  of  the  bloodcohunn.  The  peculiarity  of  the  first  move- 
ment is  its  centrifugal  character,  expanding  the  tumor  in  all  directions,  and 
is  \Gvy  noticeable  when  the  swelling  is  grasped  on  ull  sides  with  one  hand,  or 
when  It  is  ombmced  between  the  two  hand-*.  2.  When  the  surgeon,  or  an 
assistant,  applies  a  finger  over  the  artery  on  the  cainliac  side  of  the  tumor 
firmly  enough  to  occlude  the  vessels  temporarily,  all  movement  or  pulsaiion 
will  be  suspended  in  the  swelling ;  and  if  the  circulation  continues  to  he  con* 
trolled  by  the  finger  for  some  time,  the  lun»or,  being  deprived  of  its  supply 
of  blood,  will  gradnally  diminish  in  siy.e.  and  become  sot\  and  com])rc'H.Hibl 
When  the  artery  is  again  released  fi"om  llit^  pressure  (he  swelling  and  puh 
tion  will  mj»idly  return.  3.  If  pirssuii)  be  applied  on  the  distal  side  of  iha 
tumor,  interrupting  the  free  escape  of  its  bliK>d.  the  impulse  commuidcated  Id^ 
the  hami  will  bo  shar|i  and  abrupt,  from  the  Bud<len  arrest  of  the  cumsnl  ' 
and  will  increase  the  distention  of  the  sao.  4.  The  pulsation  in  the  ves*  ' 
below  the  aneurism  is  generally  more  feeble  on  the  affected  than  on  tho  souud 
aide. 

Auscultation. — When  the  ear  is  placed  over  an  aneurism,  a  peculiar  inter- 
mittent sound  or  bruit  will  be  heard.  This  bruit  was  first  observed  by  Am- 
broae  Pare.  This  sound  is  sometimes  blowing,  sometimes  purring,  ami  al 
other  timt!»  ha)*sh  and  rasping. 

Phknomenv  ahisino  kkom  thk  pKBSsrBB  OP  THB  TcMOR. — (EdcnmtouB 
BWelling  and  distention  of  the  subcutaneous  veins  in  the  parts  below  the 
tumor  are  not  unfrequcnt  accompanimeiils  of  aneurism,  and  are  the  idfrci  of 
pres.sure  upon  a  principal  vein  ol>ntructing  the  relui*n  of  bliM)d  titwards  ihe 
heart.  Pain.  of>en  of  an  acute,  darting  character,  is  also  fre<juenlly  ex|K*ri- 
ence<l,  in  constHpu^nce  of  a  nerve  boiiig  presMed  up<m.  or  expaiidetl  over  the 
purface  of  an  enlarging  sac.  Xuinhness,  coldness,  and  a  tired  feeling  in  the 
limbs  are  also  symptoms  caused  by  pi-essure. 

Patients  who  suffer  from  aneuriHni  are  sometimes  able  to  deaignaie  a  tlWMi 
when,  on  making  some  unusual  oft'ort,  tlicy  havo  experienced  the  feeding  of 
Bomething  having  given  wav.  and,  perhaps,  a  momentarily  acute  pain  ha» 
been  felt,  as  thoutrh  a  sharp  blow  had  been  delivered  b)^  sfime  iitvisible  hand. 

CIRCU.M8TANCES     WBIOH     MODIFY     PcLSATIttN    ANO    AnsciJI/rATION-SoUMtS.— 

When  the  opening  between  the  sac  and  the  arterj'  is  very  small,  or  whea 
the  former  is  in  a  great  mt*asure  tilled  with  fibrin  or  with  bloo*l  clotN.  puUa 
(ion  may  be  entirely  wanting  in  an  aneurism.  In  such  cases  pivsfture  sli<><'  i 
be  made  on  tlie  proximal  Hidi*  of  ilu*  tumor  to  empty  it  of  itH  blMHl.  wht-n, 
the  ear  beiug  pW-ed  over  its  nurfaco,  and  the  prebsure  being  suddenly  rx*- 
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i,  the  pocnliar  sonml,  faint  though  it  may  be,  can  sometimes  be  recog- 
nizvri  as  the  t-unvnl  nisht's  into  the  sao. 

Rupture  of  the  aneuri^'nial  sae  will  generally  be  followed  by  the  cessation 
of  pufsatinn  Intliiiniimlory  intiltraiiori  between  the  iiit^gumetits  and  the  sac 
is  also  capable  of  muHkirt«r  |iiilsution. 

The  mime  tauMes  whirli  atVert  ihe  pnkution  in  an  aueiu'isiiiial  tumor  may 
destroy  or  modify  the  au«('ultuliijii-f*oujn]s. — for  exaiu|>le.  a  dniall  apcrtuixj 
between  the  vessel  and  it.s  sae.  or  an  ohsiruelion  of  the  opening  by  means  of 
broken  fragments  of  coaifula.  The  bruit  in  generally*  most  distinet  when  the 
sae  dueH  not  contain  much  Hbriuous  deposit-,  and  wlion  il»(  oriliee  i8  ample  and 
iiTegular.  Not  only  doe^  tlie  solidification  of  ihe  contents  of  an  aneunsm 
diminif^h  both  it**  jnilsution  and  its  bruit,  but  it  also  rondel's  it  less  soft  and 
compressible  than  when  Ibe  conliMUs  air  fluici. 

l>iAi;\06is. — In  a  ucll-uuirked  ca-^e  of  aiK>uriam,  the  throbbing  under  the 
eyt'  and  the  loucli.  Ihe  communicatitui  lo  the  ear  of  Btrong  blowing  or  high- 
pitched  rasping  sound;*,  the  subsidence  and  the  enlargement  according  as  the 
artery  with  which  the  swelling  is  connected  is  eomjpressed  on  the  cardiac  side 
or  released  from  ]U*esstire.  ctmstitute  such  a  group  of  signilicant  phenomena 
that  it  would  seem  almost  impossible  that  any  error  should  be  committed  as 
to  the  nature  of  the  disease.  All  cases,  liowever,  do  not  present  sueh  a  col- 
lection of  unmistakable  symptoms,  and,  accordingly,  we  tind  the  records  of 
surgery  contain  a  number  of  sad  errors  in  diagnosis,  committed,  too,  by  men 
most  eminent  in  the  jirofeKsion.  Kerrand,  Desauli,  and  i>uiiuytivn  each 
opened  an  aneurisn»  supposing  it  to  be  an  abscess.  The  same  misiake  was 
made  by  PirogotV.  Three  instances  of  a  similar  mistake  have  come  under  my 
own  obaervation.  In  all  the  error  proved  fatal.  In  other  cases  operations 
have  been  undertaken  for  the  cwva  of  aneurism  and  the  tumor  has  proved 
to  be  of  an  entirely  diflferent  nature.  Karle*  ligaled  the  suhclavian  arierj* 
for  what  was  supposed  lo  be  an  axillary  aneurism  hut  which  was  founil  to 
be  a  neuroma.  It  caumit  be  dotd»ted  that  cases  uf  great  obseui*ity  do  ocea- 
sionally  arise  in  which  the  surgeon  tinds  himself  reduced  to  a  state  of  in- 
decision, incapable  of  udsancing  and  vet  unwilling  to  retreat  without  an 
immediate  Hifulinn  nf  the  ditRouliy.  These  must.  ni»wever,  be  exceedingly 
rare  occurrences.  As  a  genenil.  after  an  uiilorliinate  engagement  in  whicli 
be  hiw  sustained  defeat  and  when  the  smoke  and  the  tumult  <>t*  the  strife  ai*£ 
past,  can  oOen.  after  a  careful  survey  of  the  field,  discover  in  some  slight 
omission  or  trifling  oversight  the  whole  explanation  of  the  disaster,  so  the 
surgeon  who  has  been  so  unfortunate  as  to  commit  the  blun<ier  of  thrusting 
a  bistoury  into  an  aneurismal  sac  will,  generally,  when  he  <omes  calmly  to 
review  all  the  circumslanees  attending  the  case,  discover  that  but  for  8ome 
small  neglect  on  his  part  all  the  evil  might  have  been  aver.ied  and  the  disease 
brought  to  a  happy  termination.  Pi-ofessional  men  of  large  an<l  ripe  ex- 
perience attain,  by  constant  contact  with  disease,  a  habit  of  f«)rmiug  their 
judgments  by  a  kind  of  intuitioiL  They  are  not  conscious  of  any  pnK-eflS  of 
ratiocination  or  of  analysis,  such  as  they  toiled  lhn>ugh  in  the  earlier  years 
of  professional  life.  This  is  an  acquisition  which  can  never  be  imparted  to 
others;  it  dies  with  the  man.  Such  knowledge  begets  a  degree  of  self-confi- 
dence which  may  sometimes  betray  its  possi^ssor  into  error.  It  is  this  feeling 
of  personal  infallibility  which  explains  many  surgical  calatnities, — it  is  the 
cause  of  that  "  holden  vision"  of  which  i'irogolf  s|>eakH. 

The  swellings  with  which  aneurism  may  be  confounded  are  abscess  and 
t-ncephttloid  tlistase^  solid  tumor's,  er^ctilf  ifrowtfts,  and  cynts. 

Ahsri^ss. —  An  abscess  may  iM)H«t*ss  characteristics  which  rtmder  it  not  un- 
like an  aneurism.  The  points  in  which  the  two  diseas<rs  l>ear  a  fictitious  re- 
Bemblance  are  the  following:  both  are  round  or  oval  in  form;  both  ]>resent 
to  the  touch  a  degree  of  hardness  and  of  softness;  both  may  pulsate,  and  both 
may  communicate  a  sound  to  the  ear. 


TOL.  I.—43 
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On  a  clo&or  examination  of  the  two  swellings,  however,  il  will  not  be  dil 
eiilt  to  dirtting:uish  tho  one  from  the  other,  an  will  appear  by  phkcing  the  two 
m  conti'ast,  us  follows : 


ANEURISM. 

Id  aneurism  th«  pniii  may  bo  acute  tind  pftrox- 
jstnnl,  nr  «lull  And  acbing,  aol  throbbing.  The 
lurfftOQ  of  tho  tumur  u  nut  l«Dder,  and  th«re  It 
abicDoe  of  rodneffl. 

Id  aaenri^m  the  tumor  retaini  iti  Oioftl  rDund 
or  oral  figure,  withuut  btcoming  luuuiiiiatv  or 
chuiging  colur,  except  in  rare  ea«ea,  in  which 
the  €M!  boonDie?  inttiiiDCMl  and  Buppuroteii. 

Id  namirism  iheindurmtion  bvgiuH  by  thedepo* 
litioo  of  &briD  at  the  oircumfcroncc  of  the  tumor, 
uid  kdvances  inwards  townnld  Its  oeotro. 

In  anvurUin  ther«  will  be  iio  fltictuulioa,  except 
in  the  few  initanew  In  which  suppuration  of  the 
tamor  takeit  plai*e. 

In  Biieariim  the?  pu]»a(l'>n  will  be  ejtpaaiile  or 
eoDtrifugul,  acting  m  all  directions. 


Id  nneuritm  tha  pulsmtton  ts  general,  strong. 
aad  foela  near  to  the  hand  when  placed  apun  the 
lurfaoe  of  the  swelling. 

In  aneurlvm  the  tamor  cannot  by  munipulalion 
be  dislodged  from  ttt  position,  no  as  to  arreal  its 
pnl<ation. 

In  nneurisni  Ihu  bruit  in  the  tutnor  is  luud, 
blowingi  nuping,  and  whirring. 


In  aneurism  prcHaro  on  tha  proximal  side 
will  cause  the  swelling  to  subeido  and  the  thrill 
to  disappear,  both  quickly  reappeariog  on  the 
rttmoval  of  the  proBrture.  while  preasure  un  the 
diftal  side  will  increase  the  distention  and  aiia 
of  the  lumur. 

An  anenriitni  when  small  may,  bj  compressing 
tU  sides,  be  etnptivd  of  its  liquid  oootents,  but 
tha  tumor  qulokly  refills  on  releasing  it  from 
eompressiun. 


Anaorlim  is  not  attended  with  rigort,  chills, 
id  iwaatings. 


ABSCESS. 

In  abscess  there  is  a  pre7ious  hietorr  of  in. 
nammation,  ninnife.-«ted  by  throbbing  pain,  beat, 
redness,  and  swelling. 

In  abflc«M  the  swelling,  at  it  inrreasv,  tendii  t« 
become puiutod,  and  at  the  summit  has  a  purple 
oolor. 

In  abscess  the  induration  softens  in  the  eancre 
and  extends  towanls  the  droumfereooe. 

In  abscess  there  will  be,  after  a  abort  titxts^ 
fluotuatioD. 

In  abscess  puliation,  when  preavnt,  being  di 
to  an  underlying  vcsfrd,  will  consist  in  a  "impi 
upheaval   or   rifling    and    falling   of    the   eutir* 
swelling, 

In  abscess  the  pulsation  is  feeble,  local,  weak« 
and  remote. 

An  abseess  can  often  bo  raised  up  or  slid  away 
from  the  vassal  on  which  it  rests,  luid  the  pulaa* 
tion  he  stopped. 

In  abicewi  the  sonnd  communicated  from  the 
artery  to  the  swelling  in  cunscquoDcv  uf  lbs 
prctti>ure  may  haro  a  blowing  character,  but  nevte 
thf  thrill  or  purr  of  Bneuriam  ;  grnerally 
sound  transmitted  through  an  nbsceta  to  itie 
is  Ibat  of  a  dull,  concentrated  tctroke. 

In  alMc-esH  the  site  of  the  «welling  la  in  nu  waj 
inflaeuoed  by  preesuro  either  ud  Its  pruximal 
tta  di^tai  side. 


An  abaoess,  especially  a  ontd  lumbar  al 
when  appeartog  in  the  groin  below  Pou| 
ligament,  may,  by  compression,  have  the 
preAHKl  back  tolo  the  pelrla.  but  when  the  un 
are  la  removed  it  refills  Tery  slowly.  In  cold 
softas  there  is  also  a  long  hiiftory  uf  prvrions 
difease. 

In  abseess  the  formatiuo  i>f  pus  ts  usually 
DouDcod  by  a  rictor,  and  when  the  suppurMton 
large,  by  debilitating  perspiration. 


In  Hoine  caRcs,  as  pointed  out  by  Delpoch,  aneurism  and  abscetw  may  co- 
exist, the  latter  bein;^r  formed  in  the  liBsueH  external  to  thy  former.  Such  w*i 
the  condition  in  the  unfortunate  cane  in  which  Pin)u;oft'  lni<l  open  the  s»r  of 
an  aneurism  supposing  it  to  be  a  phlegmonous  iibw^eHK.  The  well-known  e«>*< 
of  Mr.  Lifiton  ih  r^omeliraes  nu'iilioneil  as  another  example  in  point.  The  ob- 
eourity  in  such  a  comhinurion  is  rendei'ed  siilj  more  perplexinjLC,  as  the  tension 
occasioned  by  the  inflammatory  intiltration  of  the  part*  between  the  sac  anii| 
the  skin  will  mask  the  pulsatinn  of  the  tumor.  In  sueh  a  case  a  strict  inquiry] 
Bhould  be  instituted  to  ascertuin  whether,  previous  to  the  condiii(>n  which  b 
tijkens  the  presence  of  simpurnlion.  there  existed  a  tumor:  and.  if  so.  wbethel 
it  was  a  pulsating  one.  The  ear  and  the  stethoscope  should  also  be  employed 
to  learn  if  any  aneurismal  sounds  are  prese'til. 

It  has  happened  that  an  aneurism  Las  opened  into  an  nbscoa.s.  in  which 
case  the  ordinary  characteristics  of  the  former,  such  as  tmUation  and  (hrill^ij 
would  l^ie  added  to  the  latter.     This  occurrence  is  most  likely  to  be  realise* 
in  tho  axilla,  in  the  neck,  or  in  the  popliteal  regions,  localities  in  which  th< 
loose  textures  around  admit  of  an  easy  change  in  the  position  of  growii 
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tumors.  The 'accident  would  have  to  be  predicated  on  the  pre-exiBtoneu  of 
a  Rwelling  whirh  had  Hiitldenly  become  u  ]>iilsaring  tumor  and  yielded  on 
aaaciiltation  the  chanuteriistif  aneurismal  thrill. 

Solid  tumors,  scirrhous,  fibrinous,  or  glandular,  may  be  distinguished  frora 
aneurism  by  their  don^f  strtR-iure,  by  the  absence  ot  pulsation  and  of  thrill, 
and  by  their  unchanging  sizc^  whether  pressure  be  made  on  cither  their 
proximal  or  their  di^tiil  mde ;  all  ol'  which  chariieterH  ai*e  unlike  thoKo  of 
aneurism.  Should  such  a  tumor  bori-ow  pulsation  from  a  vessel  over  which 
it  is  situated,  the  fact  may  be  detected  by  shifting  the  position  of  the  growth, 
or  by  insinuating  the  lingerH  beneath  its  base  and  separating  it  fi*om  the 
arterj-.  when  the  puliation  will  disap]>ear. 

Encvphiiloid  (jroicihs,  possessing,  us  they  otlen  do,  a  distinctive  pulsation  in 
consequence  of  their  ncn  supply  of  vessels,  are  liable  to  be  mii^taken  for  aneu- 
risms. No  less  distinguished  surgeons  than  Mr.  Guthrie.  Mr.  Moore,*  and 
Mr.  Stanley  have  tied  the  primitive  iliac  artery*  for  tumors  which  were  sup- 

fosed  to  be  aneurisms,  but  which  on  examination  proved  to  bo  encephiiloid. 
was  once  called  to  lig:ite  the  carotid  artery  for  a  pulsating  tumor  in  the 
neck,  believed  tf)  be  an  aneurism.  In  this  case  the  signs  of  the  latter  diseiiso 
were  so  pronounced  that  not  until  a  pnHt-nito-tcm  oxamitialion  was  nnido, 
some  months  at>er,  did  one  of  the  medical  uttendanis  believe  that  1  was 
right  in  declining  to  lie  the  artery. 

A  careful  consideration  of  the  following  particulars  will  generally  conduct 
the  surgeon  to  a  proper  diagnosis: 


ANEURISM. 

AoeDricm  ii  founil  genor&lly  Id  relAtion  wUb  a 
prinfli)ml  ftrterj. 

Tbf]  »oaurigiDul  tuiuur  uKualty  regulnr  and 
anootb  Id  Its  outline. 

Aneanmn  qatt«  dUtinetly  cironmieribed. 

Ancuritm  f^encrallj  grovtf  rIowI.v,  and  in  paio- 
le*9  iinle^*  »  nerrp  he  rnrroache*!  iipun. 

Aneuritrn  nt  firvt  ti  %  ioft,  elii)«tio  •welling,  be- 
eoming  firmer  nnil  harder  as  it  iaertoses  in  9^. 

Anturitia  is  a  pnlsnting  tumor  from  Its  oom- 
DMOceuirDt. 

Tbe  ■ound5  in  anrurisni  are  strong,  blowing, 
ruplng.  nnd  abruntty  terminnted. 

Aneorisms  dlmlnifih  in  aIiv  and  sounds  by 
pr«Miirc  of  the  mnin  artcrv  on  the  oardtoo  »ido 
of  the  sac. 

ABaarism  dJmtnisbes  tbo  foreaof  the  arterial 
pnlse  below  ihn  lumor. 

Tbe  oolor  of  the  ikin  nntuml  oTer  an  nnea- 
ritm. 

Ql&nds  in  the  vicinity  of  an  ancuritm  remain 
onafTccted. 

No  cachexia  or  emauiiilion  in  anearism. 

The  polsation  and  brnit  generally  incresne  in 
intensity  in  proportion  to  the  |i;r<iwth  of  the  an- 
eurism. 

Pulsation  and  bmit  felt  and  heard  at  all  point* 
over  on  aneurisui. 


ENCEPHALOID  GROWTH. 

Enccphnluid  growtha  not  ncceiaarily  near  an 
iinportiint  arterial  trunlt. 

Kncvptittluiil  tuinur  often  irregtilar.  hartng  a 
number  of  pruroineneed  upon  its  surfat'cr. 

Kneephaloid  disease  usually  without  any 
sharply-defined  limitntinDV. 

Kuce|ihnloid  disease  grows  rai)idl,v,  and  is 
oftun  wry  luiinful. 

Encepbaioid  growths  are  hard  at  first,  l>«aDm- 
Ing  ^ftongy  and  s'lft  as  they  progreti. 

Pulsation  is  Hcunirfd  after  tbo  disease  bos  at* 
tained  cuusiderabie  bulk,  and  is  never  very  dis- 
tinct. 

The  soandi  in  enoephaloid  didfase  an>  soft, 
subdued  murmnrs,  and  nnt  sharjdy  torminnted. 

Encophaloid  growths  arc  little  iJTected  in  their 
diniensinns  or  in  IheJr  sounds  by  pressure  nn  the 
pruximal  aidp  uf  ihv  tumor. 

Puliation  of  the  artery  below  enecphaloid 
growths  little  if  any  affected. 

As  the  disease  advances,  the  skin  over  iin  en- 
cepbaloid  tumor  bec<imcs  purple  or  lilnc  in  color. 

Glands  ultimately  beoumo  enlarged  in  the 
neii(btK>rh(.ii»d  of  cnoi*|>linl<tid  di-en."**. 

Both  oachexin  and  euiociatiun  in  ence|ihali>id 
disease. 

Pulmtion  and  bruit  not  affected  by  the  magni- 
tude of  the  tumor. 

Pulsation  nnd  brait  often  felt  on  J  heard  over 
onlj  portions  of  eDoephaloid  growths. 


Ertrtilr  groxcths  bear  a  strong  resoiublance,  in  some  in8tance».  to  ancurisra. 
In  the  former,  however,  tho  swelling,  when  pressed  between  the  fingor-s,  has 
a  spongy  feel,  uidike  the  sensation  imfiartcd  by  the  elasticity  of  the  lalter, 
ancl  the  blood,  when  forced  out  of  the  celU  of  tho  gi-owth.  returnH  in  an  irrcic- 
ular  manner,  dilating  the  mass  unequally, — very  dilTeivnt  IVorn  the  i*egular 
distention  of  an  aneurismal  pouch.  Nor  are  tht?  puliation  or  the  sounds  in 
erectile  tumors  counterparts  of  those  in  aneurism.  In  the  tirst,  the  pulsation 
is  quite  feeble,  and  ueeme  to  conHist  of  a  number  of  disjoined  throbs,  instead 

•  Lancet,  1862,  voL  i.  p.  194. 
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of  a  uniform  eccentric  force  reaching  equally  all  parta  of  the  sac.  The  bniit 
alfto  of  an  erectile  >^rowth.  being  n  soft,  muffleJ  sound,  is  in  striking  contmsd 
with  the  whirr  or  ti»p  thrill  oC  an  iin*Mirit*m.  To  those  differential  signs  may 
be  added  thu  blue  or  red  color  of  the  nkin.  often  present  in  erectile  gi\>wth», 
and  the  ai>isenee  of  any  eiilargeriionL  (d'  liie  tumor  when  presHuro  ib  upjdieil 
on  itA  distal  nide. 

Cysts  have  been  mistaken  foraneuriHins,  and  anonrisms  for  eyi>ts.  A  case  of 
each  errr>r  has  been  recorded  by  Stej)lien  Smith.*  in  a  valuable  paper  entilkHi 
"  Difficulties  attending  Ihe  Diagnosis  of  Aneurism."  The  altsence  of  expaii- 
Bive  pulsation  and  uf  a  true  bruit,  together  with  only  an  unimportant  subsi- 
dence of  the  tumor  wlieu  the  nrteiy  is  rompressod  on  its  canliae  side,  pecu- 
liarities which  belong  to  puUating  cystic  growths,  would  serve  in  most  cases 
to  OBtablish  their  distinetion  trum  uneurisin. 

Aneurism  has  in  a  tew  instances  been  confounded  with  rheumatism.  Such 
an  error  is  probable  in  cases  ot*  aneurism  of  the  abdominal  or  the  thoracic 
ftorlft.  Jn  their  early  history,  the  dull,  heavy  ache  in  the  loitis  or  betwet'U 
the  shoiddei's,  wliich  res^ults  from  the  eontiicl  of  the  tnmor  with  the  spinal 
column,  Himulates  that  id*  rheumatism.  Careful  auscultation,  however,  would 
undeceive  the  pi*actitioner  and  enable  him  to  refer  the  suffering  to  ita  proper 
w.iurce. 

Holmes  has  epokcn  of  the  difflcuhy  wldeh  atti-nds  the  diagnosis  of  antMi- 
rism  in  which  tne  usual  signs  nf  jiulsation  and  bruit  are  absent.t  and  men- 
tions a  case  involving  the  abdomiiiid  aorta.  The  same  author  makes  u  very 
important  suggestion,  viz.,  that  the  administration  of  an  aniesthetic  might,  by 
taking  off  the  tension  of  the  abdominal  walls,  reveal  the  signs  of  an  aneu- 
rism which  under  other  circumstances  coidd  not  be  detected.  Failure  to 
ascertain  the  existence  of  such  an  aneurism,  however,  is  practically  of  little 
moment,  us  no  operation  could  be  contemplated  for  its  cure,  even  if  projHsrly 
rei'Ognixed.  A  nuich  more  serious  error  would  by  to  confoimd  an  aneurism 
which  had  undergone  a  spontaneous  eure  with  a  morbid  growth,  and  irmove 
(as  was  done  in  one  case  mentioned  Ity  Mr.  Flriclison)  a  thigh  for  its  cure. 

Termination. — When  an  aneurism  is  allowed  to  pi-ogress  without  any  sur- 
gical interfcivnco,  it  will  terminate  either  in  u  s|)onlaneonH  cure  or  in  death. 

Snotttaneous  cure. — ^This  result  is  quite  uncommon,  tbough  it  is  nossible.  even 
in  the  largest  vessels.  In  one  case  of  aneurism  of  the  abdominal  aorta  which 
was  under  my  care,  the  sac  became  solid,  and  was  gradually  disajipearing  al 
the  lime  the  patient  lef>  the  cil3^  Protessor  Gross  J  mentions  a  case  of  spoa- 
taneous  eure  in  an  aneurism  of  the  subclavian  artery,  and  Mr.  Kricheeti  ouo 
in  which  the  popliteal  had  undergotie  a  similar  cbange. 

This  mode  of  cure  may  bo  brought  about  in  various  ways :  1.  By  the  dcpo* , 
Bition  of  HhrinouH  stititiiications  until  the  cavity  of  the  siic  is  occluded,  and 
the  blood,  no  longer  able  to  enter,  is  compelled  to  seek  other  channels.  2.  In- 
ilammatioM  may  attack  the  structuivs  overlying  the  aneurism,  and,  extending 
to  the  sa<'.  cause  a  thrombosis,  similar  to  that  in  an  inflamed  artery,  whicb 
nmy  effectually  close  its  cavity,  H.  The  aneurism  maj-  gr«»w  in  a  direetiim 
■winch  will  subject  the  arteiy  upon  which  it  is  placed  to  a  changi*  in  its  conrse, 
or  to  such  compression  of  its  walls  as  w*ill  interrupt  the  foree  of  the  hltM>*l- 
current  in  the  sac.  and  induce  the  fortnation  of  eoagula  within  its  waIIa. 
4.  A  t'mgtnent  of  6brin,  or  of  bloml-clol.  becoming  detached,  may  be  swept 
intt>  the  vi'HHel  below,  and  by  preventing  tbe  escape  of  bloo<i  t'mm  iho  sac 
pi'oduceu  bloisl-stasis  in  its  cavity  fuvonible  to  coagulation.  5.  inflammulion, 
followud  by  mortitication.  may  attack  the  sac.  in  which  case  a  eoaguluni  fonn« 
not  only  in  thr  aneurit^m.  but  aUo  in  tbt-  vessel  which  supplies  it  with  bh#o<l. 
Altertht*  parts  around  become  malted  together  l>y  inflammatory  adh»'sion,  tho 
slongh.  along  with  tlu*  grumous  contents  of  the  sac.  becomes  detached,  and 
tbe  ehusm  is  repaiivd  by  granulation-tissue,  if  the  eonstiluliunal  rusonives  of 


*  Anvrioui  Journul  of  th»  Mtdloftl  Soi»ao«t,  Out.  lS7'-i, 
tfiL  Oeorge'i  Uuijiiul  Ro|Kirtf,  1873-74|  voL  ril.  p. 
X  fiurforjr,  vol.  i.  p.  7 IV. 
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thu  patient  are  sufficient  to  endure  the  irrilation.  6.  Rupture  of  the  eac  fol- 
lowetl  hy  the  oscaw  of  bUKxl  into  llio  adjoining  tissue,  ci»mpreR.sin;L(  the  artery 
eo  as  to  cau*neitK()i)litonitii>n.  is  another  rare  mode  of  spoil tuneous  cure.  Sucn 
a  case  is  mentioned  i>y  Sir  Astley  Cooper  us  havin;:^ occurred  in  (iuv'h  H<»Bpitai.* 
7.  Any  constitutional  cause  wliieh  will  diiuini!*h  ttie  power  of  the  hearl'«  ae- 
tioi»,  and  llierehy  weaker*  tlie  force  and  the  I'apidity  of  the  circulation,  will 
tend  to  induce  coagulation  andthe  <ihlit4'i*a!ion  of  an  ancurtsinal  tumor.  Tho 
other  termination  is  death,  and  may  be  caused  eiiher  hy  sloutrhinif  or  hy  ru]>- 
turo  of  the  sjic.  followed  by  hemorrhaj^e ;  or  by  the  ettectH  of  presj^ure  upon 
surrouiidiiip  parts.  The  symptoms  which  indicate  .^louiJhinJ[r  ai-e.  a  circnm- 
seribed  redness  of  the  skin,  tenderness  to  the  touch,  and  iinully  the  fi»nnation 
of  a  dark  spot,  which  i;nidually  extends  and  deepens,  until  the  ponetmtiou 
of  tho  sac  is  accomjtlished. 

When  the  aneurism  oijeun  internally,  without  any  break  in  the  continuity 
of  the  nkin,  death  may  tollow  immediately  ;  or.  if  the  ontice  bo  small  and  the 
resi**tance  *if  the  tissues  around  con:»iderable.  a  clut  may  block  vip  the  vent 
and  liic  flow  iff  blood  b(r  stayed  for  some  time,  the  patient  ultimately,  how- 
ever, dying  by  a  displacement  of  the  coagulum  ai»d  a  i-enewal  of  the  bleeding, 

Tkeat.ment — The  ireainieut  of  aneurism  la  embmcod  under  two  heads, 
eoastttutional  an<l  l<K*al. 

CoNSTiTCTioNAi.. — Too  nuicli  Imporianee  cannot  he  attached  to  the  constitn- 
tional  manajfement.  of  aneurism,  even  in  cases  where  operative  measureB  are 
oontontplated.  The  great  indication  in  the  treatment  of  the  diseuMe  is  to  He- 
cure  the  ublitemtion  of  the  ftac.  In  all  sacculated  aneurisms  the  deposition 
of  tihrin  begins  almost  ^imultanoously  with  the  pouch-like  protrusion  of  the 
arterial  tunics,  an<l  along  with  this  depoftition  occui*s  tlie  formation  of  sofY, 
red  bk»od-clot».  These  prix-esses  are  attempts  at  a  spontaneous  cure,  and 
tlie  Hur^eou.  following  the  leadini^n  of  natui*e.  einleavots  to  produce  a  similar 
result.  The  object  beiiijEC  tti  favor  the  fornuiiion  of  HItrincuis  clots,  what- 
ever contributes  to  that  end  should  be  paramount.  FIi-hI.  it  is  important 
to  slow  the  ciivulation  and  to  lessen  its  forc(!.  The  meth(Hl  adopted  \\\  Val- 
salva for  this  pnrposc  consistc<i  in  absolute  rest,  frcfpient  venesections,  purtfft- 
tions.  and  ^rndual  starvation,  until  Hiu  yialient  was  reduced  to  a  condition 
of  extreme  debility,  at^er  which  a  nutritious  diet  was  allowed,  with  a  view  to 
increase  the  plasticity  of  the  blood.  The  plan  its  entirely  loo  hei*oie  for  our 
modern  noiious  of  treatment,  and  indeed  lias  been  very  wisely  abandoned. 
A  more  nitional  pntcednre  is  that  of  Tufnell  as  employed  in  intei-nnl  aneu- 
rism. The  patient  is  cnntined  to  the  recumbent  |H>si(ion,  not  beint;  allowed 
even  to  change  his  position  in  bed  oftener  than  is  necessary  for  personal 
comfort.  A  very  spare  though  nutritious  diet,  chietly  of  meat,  and  not  exceed- 
ing eight  ounces  a  day.  is  directed,  and  with  no  more  water  than  is  absolutely 
necessary.  To  prevent  restlessness  and  procure  sleep  at  night,  chloral  or 
morphia  is  given  at  hedtime.  Jn  Valsalva's  plan  the  object  was  to  lessen  the 
ouantity  of  bhtod  and  to  weaken  the  stivngth  of  the  patient,  and  consequently 
(iiminish  the  power  <d'  the  heart's  action,  thus  favoring  the  formation  of  a  clot 
in  the  aneinMsm.  Hut  while  it  is  true  timt  the  force  of  the  heart  was  by  these 
measures  lessened,  it**  frequency  of  action  must  undoubtedly  liave  been  in- 
creased. In  Tulnell's  plan,  however,  the  object  is  not  so  much  to  lesHon  the 
power  of  the  heart  as  it  is  to  reduce  its  fivquency  of  action,  by  the  enforced 
rest  and  by  the  ab.senee  of  stinmlating  fniKi.  The  benefit  to  Iw  derived  from 
absolute  rt^st  of  b*^)dy  and  mind  is  of  immense  importance,  Tho  pain  subsides, 
the  aneurism  beats  less  forcibly,  it  diminishes  in  size,  and  becomes  more  solid, 
circumstaneeM  which  conduce  to  the  comtVtrl  of  the  patient  and  to  the  pro- 
longation of  life.  In  conjunction  with  the  tivatment  hy  rest,  the  iodide  of 
potash,  a  remedy*  in  great  favor  with  Balfour,  is  sometimes  ndministei'od, 
and  with  apparent  benetit.  The  appliealitm  of  ice.  first  recommended  by 
Guerin,  of  Bordeaux,  has  been  extolled  by  some.      I  have  no  experience 
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as  probable,  from  the  low  vitality  of  tissues  stretched  as  these  are  over  a 
large  aneurism.  Though  internal  aueurism  ma}*  be  considered  an  ineurahle 
dineaHe,  iu  s<mio  rare  insianees  recovery  has  takeii  place.' 

For  sevei-ai  yeai*8  I  have  been  in  the  habit,  before  applying  severe  com- 
profision  tor  the  cui*e  of  external  aneurism,  of  subjecting  my  patient,  for 
four  or  five  days,  to  a  prei)aratoiy  eourse  of  treatnient.  This  preliminary 
meiwure  consists  in  confinement  in  the  recumbent  position,  elevation  and 
flexion  of  tlie  limb  when  the  aneurietu  is  in  the  lower  extremity,  a  restricted 
though  niiiritii>us  diet,  and  the  internal  exhibition  of  tincture  of  aconite  or 
of  veruinina  viride,  in  onler  to  reduce  the  foix*e  and  frequency  of  the  heart'* 
actiiHi.  It  is  to  this  preparatory  measure  that  I  attribute,  in  some  degree  at 
least,  the  satisfactory  ri'sults  which  I  have  realized  from  compression. 

Local  Measurks. — Incision  and  Ligation. — ^This  operation,  among  the 
earliest  procedures  for  the  cure  of  aneurism,  and  known  generally  as  the 
plan  of  Antyllus.  consisted,  when  possible,  in  tirst  controlling  the  circulation 
ihiMUgb  tlie  Lun*or  l»y  compressing  the  vessel  above,  after  wldcli  an  incision 
was  made  direeily  into  the  aneurism  over  its  entirt?  length.  The  eoagula 
being  next  turned  out,  the  oritice  of  the  artery  leading  into  the  wic  was 
searched  for  b^'  thu  tinger  or  by  a  catheter,  and.  when  discovered,  the  vessel 
wa.s  lied  both  above  and  below  the  tumor.  The  cavity  of  the  sac  was  now 
packed  liglitly  with  lint,  with  a  view  to  establish  suppuration  and  granula- 
tion, by  which  the  disease  was  expected  to  be  obliterated.  Keyslero,  a 
8urgiH)n  in  Italy,  wo  are  infonned  by  Polletan,t  practised  this  operattoo 
successfully,  using  only  a  single  ligature  on  the  cardiac  side  of  the  wic.  The 
openUion,  in  conso(pience  of  its  fatality,  has  been  very  properly  abandoned. 
Patients  frequently  died  before  leaving  the  lalile.  fnjm  bomorrhuge,  or  after- 
wards were  woiti  out  by  hectic,  in  coiwequcnce  of  the  protuse  and  prolongt^d 
ftup]Mi!'aiion  which  followed  the  operation.  The  late  Mr.  Syme,  by  adopting 
this  method  in  thO  irealment  of  aneurism  of  the  can>lid,  external  iliac,  and 
axillary  arteries,  has  again  given  to  the  subject  considorablf  surgical  im- 
portance. Gay  has  also  applied  this  plan  to  the  femoral,  and  Henry  Smith 
to  the  popliteal.  In  cases  of  spontaneous  aneurism,  arising  from  a  diseased 
Stale  of  tne  vessels,  the  folly  of  placing  a  ligature  on  the  artery  contiguoua 
Ui  the  sac  has  been  well  demonstrated.  When  the  blunder  is  committed  of 
cutting  into  an  aneurism  supposing  it  to  be  an  abscess,  this  operation  then 
assumes  a  truly  practical  importance,  as,  iu  my  Judgment,  it  is  the  ptvpvr 
one  to  be  adopteu  in  such  evt-nl. 

LniATioN. —  Until  the  time  that  the  proper  use  of  the  ligature  was  rociig- 
nixeil  for  the  cure  of  aneurism,  surgeons  seem  to  have  possessed  no  inielligenti 
Comprehension  of  nature's  method  of  cure.  It  was  deemed  necessary,  wtial- 
ever  plan  was  adopted,  that  the  tumor  .should  be  removed  in  its  totality;  and 
hence  arose  the  pruciice  of  opening  the  sac,  turning  out  its  contents,  and 
fitanching  the  hemorrhage  by  the  cautery,  by  the  ligatui-o  above  and  below 
the  disease,  or  by  the  slill  more  radical  measure  of  amputating  the  limb.  To 
British  surgery  is  the  %vorld  indebted  for  rescuing  this  subject  fr^im  the  domain 
of  conjectuix^  and  placing  it  on  a  i)hiloHophical  basis.  Until  the  pru|s»sition 
madt'  by  John  Hunter,  in  1785.  or  tying  the  vessel  on  the  cai*diac  side  at  a 
point  remote  from  the  disease,  the  mortality  tVom  aneuri.im  was  very  grvttf. 
The  French,  as  is  well  known  to  medical  readers,  claim  for  one  of  their 
counlr^^nen,  Anel.  the  honor  of  having  made  the  tirsl  practical  applicatiiTn 
of  this  principle  :  but  there  is  very  little  resemblance  between  the  two  opcm- 
tions,  exce])t  iu  the  fact  of  their  being  both  on  the  proximal  side  of  the  rmc. 
That  of  Anel  was  done  seventy  years  hefoi-e  that  of  Himtor, — in  1710.  The 
rabject  of  the  operation  was  an  Italian  priest,  who,  in  consequence  of  u  wound 
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of  the  brachial  artery  made  during  venesection,  snflered  from  an  aneurism 
at  the  head  of  the  nnn,  which,  two  weeks  atYer  the  injury,  commenced  to 
bleed  tVom  the  ori^iiiul  wound.  Anel  exposed  the  artery  cloiie  to  the  bhc  and 
Burrtiuiidril  It  with  n  liiL^ltun^  All  pulsatum  imuiedialrly  ceaswil  in  the  Hwell- 
ing.  and  the  j>iitient  quickly  i-ecovercd.  The  operation  pertunued  by  Hunter 
wu«  lor  popliteal  aitotirisia  in  a  coachman  admilled  iiito  St.  George's  Hos- 
pital, The  foniiinil  arlery  was  exposed  and  jjcntly  compressed  by  tour  liga- 
tures,— the  object  of  thi«  mulli|tlieahon  of  threads  l^-ing  to  affect  a  consider- 
able  extent  <d' the  vessel  by  moderarc  pressure,  rather  than  to  concentrate 
the  force  of  a  single  Mature  on  a  fttnall  portion  of  its  walls.  Pulsation  dis- 
appeared in  the  aneurism,  and  it  ^mduully  disappeareii  by  absorj^tion.  the 
patient  pertectly  recovering.  H'  we  now  contrant  iho  two  operations  it  will 
be  &een  now  widely  they  differ.  In  the  case  of  Anel  the  aneunsm  was  ti-^u- 
matic  ill  its  character,  and  the  jireHumptimi  is  that  he  had  to  deal  with  n  sound 
vessel.  In  tlie  case  of  Hunter  the  aneurism  was  sjiontaiicouw.  and  was  doubt- 
less dependent  uimn  a  diseased  state  of  the  arttiiul  tunics.  A^aiu.  in  the 
case  of  Ane)  the  ii;L?uture  was  applied  clone  to  the  sac  on  its  cardiac  side;  in 
the  case  of  Hunter  tlu*  artery  was  tie<l  also  on  ihe  cardiac  nide.  but  distant 
from  the  aneurism. — niunely,  at  the  femoml,  where  it  was  supposed  the 
vessel  would  be  found  sound.  The  operation  of  Desault  (nlso  claimed  as 
taking  precedence  of  that  of  Muiiter),  except  in  the  fact  of  its  l)eiiiir  done  <m 
a  different  vessel, — thi-  popliteal, — and  for  spontaneous  instead  of  traumatic 
aneurism,  is  in  all  respects  like  that  of  Anel.  There  ai*e  other  ])ointa  con- 
nected with  these  two  historic  operations  of  Hunter  and  Anel  which  tend 
t<i  show  that  with  the  former  the  oi)eration  was  predetermined  l»y  a  coui*8e 
of  reasoning,  while  that  of  Anel  was  the  result  o{'  an  emergency  and  under- 
taken without  any  fixed  convictions  of  what  was  to  follow.  In  Hunter'B 
piix'cdure  are  implied  the  probability'  of  tinding  a  healthy  condition  of  the 
arterial  walls;  the  jiossibility  of  curing  an  aneiu'ifm  without  entirely  de- 
priving it  of  blood :  the  utilisation  of  the  coagula  as  a  means  of  occluding 
the  sac;  and  the  sufficiency  of  the  collateral  vessels  to  Tnaintain  the  circula- 
tion and  the  vitality  of  the  parts  below.  There  is  no  evidence  that  the  mind 
of  Anel  had  grasped  any  ont*  v.\i  these  important  principles. 

The  Hiintcrian  opL-ration,  wlunjcver  the  ligature  is  emjdoyed  for  the  cui*e 
of  sponluneous  an*'urism,  sluMdd  bi*  adopte<i ;  that  is.  in  an  aneurism  of  the 
popliteal  the  ligature  should  bt*  applied  to  the  fetuoral  artery,  and  in  ati  aneu- 
rism of  the  femoral  the  external  iliac  should  be  tied.  Various  kinds  of  thread 
are  in  use  among  surgeoris.  Silk.  hem]),  silver  wire,  lead  wire,  and  catgut 
have  each  their  advocates.  I  prefer  in  all  cases  to  employ  the  animal  thread, 
cutting  off  both  endw  and  cU>?«ing  up  the  wound.  This  ligature  has  never  yet 
failed  in  my  hand^.  even  wlien  a])plicd  to  vessels  the  size  of  the  external  iliac. 
Acting  upon  a  suggestion  ivccivud  from  Mr.  Lister.  I  requested  Dr.  Wharton, 
one  ol*  the  resident  physicians  in  the  University  Hospital,  to  treat  u  number 
of  specimens  of  catgut  which  had  been  Bubje<?ted  for  some  lime  t<i  the  action 
of  carbolic  aci*!  and  sweet  oil.  with  chromic  acid  and  glycerin.  After  several 
experiments.  r>r.  Wharton  found  (hat  three  grain?*  of  the  acid  to  the  ounce 
of  glycerin  produced  a  soft,  supple  state  of  the  thread,  depriving  it  of  all 
tondeney  to  the  spontaneous  untying  of  the  kn()ts  which  weiv  placed  upon  it. 
('atgut  |>repared  in  this  way  does  not  ivMpiire  to  be  subjected,  as  a  pivliniinary 
measure,  for  more  than  two  weeks  to  the  antiHe])lic  mixture  of  carbolic  acid 
and  olive  oil.  At  present  the  <'hromicized  catgut  thread  of  Lister  answers 
every  purpose  ntler  having  been  previously  soaked  in  curbolated  water  (1  to 
20)  for  lwc*nly-tive  minutes. 

When  the  ligature  is  applied,  after  the  Hunterian  plan,  at  a  point  distant 
fr«tm  the  disease,  the  pulsation  and  the  bruit  immediately  cease  in  the  aneu- 
rism, as  ulhiii*ect  communication  between  the  blood  in  the  vessel  and  that  in 
the  lunuir  is  intei-cepted.  There  is  likewise  a  sensible  diminution  in  the  sixo 
of  the  swelling.  Not  only  does  the  ligature  interruj)t  the  circulation  through 
the  vessel  which  it  surrounds,  but  it  also  arrests  at  the  same  jmint  the  force 
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transmitted  from  the  heart,  in  eonseciiience  of  which  there  follows  ooDgeetion 
of  the  capilhirioH  iind  vonouM  trunks  helow.  This  condition  is  succ^oded  by  a 
sensible  rise  in  the  temperature  of  the  limb.  In  several  instances,  immedi- 
ately after  lijL^atinjLj:  the  teuionil  or  the  iliae  tor  uneurisni,  I  found  ihia  eleva- 
tion of  lemporaturo  of  the  limb  on  the  atteeied  side  to  bo  greater  than  on 
the  sound  aide.  Tiie  blood  arrested  in  its  oinirj*e  through  the  main  chanucd 
immediately  neeks  the  eollaleral  branehen,  whieh  under;;o 
rapid  dilatatioiL  and  in  a  short  time  Iwcome  sutticionlly 
capaeious  to  answer  all  the  ilemaud!*  of  the  parts  below. 
(Fig.  517.)  With  the  diminished  supply  of  bfoiKl  there  in 
also  a  noticeable  loss  both  of  nerve-power  and  of  f^ensibility 
in  the  limb.  The  patient  is  unable  to  move  the  part  &a 
bcfoiv,  and  it  may  be  a  long  time  after  recovery  htefore  this 
mUHciilar  disability  put^sets  away.  The  same  earo  aH  in  ]>a- 
ralyttis  i^  necessary  to  pi-eveni  the  heel  and  other  part**  of 
the  extremity  from  becoming  soi-e.  In  addition  to  the  ira- 
pairment  of  ittj  nervous  functions,  the  limb  beeomef*  some- 
what wasted.  All  of  these  phenomena  are  defects  of  im- 
trition.  and  pi-oceed  fiijm  one  and  the  same  cause.  vi»..  a 
defective  supply  and  an  unequal  distribntitm  of  blouti. 
Though  the  main  channel  to  ine  anenri*m  is  interrupted 
l»y  the  ligature,  the  circulation  in  the  tumor  is  not  entiivly 
arrested.  The  blood  reaches  it  thr*Migh  the  collaterai 
vessels,  and  sometimes  in  sutticient  quantities  to  be  recog- 
nized by  the  presence  of  a  feeble  pulsation.  This  is  es|»e- 
v^  cially  true  if  the  treatment  by  pressure  has  preceded  that 

W  I  "^  ^*y  lig'tture.  in  which  case  the  anaslomohing  vessels  have 

lIu  j  already  been  considerably  dilated.     This  circulation,  how* 

ri  ever,  in  the  tumor  in  no  way  interferes  with  tlie  progrvsa 

of  thecuiv:  on  tho  contrary,  it  renders  it  more  certain  and 
safe,  by  favoring  the  deposition  of  fibrinous  latnellu*.  Wwro 
an  absolute  stasis  of  the  blood  in  llie  aneurism  to  follow 
ligation,  the  8ud<len  tbrmafion  of  a  large  mnsM  of  coagnluin 
ndght  become  an  irritant,  and  cause  inflammation,  .suppu- 
ration, and  sloughing  of  the  sac. 

Causes  which  UK.NrtRK  the  Ligature  iNKFFKfTiAi. — 
The  causes  which  defeat  the  cure  of  an  aneurism  al\er  liga- 
tiim  by  the  method  of  Hunter  are  the  followiug: 

1.  S^condnri/  htmorrhatjf. — This  may  ritsult  either  frt>m  A 
diseased  slate  of  the  vessid.  rendering  the  detachment  of 
the  ligature  preiuatiire  and  the  process  of  healing  defec- 
tive;  from  the  o|»ening  of  the  sac;  or  in  <'onsequeuce  of 
R  peculiar  stale  ol'  ihe  blnod  iniinir*al  to  c*>agulaliori. 

12.  T*)0  frcf  It  suppli/  of  blood  by  amutomosii. — When  th» 
oolluteral  veBsels  are  large  and  the  circulation  in  Llie  tumor  is  not  sufficiently 
dimiiushed  lo  allow  \.>i  the  moid  deposit  of  fibrin,  the  eon.solidation  of  the 
aneurism  nmy  be  pn-vented.  It  is  probable  that  in  some  ca^es.  in  which  fhe 
pulsation  has  returned  strongly  in  an  aneurism  atV*r  ligature,  there  is  en 
unusiml  aiTangemenl  uf  the  ve?*sels.  or  the  dot  within  the  sac  i>  disphicxtl, 
rendering  its  cavity  again  jiervious  lo  the  passai^e  of  blot>d.  The  latter  oo- 
cnrre'l  in  a  case  of  popliteal  aneurism  which  I  once  had  undt-r  caiv.  In  cvi- 
deuce  of  this,  the  l\M)t  beeanie  guntrreinMis  from  the  plugging  of  its  vcasoLi 
by  the  dela<;hed  ihrondii.  The  ca.se  mentioned  by  Kriehsen.  of  Iwt)  lenifiml 
arteries  snpplyinif  a  popliteal  aneurism,  which  was  openitetl  «>n  by  Sir  l-Mmrbie 
Bell,  one  vessel  only  having  been  tied,  will  serve  to  show,  though  the  tumor 
was  cured,  that  nuch  an  aiiomaloUH  distribution  may  have  been  present  in  !U>mv 
instances  of  returning  pulsation  which  have  been  reeonbHl  by  writers.  There 
are.  however,  examples  in  winch  pidsaliim  and  bruit  in  aneurism  eure<|  by 
the  ligature  have  returned  and  di^ap|>eared  several  times,  or  have  rviip|M.^rv<l 
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ailoF  tho  diHeanc  had  been  cured  several  yearA,  and  which  evidenily  di^pondod 
on  the  strength  of  the  circulation  in  the  unastomosing  voB8eis  BUpiilying  ihb 
sac.  In  the  i-aac  of  ft-'iuoi-al  iineuribni  o|»ei*aled  on  hy  Sir  Bunjariiiti  lirtHlie 
and  rocortlt'd  by  Mr.  Prest'Ott  Htnvctt,*  |>ulsali(»n  and  thrill  retui'iied  tiveand 
H  hall'  mouths  after  ligation  of  the  iliac.  Under  rest  and  pressure  iIicho 
nyniplouis  dit^appeared.  Twu  yoarw  laliT  there  waw  a  reeurreiiee  of  (he  pul- 
luiriou,  but  no  increase  in  n^ize.  Two  nmriths  after  this  the  tumor  began  to 
increase  in  size,  hut  without  either  puJfsntion  or  bruit,  and  tiiially.  after  at- 
taining the  hulk  of  an  ostrich-egg,  began  to  diminiAh.  and  underwent  a 
spontaneous  cure,  as  win*  satisfactonly  ascertained  by  an  examinatioh  alter 
deuth,  the  patient  having  died  of  phthiHiH.  An  aneurism  niuy,  in  cfinHo- 
queuee  of  the  rich  supply  of  anastomosing  vessels,  become  active,  though 
that  activity  may  manifest  itself  only  in  the  growth  of  the  lumor.  all  sounds 
and  movement  being  absent.  Sir  Astley  roojwr  mentions  a  case  of  ]K){>liioal 
aneurism  in  which  he  tied  the  femoi*aI,  and,  as  he  NUpjHwed.  wilh  a  successful 
result.  Some  time  after,  the  swelling,  without  puUalion.  began  to  increase 
in  size,  attended  with  such  suffon'ng  as  induced  him  Ut  arnjuitate  (he  limb. 
H.  L.  Bi-own,  of  West  Bn>mwich,  Englan<l.t  tied  the  primitive  carotid  for 
an  aneurism  of  the  external  carolid.  Kivo  veal's  after,  the  tumor  airain  C4)m- 
menced  growing,  hut  without  pulsation.  Oliver  Pcmberton,  Surtrcon  to  the 
General  llospilal,  Uirmingham.t  tied  the  I'xternal  iliac  tor  femoral  aneurism. 
Two  yeai*s  and  a  ludf  afterwards,  the  old  tunjor  began  to  enlai'ge,  ibongh 
without  puliation  or  sound.  In  such  eases  as  these  the  iiicivase  in  si;^e  isdne 
Ui  additional  depositions  of  fibrin  in  the  course  of  the  newly-formed  channels 
thnnigh  the  old  sti'atilicalions  of  clot.  When  the  aneurisumi  sac  is  ]»eduitcu- 
lated,  ov  stands  oil'  from  the  arteiy,  the  circulation  through  the  latter  may 
be  entirely  i-esiored  by  means  of  the  collateral  vessels,  without  in  any  way 
repnwlucing  the  aneurism. 

The  Ircaiment  required  for  cases  in  which  the  aneurism  has  again  bec(»me 
active,  with  or  without  pulsathni,  is  rest  in  the  recumbent  ]iosition.  with  the 
application  of  finu  pressure  to  the  entire  limb,  including  the  tumor,  by  means 
of  a  roller  bandage.  This  failing,  the  |»ressure  may  be  conjoined  wilh  llexion 
of  tbe  leg  upon  the  tliigb,  and  of  the  thigh  U|)ou  the  abdomen  ;  and,  finally, 
shoulil  all  fad.  an  Esnmrch  elantic  bandage  nuiy  he  adjusted  to  the  limb  with 
a  moderate  degree  of  tirraness  attd  kept  in  place  for  half  an  hour  daily  for 
several  days.  ol>sei*\'ing  to  remove  it  each  time  gmdually,  and  alterwanls  to 
keep  the  part  elevated. 

Opemno  of  the  Sac. — Opening  of  the  sac  alYer  ligation  nmy  take  place  in 
thrive  ways, — by  suppuration,  by  mortification,  or  by  rupture. 

Sup])uratum. — Should  suppuration  follow*  the  ligation  of  the  arteiy  it  will 
be  announced  by  the  usual  signs  of  inflammation,  namely,  increased  swelling, 
heat,  redness,  and  pain,  attended  by  the  constitutional  disturbances  ordinarily 
accompanying  abscess,  such  a;*  rigor,  an  accelerated  cijvulation,  and  occa- 
sionally |>erspiration.  The  tumor,  though  it  may  have  dinnuishcd  in  si/.e  for 
a  short  time  after  the  operation,  now  enlarges,  thi'obs,  becomes  acuminate, 
and  finally  opens,  exposing  the  interi<u*  of  the  sac.  the  ccmtents  of  which 
have  become  .**oftened  and  converted  into  a  dark-colored  paste  or  fluid  by 
the  disintegiiition  and  admixture  of  the  fibrin  and  other  niood-clots  of  the 
aneurism.  After  this  accident.  sh<tuld  ihc  communications  not  be  closed  be- 
tween the  artery  and  the  sac  above  and  below,  a  sudden  gush  td"  blood  may 
instantly  destroy  the  patient,  or,  if  tliih  does  not  follow,  life  will  be  jettnardised 
by  i-opeated  attacks  of  bleeding.  The  ihinger  from  suppuration  of  the  wie  is 
lessened  the  longer  the  process  is  delayed,  as  linie  is  allowed  for  {>ermanently 
interrupting  the  continuity  between  the  vessel  and  the  aneuristu.  Largo 
aneurisms  are  more  prone  to  suppui'ate  than  small  ones,  and  there  is  no 
period,  from  three  or  four  days  up  to  as  many  months,  in  which  a  patient 
can  be  said  to  be  exempt  from  such  a  risk.     A  broken  stat«  of  the  genenil 

*  ItledicO'ChirurKical  TranaaoCiODa,  roL  uu;  Lancet,  Jul;,  1677. 
t  Unoet,  Jut;  2S,  1877,  p.  121.  X  Ibid. 
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health,  or  tbe  sudden  transformation  of  the  cont<)nt6  of  the  sac  into  a  blood- 
clot  insleat!  of  the  onicrly  tibrinous  deposition^  may  bo  placed  among  the 
exciting  faiisos  of  (his  art'ident. 

Sfoxighinfj  may,  like'  riunpurHtion.  be  preceded  by  inflaiiiraatory  symptoms, 
or  the  tirsl  indication  of  the  chauije  may  be  a  hiiiuII  bhick  nneck  on  the  siir- 
fiace  of  the  tnnior,  which  cjnKiually  onlargcH  and  deepens  unld  iho  attenuated 
tiHauen  are  penetrated,  when  results  »iniilar  to  tho!*c  which  tollow  Enuppuratinn 
euBUc.  Frequently  before  the  mortiticati<Mi  wets  in.  the  eonteutH  of  tne  aneu- 
rism, which  may  have  been  quite  firm,  beijin  to  Hoftcn.  Hemorrhage  does  not 
necesearily  immediately  follow  the  dutiaohment  of  the  elough  ;  several  days 
may  elapse,  in  which  l>i-ok en-down  grumouH  blood  is  dischai"ged  before  bleed- 
ing sets  in.  In  one  case  under  my  care  it  was  six  days  between  theopenioff 
of  the  sac  and  the  occurrence  of  hemorrhage.  The  bleeding  generally  is 
fh>m  the  distal  side  of  the  aneurism. 

Bupture^  except  from  suppuration  and  from  mortification,  is  an  exceedingly 
rare  result. 

Trkatment. — Suppuration  once  establiahed,  there  is  no  longer  any  neo<i*- 
Bity  for  delay  ;  the  Burgeon  should  proceeil  at  once  to  lay  open  the  sac.  as  the 
longer  the  softened  contents  of  the  aneurism  are  retained  the  greater  will  be 
the  probability  of  thL*  destruction  of  any  reparative  work  which  may  have 
been  done  in  the  vessel,  and  of  the  parts  becoming  flooded  with  blood.  Pr&. 
TJously.  however,  to  opening  the  sac,  every  precaution  should  be  taken  to  pro-' 
vide  against  hemorrhage.  A  tourniquet  muat  be  ]>lacod  over  the  artery  above, 
or,  when  this  is  not  feasible,  other  resources  should  he  at  hand,  b.s  the  fingers 
of  au  assistant,  the  padded  door-key,  or  possibly  graduated  compresees.  If 
the  suppuration  has  taken  place  some  weeks  aflor  ligation,  the  sac  may  have 
no  dii-ect  vascular  connection  with  the  artery,  in  which  ease  nothing  more 
will  be  required  than  lo  (iress  the  abscess  with  a  caH>olHted  water-dressing 
until  the  disorganiKcd  blood  and  fibrin  have  been  discharged,  when  the 
cavity  may  be  lightly  packed  with  iodoforni  gauze  or  lint  steeped  in  carlmlic 
acid  and  olive  oil,  and  dressed  antisepticnlly.  In  a  short  time  granulntioiia 
will  spring  up,  and  the  chasm  be  gradually  repaired.  The  surgeon,  however, 
must  never  relax  his  vigilance,  even  iti  uui^t's  where  no  hemorrhage  inmiedi- 
ately  follows  the  opening  of  the  sac ;  it  may  break  out  at  any  moment,  and 
thei*efore  the  touniiquet  shotdd  bo  kept  in  position,  ready  to  be  screwed 
down  at  a  moment's  notice,  and  the  mo.st  minute  instructions  commnuicated 
to  the  nurse,  or  to  other  attendants,  to  thrust  the  fingers  or  properly-oon- 
Btructed  compresses  into  the  sac  when  the  tourniquet  is  not  practicable- 
Hemorrhage,  whether  fVom  separation  of  the  ligature  or  from  opening  of 
the  sac.  is  not  a  very  tK»qiiont  occurrence,  but  generally  is  most  unpromieing 
to  the  life  of  the  patient  when  it  does  take  place.  In  180  cases  collecied  by 
Lisfranc,  it  followed  in  32.  In  the  530  cases  examined  by  Porta,  it  oi-curred 
73  limes.  The  tables  of  Norris  contain  300  cases  of  ligature  for  aneurism, 
in  49  of  which  secondary  hemorrhage  took  place.  In  314  casesof  aneuri**m 
collectetl  for  me  by  Hunter  and  Griffith,  37.  so  far  as  could  be  ascertained. 
ButttM'ed  from  secondary  hemorrhage  after  ligature.  Aseptic  dressings  will 
doubiless  lesMcn  the  risks  from  bleeding. 

When  the  bleiMJing  conu-s  fmm  the  seat  of  ligature,  either  out  of  the 
proximal  or  the  distal  end  of  the  vessel,  the  hemorrhage  must  be  conirrilled 
Dy  direct  pressure  with  the  fingers,  aided,  if  necessury.  by  a  graduated  com- 
press;  or  a  lourniqiiet,  wlien  feasible,  may  be  placed  over  the  vos.scl.  Th/O 
wound  should  l>e  next  opened,  and,  after  being  enlarged  upwards  and  dowo- 
wards,  a  ligature  must  be  placed  on  inyxU  the  proxinml  ami  the  distal  j»or- 
tion  of  the  artery.  If  the  nemorrhage  is  again  ivpeated.  and  fmm  the  distal 
end  of  the  vessel,  there  is  no  alternative  but  to  amputate. 

When  the  bleeding  comes  fVom  the  sac.  the  BUi*geou  has  five  courses  open 
to  his  election  :  first,  to  lay  open  the  sac  and  lie  the  artery  above  and  Udotr; 
second,  to  lie  the  artery  alM>ve  the  seat  of  the  tii-st  ligaluiv;  third,  to  apply 
compression  above  and  below  the  tumor,  or  to  atuif  it  with  lint  ;  fourtii^  to 
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use  the  actual  cautery ;  and,  fifth,  to  amputate.  To  tie  the  veesel  close  to 
the  sac  is  to  inc-IuJo  portions  of  the  artery  most  certainly  <lisouse<l,  with 
the  prosuoct  oi'  aa  early  recurrence  ot  the  hemorrhage  when  the  ligatures 
become  Jelaohed  ;  and  hence  the  openiiion  hu^  uniformly  tailed.  To  tie  the 
artery  above  the  seat  ot*  the  previoun  ligature,  while  il  may  reach  a  sound 
part  of  the  vessel,  cannot  materially  ail'ect  the  circulation  through  the  col- 
lateral vessels,  the  connection  of  which  branches  with  the  sac  coiistitutoa 
the  source  of  (he  bleeding.  Corupn'Hsioo,  within  t^r  without  the  t^ac,  is  at^ 
tended  with  equal  uncertainly.  When  extornnlly  applied,  il  can  he  endured 
for  but  a  short  time,  and  when  used  inlernally,  it  can  act  only  an  a  stopper, 
whii^h,  wht^n  detached,  again  allows  the  l>l(iod-flow.  A  |x)KHibW  result  of  in- 
ternal pressure  by  stufting  the  sac  is  the  closure  of  the  bleeding  vessel  or 
vesHels  U3'  an  extension  of  the  inllaniUKition  and  the  su|)]>uration  lieyond  the 
Umil4  of  the  t%ac.  from  the  irnlalitin  cauHocI  by  the  presence  of  the  foreign 
body  used  in  packing  its  cavity.  Sealing  up  the  vessel  by  the  hot  iron  has 
proved  successful  in  one  case,  that  of  Morrison  ;*  ami  when  then;  is  reason  to 
Delieve  the  bleeding  comes  from  a  small  branch,  the  cautery  should  be  tried. 
To  remove  the  limb  may  not  always  be  feasible,  but  when  this  is  possible  it 
offers  the  patient,  in  my  judgment,  the  best  prospect  of  life. 

MoETiKicATioN. — Mortiticaiiou  of  the  parts  below  the  ligature  is  confined 
chiefly  to  the  lower  ext  remity,  and  arises  fhim  an  inadequate  supply  of  blood 
through  the  collateral  vessel.  This  defect  is  not  attributable  to  the  want  of 
a  sufficient  number  of  anastomosing  arteries.  Jn  this  respect  all  perstms  are 
nearly  equally  supplied,  though  the  capacity  of  the.^e  branches  ?uay  differ. 
Mr.  »?yme  believed  that  mortification  was  always  the  result  of  injury  to  the 
vein.  Twice  have  1  seen  this  acci<ient  occur  without  any  evil  eflects  what- 
ever, and  a  number  of  (.-ases  are  recnnk'']  in  which  the  femoral  vein  has  been 
tied,  either  by  accidL'iit  nr  by  design,  with  impunity.  It  is  more  reasonable  to 
refer  the  death  of  iho  limb  tn  oltstruciiun  of  the  pivfunda  femoris  arieiy  by 
coagnia,  and  to  a  feeble  hourt.  unable  to  drive  the  bloijd  onwards  with  suffi- 
cient power  to  dilate  pi"o[)L'rly  the  branches  of  tho  compensating  system  of 
vessels.  An  additional  imjtedinient  to  the  collateral  ciix^ulation  may  be  an 
aneurismal  sac  of  unusual  size. 

Statistics  show  that  mortification  is  not  an  uncommon  result  after  the  lig- 
ature of  vessels  for  aneurism.  In  300  cases  tabuhile<l  by  Norris,  it  followed 
40  times,  28  of  this  number  taking  jilace  after  ligatuiv  of  the  femoral.  In 
a  collection  of  222  cases  furnished  me  by  Dre.  Hunter  and  Griffith,  mortifi* 
cation  waa  observed  to  occur  29  times.  Acconting  lo  I'orta,  71  per  cent, 
of  patients  attacked  by  gangrene  after  ligature  die.  The  iliseaso  may  prove 
to  be  very  limited,  affecting  only  two  or  three  of  the  toes,  when  the  collateral 
circidation  has  bet^n  imperfectly  established,  though  generally  it  extends 
rapidly  up  the  limb,  and  is  of  the  acute,  moist  form.  The  period  at  which 
mortification  commences  is  usually  within  two  days  alter  the  application  of 
the  ligature. 

The  fatality.  IVom  all  causes,  attending  the  ligature  of  vessels  for  the  cure 
of  aneurism  is  greater,  perhaps,  than  is  gencrariy  sup[}osod.  The  tables  of 
the  late  Dr.  George  Norris  contain  ^^79  cases,  of  which  number  127  died.  Of 
169  cases  of  ligatui-e  for  aneu]-ism,t  49  proved  tiital.  or  2i'  per  cent.:  and 
of  60  cases  collected  by  I>r.  (iriffilh,J  7  were  followed  by  ileaih,  or  14  per 
cent.  These  i-esulla  do  not  materially  differ  from  those  of  Poitu  and  Lisfranc, 
the  former  giving  a  mortality  of  117  out  of  418  eases,  and  the  latl-i^r  a  mor- 
tality of  38  out  of  125  cases.  Between  1868  and  1870  there  were  28  cased 
of  aneurism  treated  by  the  ligature  in  the  Pennsylvania  Hospital  :§  20  of 
these  recovered,  and  8  died.  The  arteries  ligated  for  the  cui*e  of  these  aneu- 
risms were  as  follows:  common  carotid  0  times,  with  2  cui-es  and  4  deaths; 


*  Norru'll  Cootribultonfi  tu  PraotiutI  Surgurjr,  p.  346. 

t  Hunter, — iniiiiufroript  »*i'MrclT'JD.  J  (irlffitb, —  ta»niiMHfit  i?olleolioD. 

I  Morton'tf  TaHle  of  Li^ture  u(  Ltktge  Artertei  mX  the  PenocylvAiila  UutipiUU,  Aneriuiu)  Journal 
of  Uia  Medical  Science*,  April,  1870. 
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subclavian,  once,  with  1  cure;  common  iliac,  once,  1  care;  escterual  i]iac»  4 
tilut^^.  with  3  cure«  anil  1  death  ;  iemorai.  i:^  nines,  with  10  cuivh  and  3  dcatht^; 
anterior  tihinl,  once,  with  1  cure  ;  and  tho  hrachial,  once,  with  2  cures. 

TuEATMKNT  o>'  MoKTiFiOATioN. — In  ord**i'  to  favor  the  restoration  ■>!'  the 
circulation,  the  liuili  shctnM  not  be  surrounded  by  a  roller,  aa  i:^  sometimes 
done  alter  lijLifature  of  the  main  vcfwol.  Xor  should  it  he  elevated  above  tho 
plane  of  tho  body.  With  a  view  to  maintain  the  tempeniture  of  the  jMirt, 
the  extremity  must  be  envch)j>ed  in  a  thick  wrap  of  cotton,  and  a  bottle  of 
hot  water,  rolled  in  a  piece  of  flannel.  ap|>lied  to  the  sole  of  the  fi»ot.  Tho 
fact  that  the  limb  is  prulernaturally  warm  after  li^ture.  an  liafl  been  piv- 
viously  stated,  in  no  way  contra-indicatcH  the  use  of  external  or  ariiHoial  boat. 
The  warmth  lollowin-ij  the  o])eration  i(*  due  to  stasis*  not  to  an  acceleration  of 
the  bltM>d-cui'rent,  and  is  no  expresHion  of  an  in«*rca«ed  vitality  ;  rather,  indeed, 
is  it  allie<i  to  the  caloric  which  inauj^ui-ates  tisi^ue-decomposition.  The  diet 
must  be  regulated  in  accordance  with  the  con<lition  of  the  patient.  When 
the  constitution  is  broken  by  long  muttering  or  bv  previous  bad  habits,  tho 
fo(Kl  whould  be  nutritious  and  easily  digested,  assisted  by  tnnics  and  stirau* 
lantB.  If  the  person  is  vi^oroUH,  the  diet  Hhould  be  tVee  from  all  sTiniutnting 
qualities,  and  for  the  Hr.st  three  days  moderate  in  quantity. 

When  niorlitlf/ntion  commences,  the  Huri^eou  must  be  f:^uided  in  hi8  treat- 
ment by  the  peculiariiies  of  the  case.  If  the  disease  lingers  about  the  tixi> 
or  creeps  up  the  foot  very  slowly,  it  is  bettor  to  delay  the  use  of  the  kuife. 
In  Hiich  cases  there  is  a  reiw^onable  hope  that  tho  death  may  be  contined  to 
a  very  Hmiled  portion  of  the  limb,  and  it  is  wise  to  wait  until  the  prt>ceM 
dotiuos  its  own  boundaries,  alter  which  the  part  may  be  removed.  Of  -ii* 
cases  of  mortiticalion  followini^  li^ition,  acconlin^  to  Porta.  14  recovered,  10 
without  and  4  with  amputation.  During;  the  period  of  luicertuinty  the  sy^ 
tvm  rthould  receive  every  possible  assistance  in  the  work  of  establishing  the 
circMihition.  Kxtcrnal  heal  must  be  kept  up;  the  diet  nuist  be  liliend.  with 
quinine  and  itU'uholic  stiniiilunts;  and  opium  must  ha  administered  when 
necessary  to  ivlicve  |min  or  jtrtHMiro  rest.  Whon.  however,  the  diaeaso  is  widl 
pronounced,  and  extends  nipidly  over  the  fool  and  ankle  1o  tho  lojt;.  all  leiu- 

i)ori/Jni^  HJiouhl  Ite  abandoned,  and  amputation  imniediutcly  [K-rformed.  ^Plio 
imb  slniuhi  bo  remove<l  a  shi»ri  distance  below  the  |daee  where  the  liijatiir^ 
waH  appiie<t.  The  preHumption  is  that  the  o<dhitei*al  circulation  has  lM.H'a 
8ut!icienily  formed  in  a  part  td'  the  extremity,  and  hence  it  is  not  necetuMfcry 
to  aj»ply  the  knife  cUj^e  up  to  the  point  wheiv  the  arterv  is  tied. 

Tliere  is  a  stale  of  incipient  ^an^^i-renc  indicated  by  ictlema  and  by  discfdiir- 
ation  of  the  foot,  produced  by  the  pivst<uiv  of  a  hirtje  nac.  which,  althouj^b 
not  sutticient  to  arivst  tho  circulation  lH;foi*e  the  application  of  the  li^itunv 
yet  afterwtirds,  when  tho  force  of  tho  blotkl  ia  diminished,  botrins  (o  pro<lnr« 
threaii-ning  etToctt?.  In  such  cases  it  wil]  be  proper  to  lay  open  the  sac  anil 
remove  the  piv.HHnro  by  turning  out  its  contents. 

Tttnnus.  tnoui^h  an  unusual  sequence  of  li^ture  for  aneuritiun,  doo«»  o(*ea- 
sionully  follow.  Thive  cases  of  this  kind.  aHer  lii^ature  of  the  femoral,  aro 
tabulated  by  Norris.  May  it  not  be  y>osnible  that  a  branch  of  the  anterior 
crural  norvo.  which  lies  close  by  tho  side  of  tho  artery,  waa  tied  with  llic 
Vessel  in  these  cases? 

Ery.Mpfiits  and  phlebitis  have  also  tVdlowod  this  operation;  thouj^h  therr 
occurrence  is  exceedingly  rare. 

Aif'pft'xy  and  ptiralysia  have  in  Hcvoral  instancos  occurred  aHur  li^turD 
of  IIk*  carotid. 

Ulceration  of  the  artery  above  the  .teat  of  ligation  may  o[ien  the  voascl  and 
give  rise  to  fatal  hemorrnaj^e.     Twice  have  I  seen  this  occur. 

Statistics  sunU'ientlv  extensive  aiv  as  yet  wantinjr  to  enable  us  in  makr  a 
comparimin  between  ifie  silk  or  the  hemp  li^lure  and  the  ciil^ut  thread  ;  hut 
1  am  encouraifiMi  to  believe  that  when  a  sutKcient  number  of  casi*H  can  Im;  i.v4* 
locted  to  warrant  a  4leducli<in.  it  will  be  found  that  the  animal  threa<t  ha« 
lessened  the  mortality  following  (he  ligature  of  arteries  for  auouriMn.     In  ih« 
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168  eases  of  ligature  for  anetimmt<  whicli  I  have  Bpoken  of,  there  were  12 
arteries  tied  with  rutiruf  tfnvad.  as  foIIowH:  H  popliteal.  »i  femoral,  *Z  external 
iliuf,  and  1  bmeliial,  with  \\  ixHiovories  und  1  deulh. 

Ligature  of  the  Artehv  on  the  Distal  Sipe. — In  oonsequeuct'  of  the  in- 
accessible' position  of  (.'ortairi  aneiiriMinH  ri'ndurinjLr  it  imposHible  to  place  a  liga- 
tuiv  between  the  tumor  and  the  heart,  the  idea  was  conceived  of  inierrnpting 
with  the  ligature  the  circulation  on  the  diatal  side  of  the  Hwellinjf.  This  opera- 
tion bearH  the  nunio  of  BnisfJcfr,  a  French  surgeon  of  Piirin.  and  was  advocated 
ahunt  the  same  lime  by  Delimit.  It  was  ]>nt  in  execution  by  Dewhamps,  who 
tied  the  femoral  artery  below  an  aneurism  of  thift  venf^el  situated  in  the  ^roin. 
The  operati(m,  however,  was  not  succeHHt^il.  The  princijtle  involved  in  the 
ra<xle  of  treatment  will  be  better  nridei>*1ood  when  the  etlVct«  of  «nch  a  dis- 
poHilion  of  tlie  ligature  are  understood.  The  interruption  of  the  blood-current 
tVoni  the  Hac  whrn  the  artery  is  lied  on  its  distal  side  is  followed  by  the  same 
demand  on  the  collateral  liranehes  to  provide  for  the  circulation  behiw.  us  when 
the  vessel  is  tied  above  the  aneurism.  The  eidar^einent  ot'  tliese  circuitouH 
channels  meets  this  emergency,  and  teiKJs  to  divert  the  blond  in  fiome  measure 
from  the  sac.  while  the  abrupt  closure  of  the  outlet  from  the  latter  has  the 
effect  of  both  slowing  the  blood-flow  and  producing  coimter-current^  in  the 
aneurism,  two  conditions  which  conspire  to  determine  a  fihrin4)us  depoMilion, 
the  usual  method  of  cure.  Sir  Aatley  Cooper,  afler  Descham|>s.  tied  the 
femoral  for  a  case  of  external  iliac  aneurism  on  this  principle,  but  with  only 
temporary  success,  as  the  patient,  some  time  after  the  detachment  of  the 
ligature,  died,  probably  fVom  a  ruy)turo  of  the  sac.  In  1^25.  in  a  ease  of 
aneurism  of  the  carotid  at  the  i*oot  of  the  neck,  in  an  age<i  female.  Wardrop, 
of  London,  made  the  first  successful  o[»ei"ation.  after  the  Brasdor  plan,  by 
tying  the  vessel  above  the  tumor,  the  patient  making  a  complete  recover}'. 
The  operation  has  been  reiM?ated 

ft  number  of  times,  but  willi  very  Fiti.  518. 

indifferent  success.  Of  38  cases 
oollcetefl  by  Krichsen,  25  proved 
fatal,  and  in  the  remaining  13  the 
disease  was  not  arrested.  Two 
years  afYer  his  first  operation, 
Wai*drop  tied  successfully  tlie 
subclavian  for  an  aneurism  of 
the  innominate  artery,  applving 
the  principle  of  Brasclor.  by  in- 
cluding a  branch  of  the  diseased 
arlerj'  instead  of  the  vessel  itself 
This  is  known  as  the  Wardrop 
method.  There  are.  therefore, 
four  modes  of  ligating  arteries 
for  aneurism,  two  on  the  cardiac 
and  two  on  the  distal  side  of  the 
tuniur.  The  tirst  two  are  those 
of  Anel  ami  Htuiter,  the  last  two 
those  of  Brasdor  and  Wanlrop. 
The  accompanying  cuts  (Fig  518) 
will    exhibit    the    distinction    be-  Huui»r.  Brwiiw.  w»nJn>ii. 

tween  these  plans. 

CoMPaE88i<»N. — This  method  dates  back  to  a  veiy  early  period,  having  been 
employed  about  the  end  of  the  seventeenth  century  for  the  cure  of  aneurism 
by  Hardelot.  It  was  atU'rwards  practised  by  Heister,  (luaitani,  (Miiisclli, 
Plajaiii,  aud  others.  Based,  however,  as  this  old  plan  of  compression  waa, 
on  a  miwouceplion  of  natural  processes  (tf  cure,  it  met  with  little  success. 
Its  advoeales,  entertaining  views  like  those  incuh'ated  by  Scarpa,  viz.,  that 
the  caviiv  of  iht*  vesHe!  was  U)  be  obliterated  by  the  adhesion  of  its  sides, 
a})plied  t]ieir  eompreshion  directly  over  the  anuurittoi,  by  pads  of  various 
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DiuterialH  and  by  roller  bandajo^H.  in  order  to  force  the  blood  out  of  the  tumor 
and  bring  its  Huriacos  in  conuicl  with  I'uvh  other.  The  prinoiplo  of  the  uuro 
of  the  dificase  by  the  de|>o»ition  of  tibrinims  eoagula  waw  evidently  not  un- 
derstood. The  earliest  mode  of  a[»|ilyiri;;  prensuiv  was,  tir«t.  diix^clly  upon 
the  Hac*.  UH  suucd  abovo ;  liocondly,  iiiiin^tliatt'ly  upon  the  artery  above  lb« 
Bae ;  and,  thirdly,  intcnnediatuly  upuri  the  veysel  above  the  sue. 

By  the  tirnt  ]ilau  Llie  wurgeoti  atlenipU'd  an  inipoHsibility,  the  emptying  of 
the  contents  of  the  aneurism.  The  Ktrnta  of  ribrin,  beinju:  Rolid,  and  clo-*ely 
applied  to  the  inner  surface  of  the  t  umor,  euuld  not  be  forced  out  of  its  cavity, 
while  by  diMplaeini^  the  Hnid  part  of  the  blood  he  excluded  the  very  material 
which  was  rotiuirL'd  to  cniv  the  disease,  preventiui;  the  further  deix»»itiijn 
of  fibrin.  Aside  iVom  these  ohject ions,  the  danger  of  causing  morlitieatioii, 
by  bloekintr  up  the  vessels  leading  from  the  aneurism  by  thrombi  or  by  emboli, 
must  have  been  yi'ry  ^reat. 

ImmtMliate  pressure  applied  to  the  artery  was  intrmluced  al>out  the  dose 
of  the  eiirhteenth  century,  by  Cline,  Descham|>8,  Percy,  Assalini.  and  others 
By  this  luc'ihiid  the  artery  was  exposed  above  the  sae,  and  embnu'ed  tem- 
porarily, that  is,  for *twenty-four  ar  thirty-six  hours,  by  nome  constriettng 
medium.  The  earlier  innovators  used  itii  'irdinary  broad  Jiorature.  inteqwhing 
between  it  nnti  the  ve-^sel  a  little  roll  of  linen  itr  a  piece  of  sot>  wfxid  likis 
cork.  Clino  employed  tapes,  winch  he  tied  over  a  cylinder  of  cork;  whil« 
Deschamps.  Percy,  Dubois,  and  Assalini  used  artorj'-compressors,  HimiUir 
in  appearance  to  eanulas,  and  the  forceps.  Cures  were  occasionally  etieclt^dl 
in  this  way,  not,  as  was  supposed,  by  adhesion  of  the  sides  of  the  conipn>!*»i»d 
vessel  interrupting  all  communication  between  it  and  the  sac,  but  hy  tho 
rapid  coap:ulati(m  of  the  blood  within  the  latter,  just  as  occurs  alter  one  mo<lD 
of  usin^  complete  pressure  at  the  pn^sent  time.  The  dunt^ers  of  this  plan 
nr*^  finite  sutticient  for  its  condemnation.  An  ai^ory  cannot  be  lemponirily 
compressed  with  impunity,  even  though  the  force  be  mei'Cly  sutticient  to 
nrrcHt  the  pas.sa;s:e  of  the  f»l(Hid  Tln<»ujBrh  its  canal.  Ulceratioirof  its  coat*  ti 
liahlo  to  follow;  and,  even  ?-bould  this  not  (X-cur,  it  is  difficult  to  understand' 
what  a<lvanta^e  this  form  of  jtressure  could  have  over  the  old  ligature.  On 
the  contrary,  the  result  of  later  experiments  establishes  the  superiority  of 
the  latter  in  point  both  of  etlicacy  ami  of  safety. 

In  \i<\0,  intermediate  pressure,  made  over  the  course  of  tho  artery  aborei 
the  aneurism,  was  introduced  by  Felletan  and  Dubois;  yet  thwic  Murifeoiii^ 
Oh  well  as  those  who  immediately  followed  them,  seem  to  have  been  |>*»^se?»fted 
with  the  old  notion  that  there  must  be  a  complete  obliteration  of  the  eaital 
of  the  artery.  To  give  effectiveness  to  this  idea  necessitated  the  apjdiealion 
of  such  a  deforce  oi*  force  that  few  pei-^ons  could  tolei^te  tho  treatment,  aud 
consequently  this  plan  fell  into  discredit,  exeept  as  a  measure  preliminary 
to  ligation,  for  wideh  [)urpose  it  was  repirtled  with  favor  by  Todd,  tho 
object  beinj;  to  pivpare  the  collateral  vohbcIb  for  the  work  of  carryiiijur  oo 
the  cirx'ulation  when  the  bltMHl  nhotdd  be  arrested  in  the  main  channel.  It 
remained,  however,  for  the  surireonh  «>f  Dnt>lin  to  solve  this  vexe<l  quest  ion.  to 
whirh  the  thoUjifht  of  the  professiuu  had  clung  with  a  singular  tenai-ity.  To 
Belhngham,  Tulhuli,  Hutton.  and  Carte  ai'e  we  indebt-ed  for  the  prinetpte.  a« 
well  as  for  the  most  thorough  practieal  demonstration  of  its  a)»nlieatio!i  in  iho 
cure  of  aneurism  by  compression.  Pro|>erly  speaking,  this  principle  wan  nut 
a  new  announcement,  but  only  another  application  of  that  established  by  Hud- 
ter  in  the  use  of  the  ligature.  This  pressure  may  be  complete  or  inttompleli*; 
thafe  is.  the  current  throtigh  the  arterv  tnay  be  entirely  arrested,  or  only 
partially  so.  .Murray,  of  Newcastle-on-Fyne,  who  adopts  the  former  f>)aii, 
which,  it  will  l>e  perceived.  !•»  a  rosival  of  the  method  of  Pelletan.  has  nhown 
that  an  absolute  stasis  of  the  blood  of  the  sac  is  entirely  compatible  witJi 
A  enfo  and  mpi<l  consolidation  of  its  contents.  O'Korrall.  of  Dublitt,  baa  some- 
what extended  the  principle  of  induciog  complete  stagnation  of  the  cir- 
culation in  the  aneurism,  by  applying  com]>ression  sinnilianeouHly  tm  bcitli 
■ides  of  the  &ac.     Tho  minority  of  the  Dublin  surgeons,  ou  tho  contrary, 
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prefer  the  pnrtiul  intorruption  of  the  blood-current,  aa  caloiilutcii  to  produt-e 
holh  a  naler  uiul  a  moiv  ccriaiii  c*urt\  by  cl«w*in^  the  sac  with  onlcrty.  solid 
KlnitiHtutioiiHot'  hbrin,  rather  than  by  caufiinjL^  the  suddeu  tbnuaiion  of  u  sotl 
blotxi-olot.  That  oxeelloni  euros  are  effeeied  by  both  procedures  win  not  be 
doubted.  I  cannot  eimoeive  why  thuro  shtmld  be  any  more  risk  in  completely 
arroHiiiig  the  current  of  blmul  in  ihe  nao  hy  pressure  than  by  the  licjaturo. 
In  nractice  I  always  adopt  tbe  rule  of  complete  pi-essure,  and  1  have  seen 
notning  as  yet  to  induce  irie  to  abauiion  thin  |>lun.  On  tbe  whole,  it  would  be 
wisest  not  to  pronounce  dogmatically  nn  the  relative  merits  of  the  two  theories 
until  we  are  m  possession  of  larger  data  from  which  to  dmw  a  deduction. 

Prqfuirtttion  for  rompreaston. — ^A  patient  Hutiering  from  aneurism.  wh(>  is 
to  be  subjected  to  this  mode  of  treatment,  recpiiivs  some  preliminary  rreat- 
uieut.  To  (liis  I  aUuch  rnucb  importance.  The  enlii\i  jjroceHS.  in  all  its  de- 
tails, nliould  bi-  cx|didnt'd  to  the  patient,  that  we  may  enlist  his  interest  and 
his  intelligent  <"o-aperati<ni  in  the  treatment.  He  should  ite  placed  upon  a 
well-stuffed  mattress.  N<»ihing  can  ho  more  unsatisfactory  than  a  soft  bed, 
into  which  the  hijis  of  the  fiers()n  sink.  A  few  pillows  must  be  provided,  with 
which  to  raise  the  head  and  shoidders  of  the  patient,  and  on  which  the  outer 
ftide  of  his  ftonii-tlexcii  limb  may  rest.  For  three  to  five  days  previ4)us  to 
beginning  jiresMurc.  absolute  rest  in  the  recumbent  position  should  be  enforced. 
The  person  should  not  rise  cither  to  pass  urine  or  to  dufecate ;  the  diet  must 
be  restricted  in  quantitVt  though  not  materially  altei'ed  in  tpiality,  and  the 
action  of  the  heart  diniinisbod  in  force  and  in  frenuoncy  by  repeated  doses 
of  veratnmi  viridc.  If  the  patient  is  aged  and  fe(.d»le,  Buch  a  course  would 
be  obviously  imprfiper,  and  we  may  be  contetit  to  exact  only  the  preseribed 
quietude  in  IhhL  vVhen  the  active  jmrt  of  the  ireatmrnl  begins,  the  diet 
should  be  both  libeml  and  nutritiou.s,  such  as  milk,  animal  broths,  and  eggs. 
It  will  be  necessary,  also,  to  detail  at  least  f»Mir  assistants  to  attend  the  case, 
persons  reasonably  well  instructed  in  medicine,  two  of  whom  shall  be  on  duty 
at  the  same  time,  and  who  hIihII  alternate  ever}'  six  hours. 

Means  for  opplyhuj  rompremou. — Thest-  are  insirumental  and  digital.  A 
great  numberol  contrivances  have  be^n  devised  for  instrumental  (oKipression. 
The  great  indication  in  the  constiniction  of  an  apparatus  for  this  purpose  is 
thai  the  extremity  shall  not  be  constricted  so  as 
to  interrupt  the  venous  circulation. — that  is,  that 
pressure  snail  be  exerted  only  upon  two  portions 
of  the  limb,  over  the  vessel  and  over  tbe  surface 
directly  op])osite.  Sometimes  this  is  accomplished 
by  means  of  the  Signorini  tourniquet  (Fig.  51ft) 
or  some  one  of  its  vari<ms  !n(MliticatioiiH.  such  as 
the  liellingham  clamp  (Fig.  520).  »u'  »jne  of  tbe 
Carte  compressors  (Figs.  521  and  522j.  which 
have  the  merit  of  being  more  Kxed  when  placed 
in  position.  The  instrument  of  l>r.  P.  11.  V\  atson 
(Fig.  523)  is  preferred  l»y  some,  as  ibu  peculiar  fortn  of  its  wei;;ht  enabl*?s  the 
surgeon  to  cotici'Utrate  the  pressure  more  eflectivtily  than  by  the  ordinary 
pad.  In  ordtir  to  distribute  the  compression,  or  to  alternate  it  at  difffix'nt 
points  over  the  coui-sc  of  the  artery.  compressoi*s  have  been  constructed  with 
two  or  more  pads.  (Figs.  524  and  525.)  Hy  such  a  nwKlilication  one  pad, 
after  being  run  down  over  the  vessel  an<l  kept  in  place  for  a  time,  can  be 
elevnted.  while  the  circulation  is  still  <'onl  rolled  by  a  second  being  screwed 
down  before  the  other  is  raised.  The  objoctiou  to  the  use  of  the  Charriere, 
the  Briddon,  or  any  other  form  of  compressor  which  has  a  linear  arnmgu- 
ment  of  pads,  is  that  the  pivssure  cannot  be  conducted  on  the  one  artery 
system,  which  Mr.  Walker,  of  Liverpool,  deems  so  important,  as  the  pads 
affect  different  portions  of  the  vessel,  and  are  niMressarily  constantly  changing 
the  collateral  circulation  from  one  series  of  vessels  to  another.  For  example, 
when  thi*  pre^nure  is  applied  lo  the  superficial  femoral  the  blood  will  be 
turned  into  the  pndunda  and  its  branehea,  and  when  it  is  changed  to  the 
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own  observation  extends,  it  is  not  sustained  by  facts.  Whatever  fonii  of 
apparatus  is  adopted,  soft  compresses  must  be  placed  between  the  body  of 
tne  instrument,  tne  pads,  and  the  parts  against  which  these  rest.  If  it  ifl 
proposed  to  an^ost  entirely  the  circulation  through  the  artery*,  the  force  re- 
quired to  etfect  this  will  be  greater  than  can  loag  be  endured  by  the  patient, 
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in  which  oa>tu  it  will  be  necessary  to  administer  an  annstbotic.  The  uk4-  nt 
this  agent  as  an  adjuvant  in  the  treatment  of  aneurism  was,  I  believe,  intrO' 
dueedhy  Dr.  Murray  contemporaneously  with  his  method  of  complete  pro^sure. 
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I  hftvo  kopt  a  patient  during  the  prvssiii'o  under  the  influence  of  ether  continu- 
ously for  seven  or  eight  hours,  without  the  least  inconvenience.  When  the 
plan  of  only  slowing,  not  of  entirely  interi'upling.  the  circulation  in  the  nne  i8 
adopted,  the  instrument,  uf>er  being  adjusted  to  the  limb,  must  be  gradually 
tightened,  ju»t  to  ike  point. — not  beyoud  it — of  inability  to  recognize  pulsa- 
tion in  the  aneurinm  whci»  lh('  hand  18  luid  over  its  Hurlace ;  and  to  insure 
this  degree  of  pressiu'e  it  will  be  necessary  to  apply  this  test  from  time  to  tiiue. 
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I  have  seen  an  intelHgent  patient^  guided  by  his  own  seneations.  tighten  the 
instrument  when  necessary.  Tolerance  to  this  preseure  can  UBually  lie  ob- 
tained by  the  hypodermic  use  of  morphine.  To  secure  the  most  sati»*factory 
BCtion  of  iho  drug,  it  should  be  admini>1ered  to  the  patient  on  the  earliest 
evidence  of  distress,  before  he  becomes  restless  and  agitated,  and  must  be 
repeated  at  sueh  intervals  as  may  be  necessary  to  maintain  t\n^  required  ex- 
emption from  suftering.  No  specitic  tinu*  or  tixed  dnso  can  be  prcs^'ribed. 
The  sensibility  to  pain  and  the  power  of  personal  control  <lifler  so  much  in 
different  persons  that  the  surgeon  must  be  guided  by  thi^  peculiarities  of  each 
case,  tienerally,  I  have  found  that  a  quarter  of  a  gi'ain  of  morphine  jtlaced 
under  the  skin,  at  fii*st  every  two  or  three  hours,  and,  as  the  case  |ti*ogres8es, 
at  longer  intervals,  will  secure  the  necessary  quiet  and  relief  from  pain. 

Acttpressure. — Another  form  of  instrumental  compression  is  that  by  means 
of  acupressure  pins.  These  are  to  be  used  according  to  one  of  the  methods 
laid  down  under  the  head  of  acupressure,  and  an?  designed  to  be  temporaiy  in 
their  application.  In  this  respect  acupressure  is  elosoly  allied  to  Iheditferent 
forms  of  temporary  ligation  b}*  tapes,  wire,  ami  nther  materials.  The  reports 
of  cases  treated  by  this  plan  are  too  few  to  warrant  any  expression  of  opinion 
ill  iti^  favor. 

Digital  compression. — In  1846.  Vanzetti.  of  Padua,  suggested  digital  com- 
pression as  a  substitute  for  inHtnimental  pressure,  since  which  time  it  has 
gradually  grown  in  popularity,  until  at  present  it  may  be  considered  an 
established  surgical  [)r(>c'edure.  Tiie  first  case  treated  successfully  by  this 
plan  alone  was  oue  of  jioplileal  aneurism,  under  the  care  of  Professor  Knight, 
of  New  HavcQ. 

For  Severn]  years  I  have  relied  almost  exclusively  on  digital  compression 
in  the  treatment  of  this  disease.  By  this  measure  I  have  succeeded  in  curing 
a  large  number  of  popliteal  aneurisms  in  succession.  In  one  case  the  result 
was  obtained  in  eight  hours.  Vanzetti  permanently  arrested  all  pulsation  in 
a  popliteal  aneurism  in  four  hours,  and  in  G\iy»  Hospital  Report.*  for  1809 
Bryant  records  a  case  in  which  a  patient  cured  himself  in  four  and  a  half  hours 
VOL.  I. — 43 
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hy  this  plan.  Boughier*  ropnrls  an  instance  of  double  aneurism  of  Iho  foraoml 
artery  in  which  he  effected  a  cui*e  of  the  lower  tumor  by  diptui  pros-iure  in 
live  hours  an<J  n  half  FiBcher.f  in  a  collection  of  188  cascH  (tf  uucuHhiii  m^ 
variouB  arteries,  found  that  of  121  cures  104  were  accomjtlishiMl  hy  digiu 
comnrcHBiou  alone.  The  author,  by  a  luore  rigid  aMalyhis  excluding  a  certain^ 
numoerof  tailurcH  which  he  thinkH  ought  nol  to  have  been  tn^atod  by  instni- 
menial  meaiiE*,believec*  that  the  104 cures siiould  be  subtracted  iVom  138  instead 
of  188  cuHCH.  In  ftO  instancet*  the  poplileiil  was  the  ve&j*el  attected  ;  of  these  55 
were  cured  by  digital  pretwure, — in  2(»  of  theni  after  other  modes  of  treatment 
had  tailed.  In  only  one  case,  and  that  in  an  aged  man,  could  death  be  at- 
tributed to  digital  comprcHBion,  niortiticatiim  setting  in  after  the  cure  of  the 
tumor,  probably  from  extensive  diseUHc  of  the  vessels  of  the  extremity.  Thi:* 
mode  <if  making  pressui*e  may  be  alternated  with  instrumental  means. 

Digital  compression  posse?ises  certain  tulvantages  over  other  plans,  from  its 
being  less  painful,  and  more  under  the  inti-lligeucc  of  the  operator,  and  from 
its  applicanility  to  cases  of  aneurism  in  localities  where  instruments  <'uniiot 
conveniently  be  a]>plied.  To  carry  out  t-his  very  simple  methwJ,  it  is  ueces- 
sarj'  to  have  at  least  six  or  eigiit  iiroperly-insirucled  assislanls.  who  can 
relieve  one  another  every  ten  or  titlcen  minutes.  It  is  no  ordinary  person 
who  can  exert  the  proper  dcgi*oe  of  pressure  for  a  longer  period  than  tiflecn 
minutes.  The  force  can  be  applied  with  the  greatest  certainly  either  by 
placing  two  tingers  of  one  hiuid  over  the  vessel  and  planting  upon  them  the 
flexed  index  linger  resting  against  the  thumb  of  tJie  other  hand,  or  by  using 
the  two  thumbs,  one  on  top  of  the  other.  Some  I'ccommend  placing  a  hag 
of  shot  on  top  of  the  tingei-s,  in  order  to  make  pressure  with  the  least  ex- 
penditui*e  of  ibi*ce.  The  presMure  must  be  made  until  an  assistant,  with  hi» 
liand  placed  over  the  aneurism,  announces  the  cessation  of  pulsation,  a  t«*i 
which  should  be  constant  ly  repeated.  When  the  liniecon»es  for  one  a»sistMni^ 
to  be  relieved,  his  companion  must  comman<l  thearterj'in  like  manner  hcfoi 
the  first  removes  his  tingci>.  To  prevent  the  surface  of  the  skiti  from  Up- 
coming sore,  I  find  nothing  an!^wei*s  so  good  a  purpose  as  dusting  it  freely  with 
either  ])Owdered  starch  or  prepared  chalk  ;  and  to  enable  the  patient  to  endu 
the  treatment,  it  will  be  i*e<|uiHite  in  most  cases  to  use  hypouennic  injection! 
of  morphine,  as  tn  instrumental  compression,  (hough  not  to  the  f*amo  extoni 

The  period  during  which  it  wtfl  be  necessttry  to  mamtain  pressure  will  depend' 
partly  on  the  ability  of  the  patient  to  hear  the  trcatmi-nt,  and  partly  on  tho 
effects  produced  ujion  the  contents  of  the  sac.  The  cu»v,  as  has  been  stated, 
may  be  perfected  in  five  or  six  hours,  or  it  may  require  several  days.  I 
generally  keep  up  the  compix'SBion  contintiously  for  thiriy-six  hours,  when,  if 
the  desired  end  is  not  attained,  it  is  omitted  for  eight  or  ten  houn?,  th»t  the 
patient  may  have  some  unbroken  rest,  after  whicli  it  is  again  renewed  and 
persisted  in  as  in  the  first  instance,  again  stopping  for  the  necessary  i^po««,j 
nod  resuming  treatment  after  it  has  been  oblaine<l.  When  the  tumor  is  found 
tn  become  more  solid  and  the  pulsation  to  diminish  K^nsibly.  the  surifCH>n 
has  encouragement  to  pei-severe  ;  but  if,  after  the  lapse  of  four  or  live  <Im\^ 
no  such  signs  can  be  detected,  this  plan  may  be  abandoned,  and.  after  a  sulfi- 
cient  interval  of  rest  for  the  jiatiunt  to  recover  i^illy  from  the  exhnustifin 
conscfiuent  on  the  pressure,  some  other  method  mnst  be  adopted. 

General  comprrssion. — Since  the  intrmluction  oi'  Ksmandi's  elastic  bandage 
AS  a  means  of  effecting  bloodK»98  openitions.  the  upplicaticm  of  the  gum  roller 
has  been  extended  to  the  treatment  of  atieurism.  and  a  number  of  successful 
ca.Hes  have  been  i-ecorded  in  the  different  modicjil  periodicals.  In  two  in- 
stances of  aneurism  in  which  I  employed  this  melho<l,  no  favorable  result 
was  obtained  ;  but.  as  the  event  proved,  neither  was  a  favorable  ca.sc  for  «ay 
kind  of  treatment.  The  tirsl  application  of  the  Ksmarch  bandage  for  the 
cure  of  aneurism  was.  I  believe,  by  Or.  Walter  Keid.  The  patient — n  mmh, 
aged  thirty-«even  years — was  cured  in  tlfty  minutes.  The  tumor  was  iKitunted 
on  the  letl  po]>liteal  artery. 

•  PhilmdelpbM  M»dic»l  TiiuM,  Ootobwi  1871.  f  Prsc«r  VierteOAhro«ehriA,  18M. 
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yin^  the  Imndago,  the  elastic  roller  ih  commenced  at  the  foot  and 

wouiui  tirtnly  up  the  linili  to  the  aneurism ;  it  ie  tlieu  passed  lightly  over  the 
tumor  uniil  itM  uppor  tumiKlary  is  rt*aehcd.  when  ii  in  applied  with  the  same 
degree  of  tirmrieHs  as  below.  The  tubing  is  next  tightly  wound  about  the 
thigh  above  llu*  lant  turns  of  the  ban<lagu,  and  made  l«Ht,  after  whioh  the 
latter  is  removed  from  the  limb.  The  mo<Je  of  action  combines  the  Murray 
and  O'Ferndl  piann.  in  which  the  prewHure  i»  complete,  is  nmde  on  both  ^ides 
of  the  swidling,  and  ciuisea  Htai^nation  in  the  conienle  of  the  sac.  The  length 
of  lime  f*>r  which  it  wimld  be  t*afe  to  preserve  the  extremity  in  this  bloodless 
Btale  has  not  yet  been  determinetl:  in  one  of  my  cases  the  blood  was  not 
let  into  the  part  for  one  liour  and  u  half.  While  it  would  be  unjnnt  to  speak 
dinparagiiigiy  of  this  measure  in  view  of  the  liriiiled  number  of  cases  treated, 
it  is  reasonable  to  presume  that  the  force  with  which  the  blood  rushes  into 
the  vessels  when  the  cord  is  removed  would  seriously  disturb  the  p(.*rma- 
nency  of  a  recent  clot  formed  in  the  sac.  Anolhur  ohjeelion  which  strikes 
me  as  an  important  one  is,  that  in  the  event  of  the  ligature  becoming  neces- 
sary there  has  been  no  previous  dilatation  of  the  collateral  vessels,  a  condi- 
tion HO  necfssurv  lo  the  lite  of  the  limb.  Repeated  trialt*.  however,  can  alone 
establish  ihf  claims  of  the  elastic  bandage  to  pi-ofessional  confidence. 

Flexion.^ — ^The  treatment  by  flexion  is  only  n  very  simple  device  acting 
in  the  same  manner  as  the  method  by  compret*sion.  This  plan  of  treating 
aneurism  wa«  introduced  to  the  notice  of  the  pi*ofession  by  L)r.  Mauiioir.  of 
Geneva,  .Switzerland,  in  1857,  though  it  had  been  previously  employed  by  an 
Italian  surgeon.  At  a  later  date — 1853 — the  successful  application  of  tiexion 
was  made  by  Mr.  Ernest  Hart,  of  London.  Mr.  Spence.  oi'  Kdinburirh,*  after 
the  failure  of  the  ligature  in  a  case  of  popliteal  aneurism,  succeeded  in  curing 
the  disease  by  forced  flexion.  This  vviw*  shortly  at>er  the  method  had  been 
proposed  Mr.  Leith  Adamsf  was  equally  successful  in  etfeciitig  iho  cui*e  of 
a  pojiliteul  aneurism  by  flexion  in  sixty-eight  hours,  alter  instrumental  press- 
ure had  faileii.  Mr.  T.  HohnesJ  also  cuivd  an  aneurism  of  the  poplitt-nl  by 
this  plan  in  three  days.  These  were  among  the  earlier  cases  treated  by  forced 
flexion.  Later,  Fischer  collected  57  eases  of  aneurism  treated  bv  flexion,  the 
succe&ses  and  failures  being  about  equal.  This  method  has  Leen  largely 
practised  both  nbi*oad  and  in  this  country. 

Any  one  may  test  for  himself  the  effect  of  flexion  on  the  circulation  by 
forcibly  bending  the  forearm  on  the  arm,  or  the  log  on  the  thigh.  The  acute 
angle  made  in  the  bruchiul  and  ]>opliteal  arteries  will  so  completely  break  the 
fon'e  of  theblooil  that  the  yiulsation  in  the  vessels  at  the  wrist  and  at  the  ankle 
will  scarcelv  be  perce|itiiile.  Herein  eitnsists  the  modus  operandi  of  flexion: 
the  abrupt  bend  in  the  artiry  diminishes  the  activity  of  the  circulation  in  the 
aneurismalsnc.  and  (bus  favoi*s  the  formation  of  fibrinous  clots.  Tlie  applica- 
tion of  this  method  is.  from  anatomical  considerations,  necessarily  limited. 
and  can  be  em|)loved  to  advantage  only  in  cases  where  the  disease  is  situated 
at  the  l>etid  of  the  arm,  at  the  groin,  or  in  the  popliteal  space.  In  treat- 
ing n  case  of  aneurism  by  flexion — for  example,  an  aneurism  atfecting  the 
iMipliieal  vessel — the  limb  should  be  bandaged  firn»ly  from  the  foot  to  the 
knee,  liehlly  over  the  knee,  and  tirnily  again  around  the  thigh  to  the  groin. 
The  [laticnt  being  then  placed  in  tlie  recumbent  powitiott,  on  his  back  in  bed, 
the  leg  should  be  flexed  upcm  the  thigh,  and  the  thigh  upon  the  abdomen.  It 
will  be  seen  that  in  this  position  the  pressure  is  made  on  b(»th  sides  of  the  sac. — 
below,  by  the  bend  at  the  knee,  and  above,  bv  the  bend  at  the  groin.  In  (»rder 
to  retain  the  limb  in  this  position,  a  roller  shoidd  be  nassed  round  the  leg  and 
the  pelvis,  and  a  second  round  the  leg.  thigh,  and  pelvis.  At  the  commence- 
ment of  the  treatment  the  flexion  should  not  be  tot>  nuu'h  forced  ;  but  it  may  be 
increased  as  I  he  case  advances.  Though  it  issaid  that  the  patient  whde  under 
this  treatment  may  be  allowed  to  sit  up.  or  even  to  move  a(>out  upon  orutchea, 

•  E'linhurgh  Medienl  JoiirnnI,  Nnvember,  186U,  «,  4^14, 
I  Me<liuul  Tiintti  afkI  Uaiette.  June  26,  ISOl,  p.  dz. 
I  British  Mcdionl  Juumul,  vol.  i.,  l^tl. 
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it  is  only  when  at  rest  and  in  bed  that  the  f\ill  bonotit  of  a  qniet  circulation  ia 
cxpiirient'ed.  The  tinn?  n*(jinnMl  to  effeot  a  cure,  in  fiivonible  eases,  varit^  fro 
a  few*  hours  to  two  weekn.  Some  UiHcniniiiation  is  ncccspary  in  j*eloctin 
ca^ert  of  aneurisiu  adupled  to  iIhh  plan  of  treatineiit.  Indillei'ence  To  this 
matter  has  resulted  m  Borious  uonsequonces.  In  une  ease  the  ariery  appear* 
to  have  been  torn  aei*o8s  ;*  utid  in  a  collection  at'  forty-nine  cases  ja;iven  by  M. 
Lie"oisi,t  treated  by  this  method,  seven  are  hmjiJ  lo  have  perished  tinim  rupture 
of  the  sac.  In  aneurisniH  wheiv  the  tumor  is  hirtro  or  growiti;^  rapidly,  or 
where  there  is  evidence  of  an  extensively  diMuased  slate  of  the  art4?nal  ay^ 
t«m,  some  other  method  than  tlexion  should  bo  adopted.  In  many  cases  of 
aneuristn,  ej»pecially  in  very  sensitive  or  irrititble  constitutions^  flexion  and 
com])rL^sHi()ri  may  be  advunUi^eously  t'oruhined,  unablint^  the  patient  to  eiiduiv 
the  treatinenl  with  little  iuconvenieiHe.  a-s  ihe  use  of  the  two  plans  conjointly 
roquirefl  that  neither  shall  be  pushed  beyond  a  moderate  decree. 

The  united  sunHuary  of  Fischer's  una  Liej^oift's  cases  of  aneurism  treate<l^^| 
by  flexion  furnishes  the  followiiifr  results  :  Of  lOG  eases  of  popliteal  uneurisio^^l 
45  wei'c  (Mired,  54  failed,  and  7  undutcrniined.     In  29  of  llie  Huccessful  ones 
other  methods  were  used  in  combination  with  flexion. 

Manipulation. — This  process,  proposed  by  the  laleSir  William  Fergusson, 
consists  in  compressing  or  squeezing  together  the  sides  of  the  tumor  in  such  u 
manner  as  to  break  up  and  dislodgi?  fragments  of  its  solid  contents  and  allow 
them  to  be  swept  int(*  the  oritioe  of  the  vessel  leading  fn)m  the  distal  side  of 
the  sac.     By  blocking  up  the  vessel  in  this  way.  and  arresting  the  cuiTvnt 
througli  the  aneurism,  it  was  believed  by  its  distinguished  originator  that  the 
cure  would  be  perfected  by  iho  formation  of  iho  necessary  amount  of  clot. 
This  plan  has  not  met  with  much  fa\'or,  but,  on  the  contrary,  has  been  rtt^H 
ganied  among  surgeons  with  distrust.     When  the  danger  of  rupture  or  of^^^ 
inflammation  of  the  sac  is  <'onsidere<l,  or  the  prolmhility  oi  mortification  and^n 
paralysis  arising  from  embolic  plugging  of  the  distal  vessels,  (ho  practice  is 
one  which  merits  nn(pialiHed  condemnation.    Thai  these  accidents  are  not 
imaginary  the  cases  reported  by  Tillaux  and  Ksmarcb  prtjve. 

(iALVANo-PiiNCTt'KE. — It  is  uot  surprising  that  In  the  extended  application 
of  electro-therapeutics  to  the  trcutmi^nt  of  surgical  disease  so  pow^TfuI  an 
agent  should  be  tested  as  a  curative  means  in  aneurism.  The  permanent 
seating  up  of  vessels  by  a  powcrfid  current  of  electricity  was  suggested  in 
1831  by  Petrequin,  and  practised  us  early  as  1832  by  Mr.  B.  Phillips.  Alnnit 
the  same  time  this  subject  attracted  the  attention  of  a  number  of  ut  her  mo<ii- 
cal  men,  among  them  Mr.  Keate.  The  matter,  however,  only  came  promi- 
nently before  the  pTOtession  about  the  year  1845,  and  then  mainly  through 
the  I'csuliH  obtained  by  M.  Petroquin  and  Dr.  Burci,  two  surgeons,  the  fonner 
a  native  of  France  and  the  hitter  an  Italian.  In  1847  the  subject  was  niraiu 
introduced  to  professional  notice  by  (iueiraneau,  of  Poitiers.J  who,  by  rwa 
applications  ot  galvanism,  cured  an  aneurism  of  the  palmar  arch.  Tho 
method  consists  in  decomfKising  the  blood  in  an  aneurism  and  Ibcrehv  caus- 
ing coagulation,  by  intitrfjucing  two  or  three  elocinvpnnotui'e  needles  into 
the  sac,  arid  connecting  the  positive  pole  of  an  electn^-galvanic  buttery  con- 
aisting  of  twenty  or  thirty  culls  tor  eight  or  ten  minnt45s  in  succession  with 
oach  needle,  at  the  same  time  keeping  the  negative  i>ole  on  the  surface  of  the 
tumor  with  a  piece  of  moist  rag  or  sponge  interpose*!.  There  are  those  who 
insist  that  the  ponicivo  pole  should  rest  on  the  skin  and  the  negative  he 
applied  to  ihu  needles,  on  the  grtmnd,  I  suppose,  that  the  disengagement  of 
the  hydrogen  and  the  oxygen  of  the  blo<Ml  would  take  place  with  less  disturb- 
ance. The  formation  of  a  clot  by  electro-galvanic  decomposition  of  the  bliKKJ 
h  an  uncertain  result,  and.  when  it  dties  follow,  the  coa^ulum  is  so  tiotX  and 
pofisesses  bo  little  cohesivenoss  that  it  is  prone  to  break  (town  und  ojhmi  again 
the  cavity  of  the  sac  to  the  entrance  of  olood.    In  some  iusiancoH  lutUmm** 

*  llotmef'i  SjftUiD  of  Sur^^rj.  vol.  iii.  ji.  6Ul. 
t  L'Unioo  M^«lieji.lo,  August  U,  1»0U. 
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Uon  and  sloughing  have  followed  the  operation,  and  the  patient  haa  been  de- 
etrovod  by  hemorrhage.  Whether  this  comlitiou  of  the  nac  was  induced 
by  tlie  heut  of  the  needles  or  by  rapid  coagulation  of  the  blood,  is  a  qne!*tion 
whieh  has  not  been  determined. 

Of  23  ease-*  of  aneurism  treated  by  electro-galvanism,  and  eollected  by 
Bonnet,*  only  2  oiiivs  can  be  legitimately  claimed  for  this  method,  as  in  7  of 
the  9  reported  suecesscrt  other  nioawures  had  been  simnltancously  used.  Of 
the  50  i.ase8  of  aneurism  analyzed  by  Ciniselli.f  23  aro  recorded  a,**  cured, 
with  7  deaths.  This  reault  is  in  Huch  striking  contrast  with  that  given  by 
Bonnet  that  it  would  be  wise  not  to  pronounce  too  hastily  on  the  merits  of 
this  }>lan.  The  threatening  eomjdications  which  occurred  both  in  the  j*uc- 
ce8i*ful  and  in  the  unsticccsf^lul  cases  of  (Mnisclli's  collection  nuiy  [H)ssibly 
have  been  due  to  causes  which,  on  a  larger  and  more  careful  study  of  the 
subject,  will  prove  to  be  remediable;  and  this  view  is  strengthcued  by  the 
observation  of  Inter  ex]>eriraenirs. 

Dr.  John  Inincan  ha»  given  the  result  of  this  plan  of  treatment  in  a  col- 
lection of  89  ciiscs,  31  of  which  nuni!>cr  arc  stated  to  have  recovered.  Tho 
large^t  number  of  cases  of  elect  ix)puncture  for  the  cure  of  aneurism  brought 
together  for  anaiyt*is  is  that  of  Petit,  comprising  114,  with  69  reooveries. 
The  results  of  the  last  two  writers  do  nut  materially  differ. 

Inthoductios  of  Substances  into  the  Sac.  and  a\so  SuBcuTANEorai.Y. — 
Ed'orts  have  been  made  at  various  times  to  induce  c<ingidation  of  (he  bl«K»d  by 
introflucing  into  the  sac  certain  liquid  and  solid  materials.  Monteggia,  of  Italy, 
suggested  for  this  purjtose  the  use  of  solulions  of  tannic  acid  and  of  acetate 
of  lead,  substances  which  ixjssess  a  solidifying  power  over  the  blood.  The  per- 
chloride  of  iron,  from  its  |»ro|>erty  of  (piickly  causing  coagulation,  is  the  agent 
at  present  almost  exclusively  nsird  for  this  ]»urj)ose.  Tho  manner  ol'eniploying 
the  fluid  is  that  practised  by  Pr.ivaz.  whose  experiment*  on  the  et^oots  of  this 

f)reparation  <d'  iixjn  have  been  chietJy  instrumental  in  introducing  it  into  the 
ist  of  remedies  for  tbe  irealmeut  of  vascular  and  other  tumors.  Twenty 
drops  of  a  solution  of  the  perehloride  of  iron  should  be  slowly  deposited,  ac- 
cording to  Dieiilafoy.  in  an  aneurism  containing  three  or  four  ounces  of  blood, 
bv  meansol'  an  ordinary  hypoiiennic  syringe.  While  the  coagulation  is  taking 
place  (tho  work,  usually,  of  eight  or  ton  minutes),  and  for  at  least  one  hour 
after,  the  circulation  through  the  sac  must  he  arrested,  by  pressure,  both 
above  and  below  the  tumor,  with  a  twtifold  object,  that  of  favoring  the  solidi- 
fication of  the  blood,  and  of  preventing  any  fragments  of  the  concretion  from 
entering  the  efferent  part  of  the  vessel.  The  operation,  if  not  couti-a-indicated 
by  the  Ibrmalion  of  the  desired  clot,  or  by  the  development  o'i  inflammatory 
phenomena  in  the  sac,  may  be  repeated  in  four  or  five  days,  observing  the 
aame  details  as  in  the  first  instance.  Twice  only  have  I  directed  the  use  of  this 
agent,  and  then  in  a  case  of  true  femoral  aneurism,  which  had  proved  rebel- 
lious to  other  forms  of  treatment.  Eight  drops  of  the  liquid  on  the  first  occa- 
sion, and  twelve  on  the  second  application,  were  introduced,  without  causing 
any  j)uin  or  other  ineonvenience ;  but  no  ]>ositive  result  was  noticed  from 
its  use.  Malgaigue  informs  us  that  of  eleven  cases  treated  by  this  method, 
four  died,  two  recovered,  and  none  who  surTived  escaped  without  having 
sutlere<l  from  some  serious  complication.  Holmes  states  that  of  eighteen 
cases  of  aneurism  in  which  the  injection  was  used,  four  proved  fatal,  the 
causes  of  death  being  gangrijne  of  the  sac.  and  phlebitis.  Such  a  death-rate, 
and  the  hazards  attending  the  oiwralion  even  should  the  patient  escape  with 
his  life,  justify  us  in  rejecting  tne  method  of  injecting  true  aneurism  with 
any  of  our  present  known  coagulating  agents,  as  one  which  should  be  ban- 
ished from  surgical  practice. 

Erootin. — Langenbeck  conceived  the  idea  of  injecting  into  the  subcutane- 
OUB  tissue,  external  to  the  sac.  a  concentrated  pi-eparation  of  ergolin.  It  was 
thought  that  the  property  possessed  by  this  drug,  of  exciting  contraction  in 
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the  mueicular  walls  of  the  uterus  and  of  the  blood-vessels,  miirht  in  Mice  tnun- 
nor  favorably  affect  the  sac  of  an  aneurietu.  A  case  oV  Hubclavian  aneurism 
18  reported,  in  which  sixteen  injections  of  ergotin  were  mude  in  the  rourse 
of  six  weeks,  with  marked  diminution  of  the  swellinp.  and  which  was  (subse- 
quent ly  curtMl  by  digital  compreHsion.  kept  up  hIx  houi-s  a  day  f*)r  hix  *hiyH.* 
Profei^sor  Lan^unbeck  gives  a  caije  of  aneurism  of  the  radial  arteiy.  of  old 
etandinj^,  t-uivd  in  ei^ht  days  by  the  subciitaneouH  injection  of  erjjot.  If  the 
sac  is  destitute  oi'  muscular  tibres,  the  ertjot  can  exert  no  conii*aciin^  inHu- 
once  over  the  tumor,  though  it  mi<jht  diminish  the  flow  of  blo*>d  into  the 
latter,  a  contiilinn  favorable  to  coagKlati(tn,  by  dimininhing  the  calibre  of  the 
afferent  aud  efferL'ut  portions  of  the  artery.  May  not  the  slight  success 
which  ha»  followed  the  use  of  this  a^i^ent  have  resulted  more  from  inflamma- 
tory effects  around  the  sac,  CAuned  by  the  irritation  of  the  liquid  iu  the  cellu- 
lar tissue^  than  from  its  physiological  action  on  the  organic  muscular  fibres 
of  the  partrt? 

When  erijotin  is  employed  in  the  treatment  of  aneurism,  the  best  form  of 
the  article  is.  perhaps.  Squibb's  tluid  extract. ea(.h  (ninitn  of  which  represents 
one  grain  of  ilie  orj^ot.  Ten  drojis  of  this  prejiaration  may  he  introduced  b<v 
tweeu  the  skin  and  the  sac.  by  means  of  the  ordinary  hypodermic  syriniro 
The  repetition  of  the  injection  must  lie  determined  by  the  degree  of  irritation 
produced,  and  by  the  pr<:tgreHs  of  soliilitifutiHUi  in  the  tumor.  Oftener  than 
once  in  two  or  three  days  would  be  improper  under  the  most  favorable  cir- 
cumstanccH. 

iNTUoDircTiiJN  or  Solid  Substances  into  the  Sac. — Attempts  have  been 
nuide.  by  introducing  solid  materials  into  the  sac  of  an  aneurism,  to  secure 
coagulation  of  its  bloo/l,  a  practice  drawn  from  the  well-known  effects  of 
stretching  a  thread  across  a  vessel,  or  of  the  presence  of  any  irregularity 
encroaching  njKtn  its  lumen,  the  foreign  b<xly  soon  becoming  covered  with  m 
layer  of  fibrin.  The  earliest  attempt  of  this  kind  Was  made  by  Moore,t  who, 
in  a  case  of  aneurism  of  the  aurtu.  introduced  int4>  the  sac.  through  n  delic^to 
canula,  twenty-six  yards  of  iron  wire.  Though  the  tumor  became  more  solid 
aud  the  pulsation  ceased,  the  amelioration  of  the  symptoms  was  only  tera- 
poi*ary ;  violent  intlammaiion  of  ihe  sac  was  produced,  which  extended  to 
the  pericardium,  and  tbt-  patient  died  five  days  after  the  operation. 

Baceili.  of  Home,  intnMlnced  into  an  aneurism,  through  a  ntfllow  trocar  on«- 
Beventeeuth  of  an  inch  iu  diameter,  a  watch-spring  fourteen  inchos  long  by 
one-twonty-tifth  of  an  inch  bnmd.  Inrtanimation  and  gaugRuie  of  the  t«ac 
followed,  and  the  patient  died  on  the  thirtieth  day  following  the  opemtion. 

Dr.  iJichard  J.  Levis^  of  this  city,  in  187G,  in  a  case  of  aneurism  of  the  sub- 
clavian and  innominate  arteries,  which  had  extended  into  the  thorax,  intro- 
duced sevenil  yards  of  hoi-se-hair  into  the  sac.  A  second  case  of  aneurism 
of  Ihe  external  iliac  was  treated  in  a  similar  manner  by  the  same  surgeon. 
Both  cases  termiimted  fatuUy,  the  last  by  inflammaiion  and  suppumlion  of 
the  sae.  the  patient  dying  (Vom  hemorrhage. 

Dr.  Maury  used  the  horse-hair  in  a  similar  manner,  in  aneurism  of  the  sub- 
clavian artery,  in  a  patient  admitted  into  the  Philadelphia  Hospital,  but  with 
nn  unsuccessful  result.  And  r*r.  Bryant,  of  London,  employed  the  sam« 
material  in  a  case  of  po]>liteal  aneurism,  which  was  also  followed  by  tbo 
death  of  the  patient.     The  last-named  surgeon  has  used  catgut. 

These  experiments,  to  be  sure,  have  been  made  on  the  most  hopeless  fonne 
of  aneurism  ;  but  it  is  doabtAil  if  their  repetition  will  yield  any  more  satis- 
factory results. 

AcupuNcrrRE  Needles. — Attempts  have  been  made  to  cure  aueurisn»  by  in- 
troducing into  the  sue  in  different  airections  verj- delicate  and  higbly-|>olifihed 
iu;upunctui*e  needles.  TIiih  pljin.  the  suggestion  of  Velpeau,  ban  rarely  been 
practised.  Dunville  i*elates  a  case  of  aneurism  of  the  arch  of  the  aorta,  in 
which  nino  fine  needle^  two  and  a  half  inches  long,  were  introduced.    Tbo 
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Eatient  died  in  two  weeks  from  hemorrhage.  As  fourteen  inches  of  fine  wire 
ad  been  previously  deposited  in  the  sac,  it  is  difficult  to  duterniino  to  which 
wore  to  be  credited  the  subsoquont  inflammation,  HJont'hing,  bleedinir,  and 
death.  In  a  cane  of  iVnioral  aiieuri.sni  seal<'d  ii»  the  groin,  alter  the  failure 
of  prestture,  and  the  paliont  bciii^  unwilling  to  allow  the  application  of  a 
ligature  to  the  external  iliac  arleiy.  I  introduced  seven  acupuncture  needles 
into  the  tumor,  and  retained  them  for  hvclve  liourn,  but  without  either  evil 
or  good  rosnlis.  Mucewen  cured  a  poplitwil  aneurism  by  conjoining  acupunc- 
ture with  pit'j^sure ;  the  latter.no  doubt,  wasi  most  iutiuential  iu  bringing 
about  tlie  renult. 

CoMPAHtstiN  OF  Methods. — I  do  not  think  it  ii*  possible,  at  prenent,  to  e»- 
tabhsh  any  fair  comparison  between  the  ditterent  niethodn  etnployed  for  the 
treatment  of  aneurism.  Many  cases  which  are  recorded  as  cures  have  been 
inaua;i;ed  by  a  combination  of  measures,  so  that  it  is  im]}ossibIe  to  determine 
which  exercised  Ilie  controlling  power.  In  many  others,  subjected  to  pi-esa- 
ure,  instrumental  and  otherwise,  the  appliances  have  been  badly  selected,  or 
the  assistantb  unskilled,  or  iuKufTlcieut  in  number;  in  not  a  few.  the  treat- 
ment  may  have  been  preniaiurely  abandoned,  when  a  liirle  nuuv  patience 
and  perseverance  would  have  crowueil  the  work  with  success. — an  objection 
which  cannot  be  urged  against  the  ligiituro  ;  and  in  some  instances,  doubtless, 
the  plan  selected  was  not  well  aduptcil  to  the  cases  treated.  Enough,  how- 
ever, I  think,  is  known  to  narrow  down  the  treatment  to  tliree  plans. — rest, 
the  ligature,  and  compit^ssion.  The  exceptional  cases,  such  as  may  bo  prop- 
erly ix'garded  as  surgicjil  in  tla^ir  character,  may  become  subjects  of  some  of 
the  other  forms  of  truatrnent  already  descHbed. 

Holmes*  has  instituted  a  comparison  between  the  methods  by  ligature 
and  by  compression,  as  applied  to  aneurism  of  the  popliteal  in  the  various 
hospitals  of  Great  Britain,  with  ihe  fitllowing  result.  Of  44  cases  in  which 
ihe  femoral  was  ligaied  after  compresfiion  had  failed,  36  i*ecovered  and  8  died. 
Among  the  recoveries,  4  took  place  after  amputation,  and  in  1  the  aneurism 
retnrnwl.  Of  77  cases  treated  by  the  ligature  at  oner.  1 1  died,  and  tlie  entire 
number  of  failures  was  15.  showing  a  pereeutage  of  14.3  deaths  and  19.48 
failures.  Of  the  124  cases  treated  by  compression.  ^G  were  euivd  at  once; 
in  44  of  the  others  the  ligature  was  ajiplied  with  success  in  31,  nmking  (he 
entire  number  of  successt'ul  cases  !>7,  and  of  unsuccessful  27.  Ol"  tlieso  last 
onl}*  13  died.  5  after  amputation  wilhouL  previous  ligaiuit?,  and  8  after  liga- 
ttire.  the  deathnite  being  10.5.  and  the  rale  of  failure  21.8.  This  exhibits  a 
slight  percentage  of  deatlis  in  favor  of  compression.  The  statistics  of  Holmes 
brinir  out  another  fact,  namely,  that  ligature  after  compression  is  more  fatal 
than  when  done  at  once,  the  rate  of  mortality  when  the  ligature  was  applied 
after  pressure  had  failed  having  been  29.54  per  cent.,  while  it  was  only  19.48 
percent,  when  tbe  ligature  was  applied  witlioul  any  ])reviotis  treatment. 

Under  any  cir<:unislances,  the  treatment  of  spontaneous  aneurism  is  at- 
tended with  much  uncertainty  as  to  the  final  issue.  The  same  considerations 
which  govern  the  surgeon  in  undertaking  any  gmve  opemtion  should  have 
equni  weiglu  when  applied  to  cases  of  aneurism.  Where  the  kidneys  are  dis- 
eased, or  I  be  patient  is  much  exhausted  by  pr<jIonged  sutfering,  and  where 
there  is  extensive  disease  of  the  heart,  or  a  second  aneurism  is  present,  affect- 
ing the  abdominal  or  the  thoracic  aorta,  any  operation  is  of  doubtful  pro- 
priety, and  most  of  all  the  ligature.  One  thing.  I  think,  will  be  apparent  on 
a  careful  examination  of  this  subject,  that  an  aneurismal  sac  is  VGty  sensitive 
to  irritants  of  any  kind,  and  that  therefore  all  methods  wbich  consist  in  sub- 
jecting an  aneurism  to  the  presence  of  foreign  iHalies,  in  onler  to  secure  co- 
agulation of  its  contents,  are  «langerous  procedures.  In  all  aneurisms  which 
come  proj»erly  within  the  scope  of  surgical  treatment,  pressure,  in  some  one 
or  in  several  of  its  forms, — including  flexion  as  oneof  tliese, — should  be  first 
and  fairly  tested,  always  preceded  by  preparatory  measures,  such  as  entire 
quiet  in  the  recumbent  position,  a  properly-reguhiLcd  diet,  and  the  exhibition 
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of  heart-sedatives,  subjects  which  have  been  alreBdy  noticed.  If,  after  a  patinnt 
trial.  lhe»ij  measures  fail,  and  if  tlioitj  be  no  eontni-indieating  oircurn>ianct«, 
of  a  conslitutionul  or  lowd  ehurat'ler,  resort  may  be  had  to  ihe  li^uiui-c,, 
allowin*;.  however,  before  making;  !lie  operation,  ample  lime,  when  tlie  eat 
is  not  urgent,  fur  I  ho  soft  parts  l-o  recover  from  the  eifeets  of  the  presnuro,* 
and  for  tlie  ^eiieml  systAint  to  overcome  tho  exhaustion  consequent  on  tiie 
previous  treatment. 

Palse  Aneurism. — Under  false  aneurism  I  include  all  collections  of  blood 
which  cfHiiinunieate  with  the  cuvily  of  ait  artery,  but  which  anj  not  circum- 
scribed by  a  sac  derived  from  the  walls  of  the  vessel.  Under  this  bead  como 
dissecting  aneurism,  tiaumatie  aneurism,  and  true  aneurism  in  which  the  sno 
has  ruptured  and  its  blo^^d  escaped  into  the  surrounding  parts. 


Dissecting  Anetirifim. — The  term  was  first  use<i  by  Laennec^  though  the 
disefi^r  hail  Iutii  previouj^ly  dchiinhed  by  Morgagni  and  others.  In  this  fonu 
of  aiieuri>iii  the  tuuiea  iutinia  yields,  and  the  blood  finds  its  way  into  tho 
luniia  iiiudia. — asshown.  tirsi,  by  Dr.  Ponnock, — and  may  become  ditfuso*!  fop 
a  considerable  distance  up  and  down  the  vessel,  separatiufr  the  layeiN  of  the 

middle  coat  thjui  each 
Fid.  f,2i\.  Fio.  627.  other;  or.  if  the  bbiixl 

passes  beyond  the  lim- 
its of  this  coal,  it  may 

— -—    8iMea<l    itself    through 

\  m^lw   IZS^^V^Sv  tne  connective  tisauk}  of 

the  ndvonliiiuus  tunic 
Mr.  Krichsen  dwseril 
a  variety  of  dissecting-^ 
aneurism  in  which  the 
bliiod.  at\er  bivaking 
through  the  iiitimnana 
rending  asunder  tho 
layer  of  the  middle 
conl.  again  enters  the 
cavity  of  the  vessel  lit 
a  point  s<mic  di^tanc*] 
from  the  lirsi  opeuiof^*] 
(Fig.  5l'(v)  Mr.  Shek- 
elton,*  ai*  early  uh  IH'£2^ 
described  a  Himilar  fonn 
of  the  disease.  In  oQd 
case.  recordtMJ  by  Dr. 
Hendersfin.t  the  upper 
opening  into  tlie  coats  of  the  aorta  took  place  near  to 
the  left  subclavian  and  the  lower  opening  into  the  left 
common  iliac  artery.  Dissecting  aneurism  (  Fig.  527)  b 
limited  for  the  mont  part  to  the  aorta,  and  mi»st  tVv<^ueniJy 
tt)irsarch.  ]>articnbirly  the  ascending  portit)n  of  the  latter. 
in  10  out  oi'  ly  cases  uiialy/.ed  by  Dr.  Peacock, J  it  involved 
the  fii>*t  part  of  the  vessel.  The  inmmiinatc  artery  amy 
aneurism  by  continuity  of  si ructun*.  Thr  discjise  affects 
tioth  males  ami  femalcK  though  the  latter  sutler  m<mt  freijuently.  Of  15 
cases  collected  by  Dr.  Peacock,  and  21  by  Dr.  Crisp,  making  together  3i? 
cases  in  which  the  sex  was  given,  17  were  males  and  in  females.  The  agw 
of  the  patients  varied  from  twenty-tour  to  eighty-four  years.  There  are  no 
symptoms  which  reveal  the  existence  of  this  form  of  aneurism,  and  its  ter> 
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mination  is  uHually  by  rupture,  in  which  the  blofxU  when  the  BHceudiiig  part 
of  the  aorta  is  involved,  eseapen  inio  the  ptM'icanlium. 

Shekclion*  alludt'H  to  two  i-uhcs  touiul  in  hiHiios  used  for  dissection,  in 
which  a  pnrtiiilly  s|n)ntanei»!iM  curi'  had  oocunvd.  In  one,  the  untcrior  part 
of  the  abdomiiud  auria  wan  tunnelltil.  nrid  the  canal,  which  was  lined  with  a 
deposition  ot'fibriu.  (»pe7ied  by  two  oriticcH.  one  into  each  of  theeoiumon  iliacH. 
[n  the  second,  the  walls  of  tlio  lef'i  priniirive  iliac  were  Hep»amicd,  and 
thi*oufjb  thi--*  thebltxxl  passes!  tu  the  liinh?*.  while  the  ciix-nlalion  in  the  pelvis 
waH  carried  on  thi-<)nirh  the  usnal  channel  of  the  internal  iliac. 


Traamatic  Aneurism. — -Thiy  is  another  form  of  falne  aneurism,  and  may  bo 
produced  in  vuriony  ways  :  1,  by  punctured  wtnuidrt  ;  2,  by  ^uUHhot  wonndu,  in 
which  the  vesnel  may  be  immediately  opened,  (»r,  iC  the  artery  be  only  grazed, 
this  may  not  lake  place  for  Heveral  days,  or  until  the  detachment  oi'a  .*il<>iigh  ; 
3.  by  the  sharp  fni^ment  of  a  bone,  as  rtomelimes  i>ccnn*  in  fi-aclnrert;  4,  by 
forcible  attemptt)  to  ix^duce  old  luxations;  5,  bv  overstrain  in  which  an  artery 
gives  way;  and,  6,  by  the  ulcenition  or  the  sloughine;  of  a  true  aiieuriitmal 
Wic.  There  are  two  forms  of  traumatic  anetirism,  the  diffused  anil  the  cir- 
eum.seriht'/f.  Uoth  may  t'xist  with  or  witht)nl  an  external  wound.  Between 
traumatic  and  spontaneotin  aneurisms  theiv  is  this  important  distinnion, 
tliat  in  the  first  thetv  iH  uHiially  U'fore  the  accident  a  sound  condition  of 
the  itijureii  vessel,  whereas  in  the  Iar*t  the  arten*  is  discfU^ed. 

Diffused  traumatic  aneurism. — Wluii  an  artery  is  wounded  by  a  stab,  the 
blood  escapes  through  the  external  wound,  but  nuiy  eca-se  tcj  flow,  either  in 
consequence  of  the  resistance  offered  by  the  tissues,  or.  more  generally,  from 
the  pressure  which  is  immediately  app1ie<l.  The  wound,  being  closed  and 
banciaged.  unites,  and  to  a  careless  s|»coiati>r  all  may  appear  well.  The  blood, 
however,  continues  to  escape  iroxw  the  opening  in  the  artoiy,  (litfusing  itself 
through  the  siirrounding  parts.  sUiwly  if  the  lesion  in  the  vcHseJ  is  snuill  and 
the  contiguous  structures  are  ci»nipactly  bound  t*)gether  by  dense  connective 
tissues  or  St nmg  a|H)neu roses,  or  rapidly  when  the  o]»ening  is  large  or  the 
Vessel  lies  in  regions  like  the  axilla,  llie  pO])liteal,  or  the  gluteal,  where  the 
anatomical  cotnponenls  are  hH^^c  and  cxtensibU;.  The  pn»gress  of  such  an 
extravasiition  is  retartic<l  bj*  the  cotidensatitm  and  the  iiiflamnmtoiy  adhe- 
sion of  the  surrounding  structures,  and  also  by  coagula  of  blood  and  masses 
of  tibrin. 

Symftoms. — The  signs  of  this  accident  ai-e  the  presence  of  a  soft  swell- 
ing, which  may  have  been  jneceded  by  a  copious  external  hemorrhage 
which  ceased  on  the  ajipiieation  ijf  a  Hrni  i-omprcHs;  or.  where  there  is  no 
obstacle  to  lheescaj)e  of  olood  externally,  as  in  a  direct  wound,  there  niuy  bo 
no  swelling  discoverable  until  after  the  wound  ha?*  united  and  the  comproHses 
used  in  dressing  have  been  removed.  As  iht-  tumor  enlarges,  its  arterial 
origin  will  be  disclosed  by  the  pivsenee  of  pulsation,  attended  by  a  blowing 
or  a  purring  sound,  and  the  absence  of  the  pulse  in  the  vessel  bel(»w.  The 
size  of  the  aneurism  will  be  ilelermiiied  by  its  locality.  In  the  axilla,  where 
the  tissues  arc  loose  and  its  boundaries  very  movable,  in  the  thigh  or  at  the 
r<x>t  of  the  neck,  it  may  attain  a  very  great  bulk,  whereas  in  ihe  palm  of  the 
hand  or  at  the  bend  of  the  arm  it  may,  in  consequence  of  the  strength  and 
peaiatanee  of  the  fascia,  grow  very  slowly.  The  tendency  of  ditVuse  aneurism 
is  to  extend*  stretching  and  separating  the  anatomical  component.s  of  the 
parts  in  which  it  is  situated,  and  tilling  the  space  with  soft  riots,  until  inflam- 
mation, abscess,  or  sloughing  takcj*  place,  when,  an  external  opening  being 
formed,  the  patient  is  liable  to  perish  from  hemorrhage. 

TuEATME.NT. — All  teiuporiziug  expedients  in  ca.ses  of  a  growing,  diffuse 
aneurism  aiv  hazanlous.  Occasionally  a  case  is  cured  by  compression  or  by 
flexion,  but  the  success  of  such  mea.sures  is  too  uncertain  to  justify  delay 
in  adopting  a  moiv  radical  course.  The  safety  of  the  patient  depends  upon 
exj>osing  the  divided  extremities  of  the  injured  vessel  and  securing  them 

*  Hft^don,  DiMftsei  uf  tbu  Ileurt  and  Aorta,  Put  II.  p.  ISIU. 
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with  lif^atiires.  In  deeply-situated  arteries,  auch  as  the  poBtcrior  tthiAl  in 
the  calf  of  the  lei^,  or  thu  i^luteal  in  the  buttock,  this  is  not  always  an  i«isy 
task.  It  ia  always  desiiiil)!*?  to  tie  the  voHsel  as  no4ir  ihe  seal  of  the  oriffinal 
injury  aa  posHible,  mlher  than  to  li^ato  the  trunk  nt  a  distant  point.  When 
the  latter  is  |»racti^^L'^l,  the  Nur^eon  ha.s  no  fiecurit^'-  against  a  renewal  of  the 
bleeding  from  the  di-^lal  nido  ot*  the  iinetirism. 

In  performing  the  operation,  the  cireulution  must  be  controlled  by  first  ap- 
pl3nn^  a  tourniquet  to  the  artery  above  the  tumor.  An  ineision  should  next 
De  maiie  into  the  swelling  its*  entire  length,  and  all  the  coagulu,  liquid  bUxMl, 
and  neeroHt'd  linsue  htdoni^ing  to  Ihe  extravasation  turned  out.  A  careful 
search  musi  now  be  niadr  for  the  wounti  in  the  artery.  Should  il  have  been 
cut  entirely  aerosn,  greater  difficulty,  in  con^equenee  of  its  retraction,  will 
be  experieneed  in  finding  the  vessel  than  would  have  been  the  cose  if  its 
continuity  had  not  been  entirely  severed. 

After  getting  ritl  of  all  foreign  accumulatiouH,  and  washing  out  the  wound 
well  with   injoclionw  of  a  soluiion  of  bichloride  of  mercury,  in  order  to  n*- 
move  everylning  which  tend.s  lo  obscure  the  examination,  the  surgeon,  if  be 
fails  to  identity  the  arteiy,  may  have  the  tourniquet  or  other  pressure  slowly 
relaxed,  at  (be  saute  time  keeping  his  eye  intently  directed  to  the  wounds 
that  bo  may  detect  the  point  whert*  the  blood  begins  to  make  its  anpearunw 
Should  the  hemon'hage  eommcneo,  he  may  in  this  way  identify  tne  locality 
of  the  vessel.     Sometimes  the  same  end  can  be  accomplished  by  carefully 
exploring  with  the  ])oirit  of  a  probe  the  region   in  which  the  arter)''  ehoull 
be  found,  the  presence  of  which  may  be  disclosed  by  the  instrument  enterinj 
its  orifice.     It  may  he  that  a  false  aneurism  occupies  a  position  not  admitting 
of  the  use  of  the  tourniquet.     In  such  a  case  the  operator  must  proceed  with 
great  caution.     Ho  should  first  make  an  opening  into  the  swelling  just  sutti- 
cient  to  admit  the  iinger  (aHeptic)  iji  one  of  the  hands,  so  as  to  prevent  the 
external  escape  of  blood,  while  ho  conducts  the  digit  to  a  point  which  he 
believes  to  be  the  orifice  of  the  artery;  the  external  wound  should  be  slowly 
enlarged,  frequently  stopping  to  aftcortain  if  the  tinger  is  rightly  placed.  & 
fact  which  will  be  known   by  the  absence  of  bK'eilijig,  and  changing  it  tVoi 
point  to  point,  should  the  hemorrhage  occur,  until  the  right  one  haft  be< 
reachiHi,  after  which  he  may  boldly  extend  the  incisions  to  the  utmost  bound* 
of  the  tumor.  8Ci*a|>e  away  the  clol«.  and  cautiously  dissect  down  upun  the 
vessel  above  the  finger,  and  surround  it  with  »  ligature  above  and  below  thtf 
seat  of  injur}-.     1  have  found  the  awl  described  by  Professor  Homer  (Fig. 
628)  admirably  suited  for  applying  the  thread  to  the  artery  under  such  cdr- 
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cumstances.  The  instrument  has  a  short  curve,  and  has  a  shoulder,  instead 
of  an  eye,  a  short  distance  from  its  extremity,  tho  latter  being  awl-shaped 
The  needle  is  made  very  strong,  and  is  mounted  on  a  stout  handle.  In  lining 
it.  a  thread  is  looped,  passed  over  the  point,  and  tighti'ued  above  the  shoulder 
It  is  then  dipped  into  the  tissueH  on  one  side  of  the  artery  to  wliirh  the  liga- 
ture is  to  bo  ai)plied,  and  hnmght  out  on  the  other  side;  the  thread  is  theu 
h<_K>ked  over  tne  point  with  a  tenaculum,  ai^er  which  the  instrument  can  bo 
withdrawn  and  the  cord  tied.  At^er  the  cardiac  end  of  the  ve?*sel  has  been 
secured,  and  the  bleeding  thus  stopped,  the  distal  end  must  be  searched  for 
and  subjected  to  a  similar  treatment.  \i*  the  surgeon,  notwithsi.anding  the 
best-directed  efforts,  fails  t^  ligate  the  artery. — an  exceptional  occurrence, 
however. — he  must  rely  upon  pro|)erly-constructed  compressea  rendered  anti- 
septic by  a  solution  of  carbolic  acid,  or  on  the  actual  c«utery. 
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The  wound  after  the  operation  for  diffused  aneurism  doen  not  unite  quickly, 
like  an  ordinary  incised' one,  but  granulates,  aa  in  wounds  of  tbo  open  ola»9. 
The  ^rtjatertt  attention  must  be  given  to  the  dresning.  The  parts  having 
been  tirst  washed  out  with  a  soluiion  of  bichloride  of  mercury  (one  to  one 
thousand),  a  drainage-lube  should  be  introduced,  the  edget<  of  the  wound 
brought  together  by  sutures,  and  I  ho  ii^ual  antiseptic  dressing  applied.  When 
the  suppuration  is  free,  the  dre.swiug,  in  all  its  details,  must  be  repeated  once 
in  two  days.  The  diet,  and  the  adininistriilion  of  tonics  and  stimulants,  must 
be  determined  by  the  conatitutioual  sluLo  of  the  patient. 

False  circumscribed  nneurism  is  one  in  which  the  escape  of  the  blood  from 
the  wounded  artery'  is  followed  by  inflummatorj'  intilti-ation  of  the  surround- 
ing pans  and  the  conver- 
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sion  of  this  transudation 
into  a  circuMiHL-ribing  wall 
of  connective  tissue.  In 
the  commence  nieut  of 
false  aneurism  there  is 
usually  no  ditfeit^iue  be- 
tween the  difliise  jind  the 
circumscribed  variety,  the 
point  of  distinction  con- 
sisting in  the  investing 
wall  nf  lymjih.  The  tumor 
is  Irequcntly  Ht*un  at  the 
bend  of  the  arm,  in  the 
palm  of  the  baud  <  Fig, 
B29).  and  near  the  wrist 
(Fig. 530)  where  thu  radial 
artery  is  supertieial  and 
exposed  to  injury.  Vene- 
section, a  fragment  of  a  percussion-cap,  the  point  of  a  knife,  or  a  particle  of 
glass,  most  commonly  cause  the  accident. 

When  the  aneurinm  is  the  result  of  a  small  puncture,  the  circumscribing 
eac  is  oi\en  formed  in  part  by  the  dense  cnntiective  tissue  constituting  the 
_fthealb  of  the  artery.     This  is  more  especially  the  case  where  the  aneurismal 

swelling,   in    consequence 
Fio.  530.  of  pressui'o   being  imme- 

diately aftplied  to  the 
bleeding  orifice,  does  not 
appear  until  several  dajrs 
after  the  accident.  Under 
such  cii-cumstances  the 
opening  in  the  vessel  has 
Ih'cu  partially  rc]>aired, 
but  the  union  does  not 
possess  Buiticient  stivngth 
to  withstand  The  blood- 
pressure,  and  either  gives 
or  iK'Comes  stretched  and 
thickened.  The  forma- 
tion of  a  sac  tmnsforms  thf  condition  of  the  tumor  very  much  into  that  of 
a  true  aneurism,  and  the  same  concentric  deposition  of  fibrin  takes  place  as 
in  thf*  latter. 

SrMPTOMS. — ^The  swelling  is  of  less  magnitude  than  in  the  diffuse  form  of 
the  disease,  is  somewhat  sharply  detincd,  possesses  considerable  resistance, 
pulsates  synchronously  with  the  contntction  of  the  left  ventricle  of  the  heart, 
and  yields  a  distinct  bruit  to  the  ear.  Pressure  upon  the  artery  above  arrests 
puls;ttiim  in  the  tumor  and  causes  it  to  diminish  sensibly  in  size. 

Treatment. — As  circumscribed  aneurism  is,  anatomically,  closely  allied 
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to  true  aneurism,  it  Hhould  bo  tivated  first  by  eompreasion.  As  the  tnmor 
18  gonemlly  tniirvl  in  a  supertirial  situation,  the  nrrery  win  bi?  xory  ea^il^ 
contnjlled.  aiul  llii'  ]jivsHure  mIiouM  Ite  uppliud  a  short  distanro  above  the  **aoi^ 
Flexion  can  often  hii  advanlaii^t'ously  used  in  conjunction  with  |troflRUi'e,  either 
digital  or  inHtruniLintiil.  When  cmnpression  fails,  resort  niusf  hr  had  to  the 
liiratutv.  AfUT  iirovidiuic  f'nr  {\w.  possible  occurrence  of  iiciiiorrliaio^  by 
plaeinjL^a  tourni'pict  liRwely  upon  the  arm,  or  detailing  an  assistant  to  nuike 
distal  eom|»i*eK,sinn  if  nece»*iary  over  the  artery  leading  to  thi?  aneurism.  aD 
incision  shoulil  lie  made  over  the  tumor,  commencing  a  short  distance  al>ova 
and  terminating  a  like  distance  below.  The  skin  should  bo  caret\dly  dis^ieoted 
otT  on  each  side,  and  the  vessel  exposed  and  tied,  both  on  the  eanltae  and  on 
the  distal  side  of  thu  swelling,  with  the  animal  thread,  afl^r  which  the  skin 
can  be  replaced  and  the  Haps  stitched  together  with  a  few  pointn  of  the  in- 
terrupted suture.  Some  writers  direct  the  Uiying  open  of  the  sac  and  tho 
removal  of  its  contents  when  the  vessel  is  lied.  This  procedure  I  never  adopt 
in  practice  unless  the  swelling  is  very  large.  At\er  the  artery  is  ligateiL  the 
coagulum  in  the  aneurism  is  gradually  absorbed,  and  the  wound  in  the  M>("t 
parts  unites  by  quick  union,  whyreas  if  the  sac  is  laid  open  the  cavity  must 
supjiurate  ami  tho  chasm  be  repaired  by  a  slower  process  of  granulation 

\Vhcn  the  aneurism  is  connected  with  the  radial  artery  near  the  wrist,  it 
will  he  necessary  to  lie  both  the  sujiertieial  volar  and  the  radial  vessels  ou 
liie  distal  side,  to  interrupt  completely  the  circulation  in  t!ie  sae. 

When  the  tumor  is  sealed  in  the  hajid  and  is  CDum^cled  with  the  sujwrficJal 
palmar  arch.  I  am  in  the  hahit.  after  dissecting  the  skin  from  tho  swelliiig.  .d' 
|>assing  a  needle,  armed  with  a  strong  double  ligature,  beneath  its  base  and 
Btrangulating  each  half  separately.  After  the  moss  sloughs  off,  the  skin  can 
be  still  used  to  cover  uj)  the  part. 

Arterio-venons  Anearism. — Another  form  of  false  aneurism  ia  that  which 
ifi  commouly  known  as  the  arterio-venous.    Of  this  there  are  two  varieties, — 
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one  in  which  the  walla  of  an  artery  and  of  a  vein  are  closely  united  by 
inflammatory  adhesion  and  a  direct  communication  exists  between  the  Iwol 

— direct  ancnriam, — generally  culled 
Fro.  632.  aneurisnial  varix  (Tig.  531);    and 

one  in  which  a  sac  is  formed  ciul 
of  tho  connective  tissue  between 
an  artery  and  a  contii;uous  vein, 
sepaniting  the  two  »f»nie  distano© 
apart,  and  through  which  the  bUMMl 
passes  iVom  the  artery'  before  ent<(r- 
ing  the  vein  ;  this  is  an  inftrmediaU 
or  varicose  aneurism.  (Fiif  53:i.) 
Those  aneurisms  are  generally  aitu- 
Ated  at  the  bend  of  the  arm.  and, 
with  few  exceptions,  are  of  Iraii- 
matie  origin ;  though  they  may 
also  arise  sponluneously.  When  traumatic,  thev  are  usually  cause<i  in  (he 
Operation  of  veuetMictiuu  by  the  blade  ui'  the  lancet  pasetug  through   liitt 


t.  or  tkficw-  ftrifHirlmi ;  th*  m*^  tvlnc  twtwf*>t) 
[.Mill.   i»in  •lilt  II..- hntcbt*!  MHcrv  —  in^rmr 


ANEURISM. 


685 


median  bnsilic  vein  and  the  bicipital  aponeurosiH  and  puncturing  the  bra- 
chial arlory  beneath.  *;<ni|iil — u  Krenon  mirgeon — ntates  that  in  fifty-RCven 
caries  the  accident  (K-cunvd  thirty-one  tinicn  tn>m  venesection.  The  infre- 
quency  of  ihin  aueurism  at  j>rcscnl  is  hir^ely  due  to  the  disuse  of  bleeding 
as  a  remedy  in  difleane.  The  atfeclion,  however,  is  not  confined  to  the  artery 
and  the  veins  of  the  arm.  It  ha."*  been  met  with  between  the  aorta  and  (he 
OHcending  vena  cava,  between  the  femond  artery  and  its  accompanying  vein, 
and  between  the  carotid  artery  and  the  internal  jus^uhir  vein.  In  one  case 
an  arteriovenous  aneurism  was  seen  in  the  ve.ssels  of  the  ponliteal  nei-ve.* 
I  have  Keen  iho  direct  variety  follow  an  nmputaiior)  of  the  thi^h.  in  which 
the  bruised  arterj-  uud  vein  had  been  iitekKk*<I  in  the  same  ligature,  the  cl»an- 
nels  of  the  two  vessels  becoming  eotilinuons  during  the  Kcparation  of  the  li^iv- 
ture.  The  etfect  of  this  interchange  of  blood  u|Kin  the  vessels  is  quite  marked. 
The  artery,  under  such  circuniHtances.  gives  more  bloo<i  to.  tlmn  it  receives 
fVom,  the  vein.  The  latter,  as  well  as  its  bi-anches,  becomes  dilated,  tortuous, 
and  thickened  for  a  cousidenible  distance  above  and  below  the  swelling,  and, 
ret^eiving  with  the  arlcrial  blood  ibe  direct  force  of  the  hearl's  action,  beats 
synchronously  with  the  eontmction  ol'thc  lell  ventricle.  The  artery,  having 
much  of  its  hluml  turned  into  Itie  new  ehannel,  becomes  conti-acled  below,  so 
that  its  pulsation  is  nuu-h  diminished  in  strength,  and  is  often  quite  indistinct 
on  the  distal  side  of  the  tumor.  Above  the  point  of  communication  its  walls 
are  sometimes  diliikMl  and  thinned.  In  a  cai*o  of  a rterio- venous  aneurism 
which  was  bnmght  into  the  University  Hospital,  and  which  subsequently 
died  tVom  gangrene,  tlie  deep-seated  veins  participated  more  in  the  dilatatiou 
than  did  the  subcutaneous  ones. 

Bardelebenf  tabulates  91  cases  of  arterio-venous  aneurisms:  the  largest 
number,  49.  were  caused  by  venesection  ;  next  in  onier  of  frequency  came 
3  resulting  fVom  shot  wounds. 

SvMiTOMs. — There  are  symptoms  common  to  both  varieties  of  arterio- 
venous rincurisni.  In  each  thei-e  is  generally  The  history  of  a  previous  wound ; 
in  eaeh  tlieiv  is  a  distiucl  bine,  pulsating,  comfiressible  tumor,  which  can  be 
em]ttied  by  pressnre  on  the  artery  above,  and  to  a  great  extent  by  pressui'o 
upon  the  swilling  alone;  in  4*»ch.  also,  there  aiv  sounds  recognizal»ie  by  the 
ear.  which  are  blowing  or  hissing  in  their  character,  or  are  like  the  sound 
caused  by  a  fly  on  a  pane  of  glass,  or — as  Porter  designates  it — by  a  fly  in  a 
paj>er  bag;  a  most  excellent  simile.  On  a  closer  examination  of  the  two 
lorms  of  the  disease,  however,  certain  difterences  can  be  detected  ;  for  example, 
in  the  diixsct  variety  there  is  a  more  decided  tremor  or  fremitus  prn]>iignied 
over  the  tumor,  and  the  sounds  are  more  continuous  than  in  tiie  intermediate 
form.  In  the  latter,  the  tunmr,  which  at  fii'st  was  .soft  and  com[n-esftiblo,  be- 
comes more  tinn  in  consequence  of  the  fibrinous  concretion  which  forms  in 
the  sac,  and  the  blowing  sound  is  more  pronounced  than  in  the  direct  form. 

The  intermediate  variety  can  beoi^on  recognized  by  compressing  the  venous 
fiwelling  until  it  is  emptied,  when  a  second  tumor — the  intei*posfd  sac — can 
bo  felt  beneath,  which  in  turn  can  also  bo  diminished  by  pressure. 

The  progress  of  arterio-veuous  aneurism  is  usually  very  slow.  Oases  are 
recorded  in  which  no  [wrceptible  inci'easo  has  been  noted  for  eighteen, 
twenty,  and  even  thirty  years.  When  the  tmnor  does  enlarge,  much  evil 
may  result  fi*om  the  pressure.  The  obstruction  to  the  circnlation  will 
cause  fvdema  of  the  limb,  loss  of  ])nwer  in  the  arm  by  encroaching  upon  the 
median  nen*e,  loss  of  temperature,  ulcenitton  or  sloughing  of  the  sac  or 
the  vein,  followed  by  hemorrhage  and.  iu  some  iusiauces,  by  mortification  of 
the  limb. 

Tbkatment. — If  the  injuiy  can  l>o  n-cognized  at  the  time  of  its  i-eceptioD, 
there  is  little  doubt  that  by  applying  a  firm  compi-ess  over  the  vessels  at  the 
bend  of  the  arm — when  the  wound  has  been  inflicted  in  this  location — and 
then  arresting  the  circulation  through  the  main  artery  by  means  of  cora- 

•  Medico-ChirurKioal  Tranxaotionfi,  toI.  xx. 

f  InUnutiuiuil  Sarg.  EuayelopwdU,  vol.  UL  p.  61U^. 
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prcHHiou  nnd  flexion,  the  occurrvnco  of  arterio-vonoiis  aueurism  mi^ht  bo 
ftltn*>st  provemcd.  ThiH  troainitnt,  however,  will  be  the  pmper  one  at  any 
Btftge  ot  the  (iis\.'juso.  Slnnild  it  tail,  and  the  aneurism  cause  no  particular 
incbnvenionco  or  disability  jind  nhnw  no  tendency  to  material  inorcaae.  it 
will  be  best  to  avoid  any  interferenue,  as  operations  for  the  euro  of  thiHi  atfrc- 
tion  have  ollen  pmved  fatal.  When  ihe  di8ea«e.  by  its  growth,  demands 
that  some  I'adieal  measure  shall  be  undertaken  for  its  cure*  thai  which  prom- 
ises the  best  result  is  to  dissect  the  skin  carefully  from  the  tumor,  and,  ex- 
posing tlie  brachial  artery,  to  tie  it  above  and  below,  close  to  the  aneurism,  with 
the  catgut  thi*ead.  When  feasible,  a  third  ligature  should  bo  earned  round 
the  comniunicalioii  between  the  artery  and  the  vein,  so  that  in  the  event  of  an 
anastomosing  In-anch  cornriiuriiciuiiig  with  the  arteiy  intermediate  to  \hv  two 
ligaturoH,  the  blood  sh-.iU  bo  prevented  from  entering  the  vein.  The  difficultii.'*^ 
of  the  operation  should  not  be  under-enlinuUed.  as  diii  ii*thunmator>*  changes  i) 
the  parts  will  often  render  it  difficult  to  discover  tln.^  communication  between 
the  artery  and  the  vein,  or  readily  lo  distinguish — in  consequenco  of  the  pul- 
sation— the  two  sets  of  vessels  from  each  other.  There  need  bo  no  opening 
of  eithi-r  the  dilated  vein  or  the  sac  beneath,  when  such  exists.  The  integu- 
ment should  be  replaced  and  the  wound  treated  as  after  oniinary  operations, 
by  bringing  its  edges  together  with  stitches  and  afterwards  applying  ami- 
septic  dressings. 

ANEURISM   OF  SPECIAL  VESSELS. 


Thoracic  and  Cervical  Aneurism. 

AneurlBiD  of  the  Thoracic  Aorta» — The  thoi*acic  aorta,  intrenchcnJ  within 
th*.-  walls  of  ihi-  thorax,  is  too  olXon  beyond  the  reach  of  surgical  treatment: 
still,  niueli  rimy  be  <ion«  to  retard  the  progress  of  an  aneurism  of  this  vessol, 
and  coniribuie  to  the  comfort  of  the  patient.  Men  are  more  subject  to  sortie' 
aneurism  than  women. 

The  thoiiicie  aoria  exceeds  all  other  vessels  in  the  fVequoncy  with  which 
it  is  attacked  with  aneurism.  Of  915  <-ases  of  Iho  disease  embraced  in  the 
tables  of  Mr.  Crisp,  liH2  involved  the  thoracic  aorta.  .Myers  found  that  ibis 
part  of  the  aorta  suffered  from  Uneurisui  !»4  times  in  109  cases.  The  a8C*e>nd* 
jng  and  transverse  portions  of  the  vessel  aiv  most  frequently  atfect^jd.  Of  the 
100  instances  of  aneurism  analyzed  by  the  laat-named  author  37  were  in  ibe 
ascending,  38  in  the  transverse,  and  19  in  the  descending  part  of  the  areb. 
This  is  in  all  probability  duo  to  the  fact  that  the  ascending  and  trunsvcrM 
portions  of  the  vessel  sustain  the  severest  strain  of  the  heart's  stroke. 
Aneurism  of  the  arch  of  the  aorta  is  not  inconsistent  with  the  existence 
of  a  perfeclty  sound  heart;  though  Mr.  W^alshe  thinks  the  disease  tends  to 
produce  hyperii-ophy  of  this  organ. 

Sy.mptoms. — These  may  be  arranged  under  two  heads, — the  rational  and 
the  uhijttical. 

Tilt'  rational  signs  arc  numerous  and  varied,  and  are  due  to  the  etfecta 
of  pressure  uyxm  the  contiguous  parts.  Hence  the  pn^minence  of  tbe«e 
signs  will  depend  on  the  magnitude  and  form  of  the  tumor,  and  upon  the 
direction  in  which  it  grows. 

Largu  and  sacculated  aneurisms  give  rise  to  greater  functional  disturbance* 
than  small  and  fusiform  ones;  and  those  whic-n  develop  in  the  direction  of 
the  neck  cause  more  urgent  and  threatening  symptoms  than  thote  which 
enlarge  in  the  direction  of  tlie  chest. 

Pain  is  both  an  early  and  a  late  symptom  of  intrathoracic  aneurism:  it  in 
localized,  is  usually  of  a  dull,  deep-seated  nature,  and  is  experienced  behind 
the  stvrnum  or  between  the  shoulders.  The  severity  of  the  pain  is  increaMMl 
on  Uiking  any  active  exercise,  or  by  any  cause  which  acceleratos  the  circu- 
lation Besides  this  fixed  pain,  the  patient  is  attacked,  al'ter  a  tinie.  with 
unolher  and  more  acute  kmd  of  suftering,  pains  which  are  dartin>r.  inter- 
miiient,  or  neujiilgie  in  their  character.     These  extend  into  the  neck  and 
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head,  ^enonilly  on  the  loft  side,  corrosponding  to  the  branches  of  the  cer- 
vical nerves;  somotimes  the  pain  oncirclcrt  the  upper  part  of  t hi- chest,  in 
thcdiitjction  ot"  the  inttrcOHlnl  nerves  ;  and  ol\en  it  shoots  down  the  side  of  the 
thorax,  and  ulonia^  the  inner  surface  of  the  arm,  following  the  distribution  of 
the  intcrooHlo-humurul  nerve.  When  the  aneurism  enci*oaoheH  upon  the  ver- 
tebne,  Bternnm.  rihn,  or  other  portions  of  the  bony  walls  of  the  chest,  the 
pain  experienced  i»  of  a  hoi.  boring,  and  gnawing  character, 

Dyspnaa. — This  is  a  very  common  and  a  very  distreHsing  symptom,  and  is 
caused  by  the  aneurismnl  tumor  pressing  on  the  bronchial  or  the  tracheal  tube, 
or  even  upon  the  lung  itself.  Often  it  is  a  reflex  i-esult  fron)  pressure  upon 
the  I'ecurrent  hiryngeal  or  the  pmniniogastric  nerve,  and  is  attended  with  a 
cronpy  or  sirididous  respimiion.  feeble  voice,  cough,  and  mucous  expectora- 
tion. The  aplionia  which  so  oHen  accompanies  aggravated  forms  of  the  aneu- 
rism may  be  causini  cither  by  laryngeal  congesliori  (Vom  venous  obstruction, 
or  by  paralysis  of  the  vocal  coixis  on  one  side  from  pressure  on  the  recurrent 
laryngeal  nerve.  The  same  cause  which  interferes  with  the  ftinction  of  the 
rccuiTent  laryngeal  nei*vc  may  afTect  the  sympathetic  when  it  passes  into 
the  thorax,  and  prtxluce  the  symptom  first  noticed  by  Dr.  Haiv  in  1838,* 
namely,  contracliim  of  the  pupil  of  the  eye. 

Difficult  detfhttition  is  another  etiect  of  pressure,  and  results  from  compres- 
sion of  the  a'sophagus.  The  latter  tulic.  being  behind  the  bronchi,  is  so  deeply 
placed  that  the  tumor  will  have  acquired  consider- 
able bulk  belbre  this  symptom  is  experienced,  except 
in  cases  in  which  the  sac  is  formed  on  the  descending 
part  of  the  aorta,  where  the  artery  is  closely  related 
to  the  cesophagus.  Under  such  circumstances,  dys- 
phagia may  apjwar  befoi'e  the  aneurism  is  large,  and 
ID  the  early  stage  of  the  disease.  Localized  sweating 
has  also  been  obsei-ved. 

Dolbesjieaks  of  the  ])ec'ulianty  of  the  pulHc4  racings 
in  aortic  or  thoracic  aneiiriMm.  these  btMug  remarkable 
for  low  amplitude,  with  simrp  booklets  in  the  lines, as 
occurs  in  aortic  insuihcitMiey. 

Venous  congestion. — Aneiinsm  of  the  aivh  of  the 
aorta  extending  up  into  the  neck  may  materially  in- 
terfere with  the  venous  circulation.  (Kig.  583.)  The 
transverse  innominate,  internal  jugular,  subclavian, 
and  descending  cava  veins  are  all  liable  to  pressure 
from  this  cause;  and  when  the  obstruction  is  verj' 
marked,  it  will  be  followed  by  turgescenee  of  the 
veins  of  the  neck,  with  lividily  of  the  face,  a  sense 
of  fulness  in  the  head,  and  ledema  of  the  aiin.  When 
the  pressui*e  extends  to  the  azygos  or  the  hemia/<ygos 
vein,  a  dilated  condition  of  the  venous  trunks  on  tho 
fiT>nt  of  the  chest  is  likely  to  follow.  In  addition  to 
these  signs,  we  may  have  the  aneurism  exceeding  the 

limits  of  the  thorax,  appearing  in  the  neck  and  tilling  up  the  supni-slcmal 
fossa.  When  the  tumor  takes  this  direction,  the  branches  of  the  aorta  nuiy 
be  so  pressed  or  distorted  as  materially  to  weakt-n  their  pulsjition. 

Drummond,  of  England,  has  mentioned  a  procedure  for  determining  the 
existence  of  inti*a-lhoracic  aneurism,  which  should  be  tested.  It  is  based 
upon  the  sudden  systolic  expansion  of  the  sac  forcing  the  air  out  of  the 
lungs,  and  consists  in  taking  a  deep  inspiration,  then  closing  the  mouth  aud 
expiring  slowly  through  the  nose,  during  which,  if  the  ear  or  the  stetho- 
scope be  applied  to  the  trachea,  short  puffing  or  blowing  sounds,  con*espond- 
ing  to  the  cardiac  systole,  will  be  heard. 

PuYsiCAL  Signs. — When  the  aneurism  is  in  contact  with  the  anterior  walls 
of  the  ihoraXf  there  will  be  a  corresjionding  area  iu  which  the  percussion- 

•  Medickl  GM«tt«,  1838. 
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that   the  preaaure-effects  which  have   been   described  muy  uttond   <pv>winj 
tumors  Kitiiuted  in   tho  upper  purf  of  tho  thoi'ax,  ivudcr  the  diaguosia 


Bounds  are  dull,  though,  if  tho  tumor  subsequently  chan<;:tj  the  dirvclion  of 
its  growth  and  roeedr  fn)ni  jhc  Hurfufo.  the  dull  Honn<i  mu}*  be  replnciMl  by  a 
resonant  one.  When  tbt*  liurni  is  laid  upon  llint  portion  of  the  surface  of  the 
chertt  whifh  t'orrt»s|iondH  to  tlir  pnsition  of  llu'  an*h  of  the  aorta,  a  vibnil<»rv 
Bouud,  trt'inor,  or  frLmiitus  \\'\\\  ofieti  be  experienced.  The  thrill  and  pulsEi- 
tion  which  eharucterize  aneiinsm  eUewhere  are  rarely  heard  and  felt  when 
tho  disoaHC  ijs  inlra-thon»eie ;  though  when  the  tumor  rises  into  the  neeU  i»r 
presses  against  the  walls  of  the  chcHt,  these  ^igns  are  readily  detectable. 
Theiv  iH  a  Hingular  abHcucu  of  uniformity  in  the  auscultation-tMJunds.  A 
double  impulse  and  double  wound  may  exist  with  or  without  a  systolic  mur- 
mur; a  double  murniur  may  be  present  without  either  impulse  or  sound; 
and  it  is  possible  not  to  bi?  able  to  recognize  impulse,  sound,  or  murmur. 
Occasionally  a  case  will  be  met  with  in  which  the  aysloUc  murmur  is  loud 
and  blowiu^. 

D1AONO8IS. — The  absence  of  any  distinctive  physical  signs,  awA  the   fact 

\ns 
o? 
intra-thoi*acic  aneurism  one  of  cousidorable  uneortainty.  I  have  seen  eases 
of  miilii^nant  diseane  springing  from  the  bronchial  glands  in  which  every 
symptom  belonging  to  aneurism  of  the  arch  of  the  aorta  was  present.  Alv 
scess.  especially  when  in  the  posterior  meiliastinurn,  will  also  give  rise  to 
Hvnij)tomH  which  sitnulate  strongly  those  of  aneurism  within  the  chest;  and 
the  same  may  be  said,  to  a  certain  extent,  of  cardiac  h}7)ertroi»hy  and  of 
pulsating  empyema. 

Writei*s  have  attempted  to  differentiate  these  diReases;  but  the  lines  of  dis^ 
tinction,  except  in  typical  or  pronounced  examples,  are  too  faint  to  command 
an  assuring  eoiifidenct*.  The  surgeon  must  rest  his  diagnosis  on  a  coniprehen- 
Bive  consideration  of  all  the  syniptoms  which  are  developed  in  the  progi 
of  a  ease. 

Duration  and  Tkrmisatiov. — The  duration  of  inim-tlionudr  aneunsi 
rarely  exceeds  one  year,  but  isdeternuned,  of  course,  by  tbe  rapidity  of  grow 
and  the  parts  subjected  to  pressure.  Walahe  never  witnessed  a  case  in  which 
the  patient  lived  over  thirty-eight  months.  Dr.  Williiims  mentions*  one  in- 
stance of  a  person  wlio  had  been  sullering  tor  thirty  years  with  an  aneurism 
of  the  arch  of  tho  aorta.  Intra-thoracic  aneurism  may  terminate  in  diffen*iit 
ways.  The  sac  may  become  adherent  to  the  trachea,  to  the  bmnchi.  or  to  the 
oisophagiH,  and.  by  ulcemtionf  o|)en  into  these  tubes,  destroying  the  patieut 
by  hemorrhage.  It  may  also  open  into  tho  pulmonary  artery  or  into  the  cava. 
When  the  ati^ceuding  portion  of  the  aorta  ia  involved,  the  tumor  fjvquuntly 
hursts  into  the  pericardium.  Instances  are  not  rare  in  which  the  walls  of  ihe 
thorax  di(«ap|>ear  by  absorption,  the  tumor  passing  through  tbe  opening  thus 
made,  and  being  covered  oidy  by  the  soft  parts.  Such  was  the  viiSi:  in  an 
aneurism  of  the  arch  of  tho  aorta  of  a  patient  in  the  ward^  of  the  Cnivwi^ 
eity  Hospital  In  some  cases  life  is  destroyed  by  asphyxia,  or  tbe  individui 
may  die,  worn  out  by  probmged  functional  disturbance. 

■fRKATMENT. — The  ti*eatnH'nt  bent  adapted  to  thoracic  aneuriAm  i*  one 
which  will  lessen  the  action  of  tho  heart  ;  and  this  end  is  most  sati- 
atlainod  by  rest,  a  caretVilly-regulatt'd  diet,  and.  whei-e  theiv  is  severe  1  , 
by  the  abstraction  of  blood  and  the  exhibition  of  an*Klynes.  Mr.  rwiMt-il 
by  enfoi*eing  complete  rest  and  a  fiysteiiuitic  diet,  has  succeeded  in  itiriiii; 
eight  cases,  fix  of  these  being  auLmrism  of  the  alnlomirial  aorta  and  two  of  the 
ai*eh  of  the  aorla-f  He  ctmtines  the  patient  to  the  horizontal  [Kisture  from 
eight  to  thirteen  weeks,  allowing  a  change  of  position  onlv  to  the  side  or 
upon  tho  face,  and  that  change  to  be  made  very  slowly.  I'hu  lH)weU  acnJ 
the  bladder  ai*u  emptied  without  rising,  the  mattivss  having  the  couve- 
Dienees  of  a  fracture-bed.    The  diet  is  arranged  as  follows:  for  breakfa^tt, 

*  Britiih  MMifvl  Journal.  Hay  IS.  1}<76  :   ouoted  fW>iii  Haj<1«b. 

t  Tafnell,  Tr«atiueiit<>r  Interou)  Aneiiri»rn,  IoA4;  alirn  Mi*ilii^o-C)iirur^ic»l  Tnin*a«tioo*,  rnl.  stilt., 
Bwooit  S«riu,  lt>74  ;  Also  Trrnxuibctivui  at  tho  loUraftlluiul  Modiual  CuogroM,  PbiU.,  1874,  p.  A7t» 
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two  ouncoA  of  white  bread  and  butter,  with  two  ounces  of  cocoa  or  milk; 
for  dinner,  three  ouuees  of  meal  with  three*  ouneen  of  potatooH  or  bread, 
and  four  ounces  of  water  or  li^ht  c.-laitil;  for  8Upj»er,  two  ounces  of  broad 
with  butler,  and  two  oitnees  of  milk  and  leu.  This  diet  is  inoditied  some- 
what when  required  by  the  failing  strength  of  the  |)atietit.  Oj)ium  ia 
administered  in  sntKeicnl  r|U:inliiy  to  ii^lievo  pain. 

The  iodide  of  noiasli  has  enjoyed  eonsiderabK>  reputation  in  the  treatment 
of  aneurism.  TIr*  rfmedy,  uccordintr  to  Walshe.  was  rtrst  reeommended  in 
1859.  b}'  Houillaud.  and  in  18(i!t  was  pronuiiently  bi*ou^ht  before  the  profession 
by  Dr.  George  \V.  Balfour.*  This  physieinn  reported  a  number  of  camea  of 
aneurism  successfully  treated  with  this  agent^  one  of  which  wasintra-thoi-acie. 
Dnclcworthf  has  also  sueceoded  in  curing  an  aneuri.^m  of  the  arch  of  the 
aorta  with  this  remedy.  The  dose  of  tne  iodide  of  potash  administered 
rant^ed  from  thirty  to  niuoty  grains  daily  for  months.  There  can  be  little 
doubt  that  this  salt  exen-ises  some  sedative  influence  over  the  action  of  the 
heart;  but  whether  this  pn^perty  or  the  prolonged  rest  was  the  curative 
factor  in  the  cases  which  \\\\\v  been  recorded  is  still  an  unanswered  question. 
That,  such  aneurisms  occasionally  undergo  Kjiontaneous  cure  is  also  note- 
worthy. A  case  of  this  kind  is  recoitled  in  the  "  Lancet/'J  in  which  an 
aortic  sac  soliditied  while  at  the  same  time  the  letV  subclavian  and  letY  com- 
mon carotid  arteries  were  obliterated.  Where  medical  means  have  failed  to 
arrest  thoracic  aneurism,  there  have  not  been  wanting  those  who.  like 
Pelrequin,  i'iniselli,  and  otht-r.**,  were  bold  enough  to  attack  the  disease  by 
surgical  measures.  Ciniselli  applied  electR»-puticture  iu  23  cases  of  intra- 
thoracic aneurism.  5  of  which  were  ("ejHJrted  as  cures,  and  only  1  of  the 
number  died  from  the  effects  of  the  ojH?ration,  iu  con8e<iuence  of  gangrene 
attacking  the  place  of  puncture.  The  cases  most  favorable  for  tnis  treat- 
ment are  said  to  be  those  in  which  the  li-ansverse  i)ortion  of  the  arch  of  the 
anrtA  ia  involved,  where  the  opening  between  the  vessel  and  the  sac  is  small, 
and  when  the  diacawc  i^  extending  along  the  vessel  lo  the  ne<'k.  The  practice 
of  (.'iniselli  has  been  imitated  by  Andei*son,  Charlton-Bastian,  and  othei*s. 
In  well-selected  cases,  the  possibility  of  curing  aortic  aneurism  by  distal 
ligatuiv  of  the  left  carotid,  or  of  th»f  right  carotid  and  the  subclavian  arteries, 
reeeivfs  appari^ntly  some  supjjorl.  not  onlv  fn»m  the  cases  of  Tillaniis  and 
Rigen.  but  also  from  those  of  Wright  of  Monti-eaK^  Greenhow.||  and  Heath. 
In  Heath's  case,  an  nneurismal  sac  of  thi^  atrh  of  the  aorta  had  undergone 
almost  a  cure  by  the  spontaneous  obliteration  of  the  left  carotid  and  left 
subclavian  arteries.  In  I8G9.  Cockle  diseus-H-d  with  much  abilitv  the  pro- 
priety of  extending  distal  li^tion  to  cases  of  aortic  aneurii^m.^  Heath  has 
m  two  instances  ligated  the  left  carotid  artery  for  aneurism  of  the  ascendinff 
and  transverse  portions  of  the  aivh  of  the  aorta.  His  tirst  case  was  relieved 
for  a  jK'riod  of  four  years,  when  the  swelling  again  made  its  appearance. 

On  the  10th  of  March.  1871),  Hohms**  apjilied  a  ligature  to  the  left  carotid 
artery  iu  a  case  of  anetirism  atfecling  the  arch  of  the  aorta,  in  a  young 
woman  twenty-one  years  of  age.  This  patient,  though  not  cun*d,  was  mucn 
improved,  botli  as  regarded  the  g!*owth  of  the  tumor  and  her  general  syn»p- 
toms.  It  is  worthy  of  notice  that  in  (his  case  the  wonmii  had  been  six 
months  under  the  "rest"  treatment,  and  liad  al8(»  received  hypodermic  injeo- 
tioits  of  ergotiu  pi-evious  to  the  (tperation. 

iMincan  has  collrcled  27  cases  of  aneurism  of  the  aorta  treats  by  galvano- 
puncture,  in  which  5  were  cured,  10  relieved,  1*  received  mt  benetil,  and  3 
die(i.  Favorable  refen'nco  is  also  madu  to  this  mode  of  treatment  by 
Bowditch,  of  Boston.  When  ihi^  ancuriMin  in  growing,  slowly,  but  continu- 
ously, and    the   diagnosis  is   reasonably  well   eslablishtHl, — i-eHt    and    other 

•  Edinburgh  Mcdiml  JonniBl.  I86V.  t  Britith  Hodloal  Journal.  Augurt  23,  1873. 

t  Laocet,  1870,  vol.  i.  p.  A2(>.  \  Ibid.,  1873,  vol.  U.  p.  70. 

f  CliDJc*!  f>ixiietyV  Trenuctiona,  London,  lB7ft,  TOl.  ix. 

f  l>ftDc«t  Msrvb  37  nod  April  IA.  I$A0. 

**  Gioieal  Sooiety't  TruuaeliuDS,  London,  1870,  vol.  Ix.  p.  Hi. 

VOL.  I — 44 


690 


DISEASES  AND  INJURIES  OF  THE  BLOOD-VESSELS. 


medical  raeasuree  having  failed  to  amuliorate, — eleclrolyaip  ofT^r»  ■^trn<»  profi. 
pect  of  relief,  probably  of  cure. 

Ligature  of  the  Irft  primitive  carotid  for  aneurism  of  the  aorta. — lu   moei 
instances  this  is  the  proper  vertsol  to  tie  in  casos  of  the  disease.     It  has  bet«tt| 
ligatcd  in  times,  with  the  following  resiilt :  1  ease  wan  doin^  well  tteven  year*^ 
after  (Holmes),  1  four  yeai-s  and  a  half,  2  two  years,  I  five  tnonthm,  2  four 
months.  I  three  monthn.  and  1   twelve  months  after;  of  the  remaining  10, 
Prof  A:^hhurst's  patient  lived  lonf^ost  atter  the  operation, — viz.,  wven  wm^ki 
In  none  of  the  19  cases  was  a  cuiv  accomplished,  and  in  at  least  4  ca.se« 
iH  fair  to  infer  that  life  waw  shortened.* 

Ligature  of  the  ri(jht  primitive  carotid  has  been  done  5  times,  all  the  cn^m 
dying  but  1  (Anuandale's  patient),  who  was  not  benefited  by  the  operatitm. 

Ligature  of  the  carotid  and  the  subclavian  artery  for  aneurifiim  of  the  aorta  ha* 
been  performed  17  times,  with  7  deaths,  9  relieved,  and  1  undetenniued.  Of 
those  relieved^  1  lived  four  years  after  the  operation,  1  twenty  months.  I 
seven  months,  1  nix  months.  1  thirteen  months,  I  titU^en  months,  1  ten  days 
1  ten  weeks,  and  1  thirly-four  days.  In  one  of  the  cases  (llobart's)  the  sub- 
clavian was  tied  inside  of  the  scalenus  antieus,  or  in  the  tirsi  part  of  the 
vessel  i  the  remainiiii;  liirutions  were  made  at  the  ihini  ]>orlion  of  the  sul 
claviun  artery.  In  Speai^s's  case  the  subclavian  was  ti-eated  by  hin  artery- 
comprvssnr  iwo  days  previous  to  its  ligation  ;  and  in  Wells's  cases  the 
carotid  and  the  subclavian  were  tied  simultaneously.  The  samt*  f»rinciple 
of  distal  ligation  of  the  carotid  ulone  and  of  the  can)lid  and  subclaviai 
has  been  applied  to  aneurism  involving  both  the  aorlji  and  the  innominaMl 
arteries. 

Moore  and  Murchison  introduced  a  qnantity  of  iron  wire  into  the  sac  of  no 
intra-thoracic  aneurism :  the  patient  died  tive  days  after  the  oi>oi*ation  1 
am  not  disposed  to  (ix  the  l>ounds  of  surgical  venture  in  a  work  so  noble  and 
eminently  humane  as  that  of  saving  or  prolonging  the  life  of  a  fellovv-beia|»; 
but,  witH  a  full  knowledge  of  all  that  has  been  acliieved  in  this  direction  for 
the  cure  of  aneurinm  of  the  arch  of  the  aorta,  I  may  assume  to  say  that  the 
cases  which  justify  a  resort  to  electro-puncture  or  to  the  ligature  are  very 
limiiod  in  number,  while  the  desperate  attempt  at  solidification  by  the  intro- 
duction of  any  foreign  substatice  yet  known  into  the  sac  of  such  an  aneu- 
rism is  a  rash,  if  not  a  eriminul,  trillini;  with  human  life.  The  o[x>ration  of 
opening  the  larynx  or  the  trachea,  in  order  to  relieve  the  dinti-essing  synip- 
loms  ol""  spasm  of  the  glottis  and  the  sense  of  suffocation  which  so  often  attend 
intra-thoracio  aneurism,  is  of  doubtful  j>ropriety,  as  it  is  impossible,  in  most 
insittnces,  to  refer  the  dyspnuea  to  it**  pm|>er  source.  The  laryngoscope  mi^ht 
furnish  valual>le  assistance  in  discovering  the  ]Mirt  played  by  the  re^rurrvnt 
laryngeal  nerve  in  producing  the  obstruction  to  the  admission  of  air.  Kxcept 
when  the  impeded  respiration  arises  from  a  cause  of  this  kind,  an  opeaing 
into  the  air-pasaage  could  be  productive  of  no  benefit. 


Anaurinn  of  the  Innominate  Artery 

The  anatomical  relations  of  the  innominate  and  the  arch  of  the  aorta  are 
euch  that  it  is  often  ditticult.  and  sometimes  impossible,  to  distinguish  anru- 
rism  of  the  former  from  that  of  the  latter  vessel.  Not  unfrequently  btilh 
are  simultaneously  affect^^d,  or  the  dilatation  may  extend  from  ibf  aorta  lo 
the  innominate,  until  the  two  arteries  form  a  common  pouch.  The  (*ub<*)aviaD 
and  the  primitive  carotid  vessels  may  likewise  participate  in  aneurism  of 
the  innominate  trunk.     It  occurs,  according  to  the  taolea  of  Crisp  and  of 

*  la  addition  to  tk<>*e  tJibalatixl  hj  Aihliunt.  then  are  two  easm  itf  aortle  anvariMn  Iraalad  %|r 
FernMOD  hj  ligature  uf  itie  riKbt-LNtrotid.  In  one  the  puliation  omued  for  on*  v«»r;  th«  |ailMft 
diMtwo  jreara  latrr.  In  tbe  teoond  case — coiopUoatod  bj  ftneurUm  of  tb«  inBominwC*  mrtmf  tfce. 
aortic  dtieaac  wa«  oar«d,  while  the  dbeaae  of  the  lDouiDiDat«  wu  oolj  deUjed.  (St.  lUrtbolunwa^i 
Hotpital  Rebortii,  Ih^A,  Kiii.  28.S.)  A  obm  of  aDcnriRtn  of  the  aorta  and  tba  primiUr*  laarotKl 
rvpurtod  bv  Urleao,  in  whiob  the  loft  oarottd  wma  tied.  The  patient  died  two  /ean  after,  (be  tan 
bavioi;  returned.     ( Prvgr^a  MMioal,  Pari*.  1S83,  x.  300.) 


I 


I 
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I 


I 
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Lisfhinc,  Aomewbat  less  than  five  times  in  uvery  hundred  cases  of  the 
disease. 

Symptoms. — Piaeed  as,  the  veHsel  is,  behind  the  loft  storno-^ilftvicular  junc- 
tion, aneurism  of  the  innomiimto  iirlery  ofYen  begins  as  a  small,  round  or 
oval.  j»ul«itin^  tuinor.  wliirh  iniiy  be  seen  and  lV4t  in  thin  region,  or  a  little  to 
tho  inner  side  in  the  Hupra-Htorna]  foHsa.  li'tho  hju-  rontinnon  loji^row  in  this 
direction,  the  Htorno-byoid,  Mterno-tbyroid,  and  Hterno-^leidu-maiitoid  muHcles 
will  be  piisbed  forward,  i'ormin;if  a  eont^ideniblc  swelling  at  tho  n>ot  of  the 
neck.  Sliould  the  Kac  be  develaned  from  the  thoracic  suiiace  of  the  vessel,  no 
tumor  whatever  may  bedoteclalile  in  the  neck.  The  percussion -soundf*  over 
the  reiEpon  of  (he  tumor  will  ho  <iull,  and  the  nuscidtation-sounds  may  be  in  all 
renpects  similar  to  those  of  the  heart.  The  impulse  lumniunicatefi  tbrouj^h 
tho  overlying  parts  will  usually  bo  strong,  and  iho  aneurisnial  bruit  may  or 
may  not  \>c  jiresent. 

fiFFECTS  OF  pRESsmE. — Thcse  may  bo  divided  into  those  which  affect  tho 
circidation,  arterial  and  venous;  those  which  affect  the  nen-es;  those  which 
affect  deglutition  and  respiration  ;  and  those  which  affect  the  osseous  and  car- 
tila<;inouH  atiMictures  of  the  thorax.  In  consecpience  of  the  iinpedimenl  to  the 
flow  of  the  blood  through  the  subclaviun  artery,  the  rigltt  i-adial  pulse  is^en- 
enilly  weak,  sometimes  liL-iitintj  discm'danlly  with  the  action  of  the  heart,  and 
occasionally  hardlj'  distin^ui^haldo  at  the  wrist.  From  the  same  cause  the 
ciix'ulation  in  the  carotid  bmneh  of  tho  innouunalo  may  be  mm-h  lessened  in 
force.  When  the  tumor  grows  into  tho  chest,  both  the  aorta  aiid  the  lieart 
may  bo  subjected  to  displacement,  which  may  account  for  some  of  the  eccen- 
tric phenomena  witnessed  in  the  irregular  action  of  tho  heart. 

The  relation  of  the  descending  cava  and  of  the  transverse,  subclavian,  and 
)&toi*Dal  jugular  veins  to  the  innominate  artery  is  such  that  these  vessels 
cannot  long  escape  the  effects  of  juvssurc.  When  the  blood-current  becomes 
interrupted  thn^ugh  the  deep  jugular  and  transverse  veins,  both  of  which  lie 
in  fn>nt  of  the  artery,  between  il  and  the  walls  of  the  chest,  the  obstruction 
will  be  announced  by  enlargement  of  the  superficial  veins  of  the  neck,  by 
lividity  lif  the  lips,  by  a  |)uffy  c<mditioij  (>f  the  eyeliiis.  and.  in  exti*enie  cases, 
b}^  redema  of  the  face,  and  by  projection  of  (he  eyeballs  in  conwqucnce  of  tho 
intraorbital  effusion.  In  like  manner  the  left  arm  nuiy  become  aMiemalous, 
from  end)arnisstnent  of  the  circulation  through  the  subclavian.  Lying  within 
the  pressure-sphere  of  an  enlarging  innominate  aneurism  are  a  niitnbcr  of 
nen*es  of  great  functional  importance.  In  front  of  the  artery  are  the  pneu- 
mogastrie  and  canliar  bnincnes  of  (ho  sympathetic ;  behind,  the  recuri'ent 
laryngeal  and  the  sympathetic ;  to  the  outer  side,  the  phrenic ;  and  still  mure 
externally,  the  brachial  cords  and  branches  of  the  cervical  plexus. 

Among  the  nirer  structural  changes  induced  b}'  aneurism  of  (he  innominate 
18  a  protrusion  of  the  bony  walls  at  the  summit  of  the  thorax.  The  stertmra, 
clavicle,  and  upper  two  ribs,  with  their  cartilages,  may  be  earried  forward, 
and  in  some  instances  may  undergo  a  partial  absorption. 

Symptoms. — Pain  is  an  early  symptom  of  iniuutiinate  aneurism.  Tt  may 
arise  fi-om  irritation  of  the  branches  of  the  eervical  or  I>rachial  nerves,  and  is 
generally  constant  and  dull  in  the  region  of  the  tumor,  but  frequently  ]>aj'ox- 
ysmal.  extending  up  the  side  of  the  neck  and  faee.  over  (he  tVont  and  side 
of  the  chest,  over  tlie  scapula,  and  down  the  right  arm.  Cough  is  rarely  a 
prominent  syia]>tom  in  innominate  aneurism  :  when  present,  it  is  due  to  irri- 
tation of  the  rocurrrnl  laryngeal  nerve.  Con!i*action  of  the  pupil,  a  symptom 
of  very  frequent  occurrence^  must  arise  from  pressiu*©  of  tho  sac  upon  the 
sympathetie. 

Difficult  breathing  is  another  symptom.  It  may  result  from  direct  pressure 
— ^generally  lateral — against  the  trachea,  or  it  may  be  a  reflex  effect  ihjm  the 
encroachment  of  the  tumor  upon  the  rocnrrent  laryngeal  nerve.  In  such  an 
event  there  will  bo  paresis  of  the  vocal  membrane;  tho  voice  may  bo  deep 
and  hoarse,  or  il  uxay  be  high-pitched;  at  other  times  the  patient  may  not 
be  able  to  speak  above  a  whisper  ;  a  brassy,  stridulous  eough,  either  dry  or 
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attended  by  tbo  sooretion  of  a  f^'othy,  Inryngoul  muotis,  is  also  sometimi 
proseiit.     lu  atj^i'avatL'd  ca!»o»  of  dyspmva.   the  wild,  fri^htoned  sinn;,  an< 
tb«  «^xtiviii«  ai^itutioii   produced  by   tbe  Hlniggle  for  broatb.  are  extrvuiely 
difliivHHin^  to  wiineHB. 

Wbeii  tho  dy(4pna?a  is  marked,  there  will  be  more  or  Iwhh  difliculty  in  degbi- 
tilioij,  tl»e  a*M>|>hugus  purliti])iuini;  in  tho  compression. 

J>iAUNosi». — Aneurisms  4>!"  tin-  iutiominate  and  of  the  arch  of  the-aorta  are 
frequently  confounded.  OH]>ec*ially  when  examined  at  an  advanced  pericnl  in 
their  history.  ConsidtM'cd  from  an  anatomical  8tand-point.  there  should  be 
weil-detinod  phenomenal  ditlVrenecft.  These  have  been  well  brought  out  in 
exhaustivo  fiotail  by  Holland*  in  a  eaiv^ful  analysis  of  forty-tive  conef)  of 
innominate  aneurinm,  which  is  well  worthy  of  a  patient  perusal.  Let  it 
be  remembered  that  the  jiosition  of  the  arch  of  tho  aorta  is  wholly  ihoraoio. 
median,  and  to  the  lefi  of  the  spine,  while  that  of  the  innominate  is  both 
thoracic  and  cervical,  above  and  to  the  right  of  (he  aorta.  One  familiar  with 
the  other  relations  of  the  vessels  will  aatieipatc  tho  ditferentiul  disunctioojii 
which  are  subjoined. 

INNOMINATE.  ARCH   OP  THE   AORTA. 

Tho  presence  of  a  tumor  which  csa  generally  The  proocnco  of    En   external   tumor  flXMp^ 

b«  felt  and  Men  at   tho   right  Bt«mo-olavicmlar      tioaal. 
articulatiun. 

The  roa^oD  for  this  diAtinction  is  found  in  tho  greater  depth  of  tbo  aorta, 

and  in  the  fact  that  the  least  rosistniu-o  to  the  growth  of  the  auourismal  sac 
is  in  tho  diivctiou  of  the  ebest  and  not  in  that  of  the  neck. 

Pain  orer  the  anterior  part  of  the  efaect,  on  Pain    deeply    cituated;    often    b«tireen    tb« 

the  right  side  of  the  nook,  htnid.  and  fiuv,  and      shnuldeni  or  onder  the  Atemum,  and  freqaently 
down  the  arm  and  ohc»t  of  thu  rij^ht  tide.  oiicircliDg  the  upper  part  of  the  cbett. 

The  differential  peeiilianlies  of  the  pain  above  noticed  result  from  the  fiu>t 
thai  the  cervical  nen'efl  are  more  within  the  reach  of  pressure  from  an  innom- 
inate than  from  an  aortic  aneurism,  and  tbui  many  of  these  nerves  supply  the 
Huperticial  |M)rtion  of  the  froiit  and  side  of  the  chent,  of  the  neck.  face,  and 
hea<l.  and  alno  the  nhoulder  and  inner  Hide  of  the  arm.  That  the  pain  should 
be  on  the  right  side,  and  not  on  the  left,  follows  fnmi  the  situation  of  the 
innominate  artery  on  the  rijtfht  of  the  median  line.  The  chest-one i reding  pain 
of  aortic  aneurism  in  due  to  the  proaaure  of  the  tumor  apon  the  superior 
inlorcoHtal  nerves. 

Pain  generally  aout*  and  neuralgic,  rarely  Pain  frequaotlj  gnawing  and  boring, 

dull,  gnawing,  and  boring  in  it«  flfaaraeter. 

The  significance  of  tbene  qualities  in  the  pain  of  the  two  affeciions  ia  litt* 
portant  Pain  of  an  intermittent  and  acute  character  generally  (originates 
from  pi-eHsure  or  irritation  of  contiguous  nerves,  while  the  deep,  dull,  gnawing 
kind  arisen  from  the  eror^ion  c»f  bone,  and  is  common  in  aortic  aneurism,  ia 
consequence  of  the  relation  of  the  tumor  to  the  spine.  It  ia  doubtful  if 
any  tumor  except  an  aneurism  produces  absoqjtion  4tf  bone  by  external  con- 
tact. M.  Cayolf  alletces  that  he  has  known  a  cancerous  mass  to  destniy  jMir* 
tions  of  the  dorsal  verlebno.  8ucb  cases,  however,  must  be  extremely  ram. 
aud  hence  the  character  of  the  pain  would  be  a  valuable  sign  in  detenuiaiug 
obscitre  cases  of  supposed  aortic  aneurism. 

Venouf  oongMtion  and  cedeioa  oommon  over  Venou  oongeetion  and  (ndmui  nort  TWrt 

the  right  aide  of  the  neck  and  arm.  orer  the  ehwt. 

This  follows,  inasmuch  as  the  obstructioD  to  the  venous  current  wilJ  bo 

*  DuMio  Journal  of  tho  Medical  Soienooi,  to),  ziii.,  Febraarjr-Uay.  1U1. 
t  Olctioonairo  do  Ufdooino,  art.  Bitonac,  p.  S6&  i  ^nntod  by  Holland. 
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greater  from  a  right  than  t'n.im  a  me'.liuu  tumor,  while  pressure  upon  the 
ftzygos  voinH.  which  are  nearest  txi  the  uurta,  will  explain  the  dilalatiun  of 
their  anterior  thomcic  branches  in  aneurism  of  the  arch. 


Dyfpoges  and  eougb  cotiiiiion»  but  not  asnutty 
iotenic. 


D^ftpDWft  sod  ooogb,  lu  the  dbeait  ulTanc^i, 
often  verjr  severe  ond  perii^tunt. 


This  fliffprcnco  in  tho  rospiratory  cmhnrraftsment  in  oxphiinod  by  the  fact 
that  iht!  trachea,  and  the  reeurront  hiryngeal  of  the  letl  side,  are  peculiarly 
exjHjsed  lo  preHsure  from  aortie  aneuriHm  by  the  resistanee  of  the  sternum 
t4>  (he  fonvnrd  growth  of  the  tumor.  The  name  facts  will  explain  the  more 
common  existence  of  cough  in  this  form  of  the  disease. 


Left  lateral  defloetioa  of  the  tmoh«a  ftod  of  tbo 
fCfiopbagus. 


No  t&i«r&l  dofiectioa. 


This  displacement  follows  from  the  relative  position  of  the  two  vessels  to 
the  trachea  and  the  (Bsophagus :  the  itinominutc  aneurism,  being  on  the  right 
sidu,  pushes  them  to  the  left,  while  an  aortic  growth,  being  in  iVont,  presses 
them  directly  backward. 


Nuiiibn«s»  and  low  of  power  in  the  right  ftrm. 


These  ajmptomi  oncoaimon. 


I 


This  arises  from  the  brachial   plexus  of  nerves  being  nearer  to  the  in- 
nominate than  to  the  aoila. 


PuUatiuo  in  the  right  r&diBl  weak. 


PuliOitioD  in  both  rmdtals  weak,  though  weaker 
on  tbo  left  ibau  on  the  right  side. 


The  feebleness  of  the  pulse  in  the  radials  may  be  aflSrmed  of  all  the  vessels 
of  the  two  sides,  the  ditference  on  the  two  sides  being  duo  to  the  greater 
tendency  of  the  sac  in  aortic  aneurism  to  extend  towanU  the  let\. 


Stridor  ocooiioiul. 


Stridor  oommoD. 


This  might  be  anticipated  from  the  prossure-effects  of  an  aortic  tumor  upon 
the  pneumogastric  and  its  recurrent  laryngeal  branch. 


Murmurt  propngated  from  the  mic  )o  tbedireo- 
tion  of  tbo  subi'turitin  aad  iruroti-l  arlerie*. 
Doitblo  beart'Bouodit  very  ooohdud. 


When  prewDt,  confined  to  the  region  of  tbviae^ 
and  umv  \n>  on  the  left  siilo  and  downwards. 
Double  huari-ioupda  nut  oommun. 


These  aneurisms  will  naturally  occur  in  the  direction  of  least  obfttructioa 
to  the  onward  tlow  of  tlu-  blixxi.  It  is  ditHcult  to  exphiin  the  double  sounds 
so  commonly  heard  iti  innorniniite  aneurism:  some  believe  that  they  are 
formed  in  the  tumor,  and  others  that  they  are  transmitted  from  the  heart. 

PaooNctsis. — Aneurism  of  lhit»  artery  never  undergoes  a  spontaneous  cure. 
The  disease  proves  fatal  from  hemorrhage,  exhaustion,  or  as|)hyxia. 

TuEATMKNT. — Two  plaus  flre  open  to  the  choice  of  the  .surgeon, — the  med- 
ical and  the  surgical.  The  former  holds  out  (he  best  prospect  for  prolonging 
the  life  nf  the  ])uiieut,  and  Nbould.  in  riiy  judgmeni,  be  gencnilly  adoptetl. 

The  medical  treatment  is  that  wliirb  lias  boon  practised  with  encouraging 
Buccess  by  Mr.  J.  Tufnell  in  aneurism  of  oi  her  vessels,  and  has  been  described 
under  the  head  of  aneurism  of  the  arch  id"  the  aorta.  It  consi.stH  in  contining 
the  patient  in  the  recumbent  position  in  bed,  regulating  the  diet,  and  miti- 
gating pain  by  anodynes,  to  which  may  be  added  I  he  use  of  iodide  of  potash, 
in  fifteen-grain  dostts,  administered  three  times  a  day. 

In  considering  the  subject  frttm  a  surgical  standpoint,  the  question  will  nat- 
urally arise.  What  can  Ite  d<me  for  the  cure  of  an  anourism  of  the  innominate 
artery?  In  consequence  of  the  shortness  of  the  trunk,  two  operations  are  at 
ouce  excluded  from  the  methods  of  deligation,  namely*  the  Huuteriau  and  the 
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firasdor.  The  only  ligature  possible  under  the  circumstancot*,  therefore,  would 
be  one  applied  tooiiL'or  both  oflho  brancheBof  tho  iuinMiiinate,~ilmt  is,  to  the 
corninon  carotid  or  to  ihe  Hubelavian.or  ftiinuUnnroui^ly  to  both.  This  form  of 
ligation  it*  often  described  as  that  of  Wurdrtip,  and.  though  distal,  differs  from 
Brasdor'fi  in  this  particular,  that  in  the  f<u'nu*.r,  whun  applied  to  carotid  aneu- 
rism, the  only  one  po:*mble  where  the  conditions  can  be  realized,  no  branch 
is  given  tilf  between  the  ligature  and  the  sac.  Is  it  probable,  then,  that  by 
tying  oi»e  or  both  of  the  branches  of  the  innominate  the  current  in  an  aneu- 
rismal  sac  of  that  vessel  would  be  anvnted  in  u  manner  which  would  in^ui-e  the 
deposit  of  fttmtitiod  fibrin  or  induce  a  rapid  embolic  consolidation  of  the  tumor? 
Theoretically,  the  ligation  of  the  right  primitive  carotid  would,  as  some  have 
supposed,  by  leHsening,  uol  entirely  arretititrg,  the  circulation  throm^h  the 
sac,  conduce  most  to  the  tii-st  mode  of  eonsolidniion,  while  the  second,  or 
embolic  ocdujaion,  wonid  be  more  likely  lo  follow  Hlraultaueous  ligation  of 
both  the  Rubclaviaii  and  the  canttid  artery.  Both  of  these  operations  hftTSji 
been  performed,  and  the  results  will  appear  from  the  subjoined  list  of 
uolleeted  by  Mr.  Heath,*  with  a  few  additions : 

Cases  of  Distal  Ligatuee  for  Aneurism  at  the  Root  op  the  Neck. 

/.   Aneurism  of  the  Innominate  treated  by  Ligature  of  tKe  Third  Part  of  the 

Subclavian. 

1.  Dupuytren.     Died  no  tb«  ninth  day. 

2.  Wnrdnip,  IS27.     Died  tiro  yo«r»  nn«rwArd«.     Wsrdrop  on  Aneurisin, 

3.  Brooa,  1862.     Died  nx  moothv  ufterwardi. 

4.  Blaokroui.     Dic<l  on  the  Ptghth  duj,  from  faemorrbago. 

b.  Brjant,  Aagiut,  IH71.     Ligation  of  the  third  purt  of  tbe  flnbeUrUll.     Patient  alWc  in  1873. 
Bryant'*  Surgury,  p.  294. 

IL   Aneurism  of  the  Innominate  treated  by  Ligature  of  the  First  Part  of 

Axillary. 

1.  Laugiar,  ISfti.    Died  one  month  aftenranla.    LanooC,  1SS4,  toL  i.  p.  880. 

///.  Aneurism  of  the  Innominate  treated  by  Ligature  of  the  Right  CoTtman 

Carotid. 

1.   Bvani,  16S8.     Renovered.     Wardrop  on  Aneurism. 

5.  Mutt.  1828.     Died  torcn  moDiha  aftorwardir.     Mott's  Velpeau. 

3.  Aiibton  Key.  ISItO.     Died  in  a  few  hours.     Medical  GAtettc,  voL  ri;  Ontbrie  on  Afleries. 

4.  Caae  re|f4>rteil  by  KvumeUter,   1830.     Died  fire  day*  afterward*.     Hollaad,  Doblin  Qaartertf 
Joaraal,  February,  IS52. 

5.  Morriton,  1832.     Died  yne  year  and  eight  month*  afterward*.    American  Jonmal  of  the  Medical 
Bolenoe*.  vil.  x\x.  p.  S29. 

6.  John  Soott.     bled.     Lanoet,  1834-35.  vol.  \.  p.  803. 

7.  Dohlhotr,  1637.     Died  on  the  mxth  flay.     Broca  oo  Aaeuriam,  p.  833;  Ruit.  MagB*ioe,  II 
ToL  K.  p.  620. 

8.  FerguawD,  1841.     Died  *eveD  day*  aflenranU.     London  and  Edinburgh  Jonmal  I84I4  nLU 
p.  7KB. 

9.  PoitH,  IK42.     Died  forty  hunn  afterwnnl*.     Porta,  Alt.  patol.  dolle  Art.,  p.  36. 

10.  HultoD.  1842.     Died  ilxtj^ii  day*  afterwards.    Dublin  Journal,  rol.  xxr.  p.  499. 

11.  Vilardoho,  1843.     Died  iwenty-oae  day*  afterward*.     Arehivet  0^*D(r»l«f  de  MMeslstL  t84Tt 
p.  647. 

13.  Campbell,  1844.     Died  on  tbe  nint^tecntb  day.     London  and  Edinburgh  Jouna*l,  18i&. 

15.  Rompani,  1844.     Dlerl  on  tbe  lwen(y-Hr«l  day. 

14.  Wright,  1865.     Died  sixty  dwys  afterwards.     MontrMl  Medioal  Chronicle,  April,  1860. 

16.  Onllle.  of  Naples,  I8.')0.     Die«l.     Vfrbiilly  cooimunicatad  to  Holmes  by  operator. 

16.  Lane,  1862.     Died  in  two  roonlb*. 

17.  Addinell  Uow«on.  I84T.     Dieil  tweire  day*  aflerward*.     Pennsylvania  lloapitol  Report!,  1998^ 
vol.  i. 

18.  Broadbent,  1880.     Died  on  the  huudrod-and-fifteentb  day. 

19.  A.  Newton.     Died  on  th»  (pnth  day. 

30.  Pirogoir.     RoooTered  fron  the  operation,  but  not  cured. 

21.  PirogoflT.     DiwI  three  week*  aflterwarda. 

23.  Uaatb.     Died  vrry  soon. 

3S.  Deigrange*.     Died  tn  tweire  mootha. 

*  Sinoe  thi*  table  was  madi^,  10  iMldltiona]  mam  of  ligature  nf  tbe  right  oarotid  aittry  tor  JnMtmi 
Bate  ancarism  hare  been  rcconied,  making  in  all  33  case*,  with  »U  daaiha.  In  tooie  uf  thm*  tbt 
•orta  was  inrolred  In  the  dtiesM.     Interoat.  Surg.  Baoyo.,  vol.  iii 
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/  ['.  Aneurism  of  the  Tnnominafe  treated  by  Gonsecutive  Ligature  of  (he  Carotid 

arid  Subclavian  Arteries. 

1.  Fenra.  Carotid,  Augait  30,  1836;  aabolaTinn,  third  part,  August  2,  IS38.  Died  four  montb« 
ftfterwftrdti. 

3.  WfckhatD.  Cnrotid.  September  25,  1839;  subcUvian,  third  pftrt,  Dec«mbor  .%  18.'t9.  Died. 
Mc<lie<'-Leg»I  Tnin)iaott(>nR,  1H4(I. 

3.  MslsKignQ.  C»roLid.  Mnrch.  1845;  liiill&ry.  Brat  part,  Outober  IT,  184&.  Died.  Bulletin  de 
U  SocKti  Anatumiquo,  L><4M,  vol.  xiHi.  p.  2ttl. 

4.  Bickentctb,  1^64.  Subolaviao,  Mmy  16,  third  pftrt;  oftrotld,  lereo  week*  lftt«r.  Died  la  three 
nontbi  ttnd  ten  dttyi 

b.  AdunDi  uid  Spcmn.    Diiwl  iu  three  uontbs. 

6.  Be*nly,      KccoveriHl. 

7.  Ony.     Recovered,  »nd  died  one  jevr  sflerwiinis. 

8.  Kuater.     UodeComiincd.* 


I 


V,  Aneurism  (supposed  to  he)  of  the  Innominate  Artery  treated  by  Simultaneous 
Ligature  of  Carotid  and  Subclavian  ArterieB. 

1.  RoMi,  1813.     Died.     Qaietto  M6dio»1e,  1884,  p.  58. 

2.  McCarthy.     Died  on  the  flfteonth  day,  frum  homorrhAgo. 

3.  Dttrhain.     Died  in  rtx  dnyB. 

4.  Litai.'.     Died,  from  rupture  or  iiao,  in  three  months. 

0,  Hnlioea.     Dic>d  on  the  fifly-fiflh  dny,  froui  rupture  of  tao. 

6.  Weir.     Died  in  flnE^en  dayi. 

7.  Qreen.     Died  in  throe  months. 

8.  I'oUoek.     Died  in  ten  dayi,  from  dynpncpa. 

tt.  Bn^n.     Died  on  the  «ixly-fiftb  day,  from  homorrluge. 

10.  Biirwell.l 

11.  Barwell.      Four  can*  raoorcred,  and  one  died  from   the  aniesthetic.     Of  the  four  snooflaful 
IS.  Bftrwell.     eoaetf,  two  died  from  bronohitis,  one  three  month*  and  the  other  two  years  after 

13.  Barwell.      the  operation;  of  the  remaining  two,  tmo  is  itill  liring. 

14.  Harwell. 

15.  StimpAun.     Patient  lived  twenty-one  montha. 

16.  King.     Hied  in  one  hundred  and  eleven  dayii,  fr^im  roptare  of  lae. 

17.  Hutc'hiwn,  of  Bronklya.     Died  on  the  forty-first  day. 

18.  Little.     Pntient  lived  thnw  and  a  half  year?,  and  dio<l  of  anothar  dlnmnn 
10.  King,  of  Hull.     Wan  well  two  monthi  after  the  operation. 

20.  Palmer.     Died  in  four  mootbi. 

21.  Drnu('£.     Rrcoverrd  wiibnut  benelit. 

22.  Eliut.     Died  inside  of  a  month,  from  hemorrhage. 

33.  Ransoboff.     Died  on  tht)  n«venth  day. 

34.  Manb. 

3d.  Browne.    Cas«  living  at  last  report,  three  and  a  half  moaUu  after  the  operation. 

36.  Bargmann.     Ciue  living  at  lut  report. 

37.  Banks.     Died. 

38.  Roaonetere.     Died. 
2tt.  Afhhunt.     Raeovered. 
JIO,  Packard.     Died. 

81.  PercivnI.     llelievMl.     XorthAmpton  Uenr>rnl  fnfirmary. 

32.  Ueatb.     Relieved.     Doing  well  t\x  ninnlhs  later. 

33.  MurtoD.     Relieve^l. 

34.  McOurney.     Relieved.     Doing  well  aix  months  later. 

35.  Pmeger.     Relieved.     Died  one  year  afterwards,  from  exhaoition. 

56.  Hynter.    Roeovered.    Doing  well  six  mootbs  later. 

57.  Barwell.     Sixth  cane.     Recovered. 

38.  Jevopa.     Died  in  forty-nine  days. 

39.  JesaopB.     Impruve<l. 

40.  Jessop*.     Itnproveil. 

41.  Dunlup.     Recovered.     BrtlUh  Medical  Journal. 
43.  Dunlop.     Rconvored.     Britijb  Medical  Journal. 


Examining  the  different  opomiionw  in  detail  and  their  terminations,  we  have 
the  lollowin^  ivhuUs.  In  5  cases  the  Huboluviun  artery  alono  wuh  lied;  and 
of  ihia  uuiuber  l-i  UitMl  and  none  were  t*ure(l,  th*nnrh  1  livpd  two  years,  due, 
il  is  fluppoi^jd.  to  a  circumstance  which  proUihly  would  niivly  occur  apiiu, 
namely,  the  return  of  circulation  in  the  righi  curoiid  artery,  in  wliich  il  had 
been  ahscni  before  the  operation. 

Of  thoHc  in  which  the  ri^hl  carotid  alone  was  tied  (32  cases),  5  recoveretl, 
2  were  improved,  5  were  luiimproved,  and  20  died, — a  very  unpromifliug  oper- 

*  Doughty  and  Hott  tied  the  carotid  and  the  nubctarian  for  guppoBe<l  aneurism  of  the  Innominate. 
The  patient  died  four  yean  after,  nnd  at  the  autopsy  no  aneurism  was  found. 
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ation.    Of  thnse  in  which  the  left  nart^lid  was  tied  (10  ca^es),  2  roooverwl. 

4  wei-e  impi-oved,  1  wan  unimpi^ovt'd,  and  3  died. 

Of  the  ft  cases  in  which  consecutive  dirttal  Itj^ition  of  the  carotid  and  sub- 
clavian was  performed,  3  died  iiiRide  of  three  months,  2  died  from  cause*  not 
attnbutablo  to  the  openition,  1  recovered,  and  in  2  instances  the  ret*ult,  is  not 
known. 

Of  the-i2  eaees  of  Himultaneoua  ligation  of  the  t^rotid  and  subclavian  arT<*- 
rie8.  17  died,  17  recovered,  f)  wei*e  I'clieved,  1  was  not  Itenefited,  and  in  2  the 
result  was  undetermined.  Of  the  fatal  casee,  G  died  within  eight  da^*6,  and 
9  at  periods  varying  iVom  lifteen  days  to  three  monthn.  Of  t^ose  reported 
recovered  and  relieved,  20  in  number,  1  lived  three  and  a  half  years,  2  one 
year,  1  twenty-one  months,  2  four  mouths,  3  were  doing  well  two  mouths 
aOer  the  ligation,  1  three  niontlis  itnd  a  half,  and  2  six  mouths,  leaving  &^H 
uncertain.  ^^1 

The  causes  of  death  followiujuj  the  various  o|x.'nitionK  were  secondary 
hemorrhage,  asphyxia,  bronchitis,  pneumonia,  erysipelas,  inflammatioa  and 
suppuration  of  the  sac,  exhaustion,  and  cerebral  disturbance. 

In  studyint^  the  result**  of  the  forementioned  openitious  a  distinction  must 
be  drawn  between  cascH  reported. ay  recoveries  and  tiiose  set  down  as  curcs. 
If  cures  have  been  rarely  eflocted.  one  thiut^  has  been  determined,  namely, 
that  the  collatcml  vessels  are  able  to  i-e-establish  the  circulation  atler  simutta- 
ueousdeligation  of  the  subclavian  and  carotid.  In  the  forty-two  cases  in  which 
this  practice  was  adi>pted  there  was  no  failure  from  incompetency  of  the 
thyroid  axis  and  internal  mammary  vessels,  by  their  aimstomoses,  to  supply 

the   blood   in  ^utticietit  quantity  lor   thv 
Fio.  684  demands  of  the  neck,  head,  and    upper 

exireraities. 

If  an  operation  is  undertaken.  rcoHoning^^l 
fVom  anatomieal  premises,  as  well  as  &oia;^^| 
the  kiiowled^c  derived  W'^nw  actual  OT»era- 
tion>>!i.  I  he  simtdiani'OUH  deliguiion  ut  the 
Hubclavian  and  carotid  arteries  offei>  very 
much  the  best  prospect  for  succes^s  in  in- 
nominate aneuri"*m.  as  by  this  mea^-uiv  the 
^ivalesl  degree  of  quiet  is  secured  lo  the 
C'Onietiis  o^  the  f*ac,  a  rcHull  which  is  noi 
attainable  by  the  ligalure  of  either  the 
carulid  or  the  subchtvian  alone,  or  of  both 
Consecutively,  for  iu  the  tin^t  cane  a  large 
arterial  channel  is  open  for  the  sweep  of 
the  blood-current,  and  in  the  second  the 
time  which  haa  usually  iiitei'\ened  Iw- 
tween  the  two  ligations  has  been  stiffici<T.t 
fi>r  the  enlargement  of  the  collatcnd  v»*w- 
Huls  to  u  size  tbe  aggregate  of  which  will 
be  almost  equal  to  that  of  the  trunk  thry 
substitute.  The  annexed  cut  (Fig.  534)  will  servo  to  hIiow  the  position  of 
the  ligatures  employed  in  aneurisms  of  the  innominate,  and  alttii  the  ViWMiU 
chiefly  concerned  in  establishing  the  collateml  circulation. 

Aneurism  of  the  Carotid  Artery. 

Aiieurism  of  the  carotid,  in  conno'iuence  of  the  less  liability  of  thid  vcwtc*] 
to  atheromatous  degeneration^  is  not  of  very  common  occurrence.  It  U 
placed,  in  fh;quoncy,  between  aneurism  of  the  aV)dorniiial  aorta  and  chat  of 
tlio  subclavian  art«ry.  In  551  cases  of  aneurism  tabulated  by  Mr.  Crisp.  25 
were  of  the  carotid.  The  collei'tion  of  Holmes  (liS7  cases)  gives  very  nearly 
the  same  proportion  (11  in  number).  In  Lisfcanc's  cH>llection,  nuinl>oniig 
179,  there  ai^j  17  carotid  aneurisms.    In  the  manuscript  ooUectiun  td*  Huulisr 
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nnd  Griffith  before  montionedt  there  are  162  caAed  of  spontaneouH  aneuriHm, 
20  of  whioh  were  ciu'Dtici.  As  in  other  jineuriHrnB.  the  urtW'lion  is  more  eom- 
nuMi  in  males  than  in  females,  tlioui^h  the  disparity  in  Nt«x  in  thini  rcnpcct 
between  the  disea8e  in  the  ean»tid  and  in  other  veKHeli^  in  much  less  marked. 
Of  iho  25  case8  of  the  dirteaso  in  Crisp's  collection,  12  were  in  women  ;  of 
the  34  cases  in  the  tables  of  Xorris.  7  were  females;  in  the  2tJ  easeH  (mnnu- 
serint)  referred  to  above,  4  weiv  women.  When  the  diReawe  is  situated  at 
the  oiturcation  of  the  vessel,  lemales  snffer  as  frequently  as  males.  Carotid 
aneurism  is  noi  nntVequently  met  with  in  yoiuicj  jiersons.  In  16  eases  ana- 
lyxed  by  Hunter,  1  was  under  ten  yeai-s,  1  between  twenty  and  thirty,  8 
were  between  thirty  and  lorty,  and  2  between  sixty  and  sevenly.  The 
situatiun  of  earotid  aneurism  is  generally  near  the  middle  of  the  vessel^ 
w:»metimes  higher  up,  occaisionalU'  at  its  bit'uroaiiori,  and  rarely  near  its 
origin.     The  right  carotid  is  otlener  the  seal  of  the  disease  than  the  letl. 

The  growth  of  aneurisms  attVeling  this  vessel  is  usually  slow,  and  the 
pressure-eflects  ai*e  less  distressing  than  in  cases  of  the  disease  involving  the 
Other  vessels  at^  llie  root  of  the  neck. 

Symptoms.— The  disease  appears  at  firet  an  a  small,  pulsating  swelling, 
round  or  oval  in  shape,  and  soil  nnd  con»pix^ssible  under  the  (iiigers.  When 
the  ear  is  place<l  over  the  tumor,  a  distinct  thi'ill  and  hrait  de  .-ionfflet  will  he 
heard,  sounds  which,  together  with  ]>ulsation,  an*  arrested  and  the  size  of  the 
tumor  liiniinished  by  linn  pressure  on  the  carotid  between  the  aneurism  and 
the  heart.  As  the  disease  progresses  and  the  swelling  becomes  large,  the 
patient  begins  to  suft'er  fri>m  the  etfecls  of  pressuix*.  The  larynx,  trachea, 
and  fPsophagUH  are  pushed  to  one  side,  and  the  pneumogaslric  nerve  is  com- 
pressed, giving  rise  to  impaired  respiration,  difficult  deglutition,  and  frequently 
to  cough.  Pains  areex|>orieiieed  in  the  >*i<leof  the  neck.  head,  and  face,  from 
iiTitaiion  of  the  branentis  of  the  superficial  eon'ical  plexus  of  ner^'es ;  not 
unfrequently  an  unusual  capillary  congestion  is  present,  from  pressure  upon 
the  83'Tnpalhetic.  When  the  sac  attains  snUicient  size  to  obstruct  ilic  pas- 
sage of  the  bh»(Mi  through  the  internal  jugular,  oi-  lo  interfere  with  rhu  circu- 
lation thi^ough  the  internal  carotid,  a  train  of  thivaloning  cerebral  symptoms 
is  intrwluced.  such  as  defective  vision,  vertigo,  and  stnpor. 

DiAiiNOsis. — There  aiv  a  numl>er  of  enhirgemenis  which  appear  in  the 
nc^'k  and  which  arc  liable  to  Im  confounded  with  carotid  aneurism,  among 
which  may  l>c  mentioned  enlargement  of  the  cerrical  itjwphnfic  ijfarnis.  abmccse, 
tumors,  Viirix  of  the  internal  juaular,  cysts,  enlargement  of  the  thyroid  gland,  and 
aneurism  of  other  vessels  at  the  root  of  the  neck.  The  tables  of  Norris*  on 
the  ligatuiv  of  the  carotid  furniBb  no  less  than  seven  errors  of  diagnosis  in 
thirt^-^ight  operations. 

Enlargement  of  the  lymphatic  glands. — The  relation  which  those  bodies  hold 
to  the  carotid  ("being  placed  ali»ng  the  sheath  of  (lie  vessel)  is  such  that  when 
they  become  enlarged  it  is  not  always  easy  to  distinguish  the  swelling  which 
is  formed  tVom  thai  of  aneurism.  Attention,  bowevcr.  to  the  followuitr  points 
.  yill  generally  conrluct  the  surgccm  to  a  correct  conclusion.  (ilandular 
^SnJargenients  ai*e  rarely  accompanied  with  either  bruit  or  thrill,  and  the  im- 
pulse communicated  to  these  l>odii^s  from  the  arteiy  against  which  they  rest  is 
a  heaving  one.  not  an  expansive  one.  as  in  aneurism.  The  tum<»r.  when  glan- 
dular, is  irregular,  the  st-parate  glands  composing  the  enlarged  group  being 
generally  recognizable  b}-  the  touch  ;  wheivas  in  aneurism  the  swelling  ia 
smooth.  Pi*es»ure  on  the  caivjtid  atfects  the  sixe  of  adenoid  growths  slightly, 
if  at  all.  but  sensibly  diminishes  an  anouriHm.  In  addition  to  these  char- 
acteristic distinctions  may  be  mentioned  the  fact  that  glandular  enlargements 
81*0  in  a  great  degree  confined  to  young  jwrsons  possessing  other  marks  of  a 
strumous  diathesis,  and  are  frequeutly  multiple, — that  is,  exist  in  other  re- 
gions of  the  neck, — while  aneurism  ap]3ears,  as  a  rule,  at  a  more  advanced 
age,  and  iu  all  constitutional  conditions. 

Aiacess. — Scarpa  relates  a  ca.se  in  which  an  aneurism  of  the  carotid  was 

*  Nurrb'tf  CoulHbutiuoi  to  PrftotioLl  tiurKerjr,  p.  267. 
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opened  under  the  imprtiSHion  that  it  was  nn  abacoes;  and  tlie  case  of  LiMon,* 
to  whicli  nllusion  IitiH  bec>ti  made*,  funiittheM  anolhoi'  inHtaitee  of  the  diffR-ult^ 
vhifli  limy  tiv  eiu-oiiniun+d  in  determining  (he  true  natui'e  of  deep  <-ervi<.-; 
Hwelliiii^H.     Tilt'  lonnution  of  a  deep  al)8cefts  is  alrnost  always  preeeded  by  a 
diffused  iudunilian.  tomK'i'  to  prrssuiv.  with  redness.  Iioat.  and  (edenni  of  the 
supennennilK'tit  parts,  the  swelliug,  nfiur  a  lime,  be^^finiiing  tu  eofteii  from  it* 
centre  lowaniH  itH  eiri'iunferenee.     In  tronlraat  with  these  eharaelern.  aueii- 
n'sm  in  a  cireumHtrihed  K(»ft  Hwelling,  without  undue  Hensiliility,  i-edheMs.  or 
heat,  and,  except  when  of  considerable  ma^iUide  and  obstructing  the  venous 
circulation,  is  unattended  by  tedoma,     lu  duep  abBcess  of  the  cervical  region 
therif  is  pain.  Htilfness.  and  a  tixed  positioTi  of  the  head  and  nock,  without 
centrifugal   expansion,  not   aflected  in  sixe  by  compression  ul'  the  candid 
artery,  and  generally  associated  with  consnuninruil  disturbance,  as  rigoi 
fever,  and  sweats.     Aneurism  is  at  tii'st  without   pain,  stiffness,  or  hclpiesftij 
noss  of  the  neck,  has  a  radiating  expansion,  is  lessened  by  proximal  jMvssuraJ 
and  is  not  necessarily  a<'Compan*i*d  by  constitutional  symptoms,     AoHce^^,  ulj 
fii*»l  hard,  gradually  softens  iiilo  ihietuation  ;  aneurism,  al  tirst  soft,  eontinuoaj 
60,  or  if  hard  it  is  fmm  tlie  Jormation  of  flbrinoua  concretions,  and  becom* 
80  at  an  advanced  stage  of  the  disease.     Lastly,  if  a  doubt  still  remains  it 
can  be  settled  by  the  use  of  a  tine  exploring-needlo. 

Tumors. — Encephaloid  and  sarcomattms  diseases  fhiquently  appear  in  the 
neck.  These  growths  ai'o  hard,  somewhat  irregular  in  outline,  immovublCf 
rapid  in  their  pi-ogress,  and  have,  as  they  advance,  a  lilac  discoloration  of 
ihr  skin,  with(»ut  the  tenderness  which  accompanies  the  redness  of  abscw 
and  are  without  thrill  or  bruit;  none  of  which  chai-acteristics  distinguiiil 
aneurism. 

Adipose  tumors  are  generally  quite  movable,  lobulated,  doughy,  without 
nnisation  or  sounda,  and  are  not  afTected  by  arterial  pressure.     Aneurinia: 
IS  more  tixed,  possesses  a  smooth  surface,  i**  soft,  with  pulsation  and  Houndfl^' 
both  of  which  arc  moditied  or  susncnded  by  oompression  of  tho  vessel  with 
which  the  tumor  is  connected  on  iIk"  cui'^linc  sjiie. 

Varix  of  the  internal  jugular. — The  internal  jugular,  or  one  of  its  tributaries, 
may  form  a  considenible  jHiucb-like  dilatation,  which  might  ivadily  be  mis- 
taken for  aneurism.  I  once  removed  such  a  tumor  from  ay<»ung  wimian,  which 
was  situated  below  the  angle  of  the  jaw.  It  was  pedunculalod  and  growing 
rapidly.  On  carefully  uncovering  the  swelling  I  wa.s  able  ttt  trace  it  to  its 
eoiiree,  via.,  one  of  the  large  roots  of  the  deep  jugular.  A  ligature  was  placml 
aiTtund  the  narrow  part  of  its  connection  to  the  vein  before  its  detachuient, 
and  the  operation  was  followed  by  a  rapid  recovery.  Venous  dilataticms  arv 
much  softer  than  aneurisms;  they  disappear  under  very  gentle  compressiiin, 
and  become  distended  during  expiration,  as  also  by  pressure  on  the  proximal 
side  from  the  interruption  offered  to  the  flow  of  venoua  blood  toward-^  the 
heart,  none  of  which  influences  affect  an  aneurismal  tumor. 

Cysta  are  not  affected  by  pressure,  jield  no  pulsation  or  sounds,  and  bjr 
palpation  communicate  a  sense  of  fluctuation. 

Thyroi'i  enlargements. — It  is  only  when  one  of  the  lateml  lolws  of  this 
b(Hly  is  affected  either  by  hyperti-ophv  or  by  cystic  disease  ihat  anv  difllculty 
can  jjossibly  exist  in  distinguishing  tne  swelling  from  aneurism.  (Tojire  gen- 
erally appears  at  an  early  age.  and  in  females;  aneurism  is  UMw^i  common  in 
more  mature  life,  ami  is  usually  in  miilrs.  In  goitre  the  swelling  obeyo  tho 
movementM  of  tlie  trachea,  rising  and  sinking  in  ilio  act  of  drglntition.  and 
can  generally  bedravvn  over  towards  the  median  line  stiffleiently  far  to  show 
its  indeiiendence  of  the  carotid  artery.  In  aneurism  the  tumor  is  not  affecte*! 
by  swallowing,  and  cannot  be  disengaged  from  the  vessel  with  which  it  is 
connected.  (loitre  is  usually  slower  in  its  growth  than  aneurism.  Th« 
pri'ssnre-effecidi  of  bronchocele  are  much  less  seriouai  than  those  of  aneurism 
The  difficulty  of  diagnosis  is  somewhat  increased  in  those  cases  of  thyriid 
onlargemcnt  in  which,  in  eonsctpience  of  the  great  dilatation  of  the  blood- 

*  Cuo(>«**  SurKio&l  I>t«iiua»r)>,  vol.  i.  p.  SID. 
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vosRols  of  the  ^land,  there  are  adiierl  to  hypertrophy  two  other  olementw, — 
puliation  and  l>niit.  A  tumor  of  this  kinJ.  receiving  its  hlood-supply  from 
the  carotid,  will,  like  aneiiriHrn.  be  diminished  in  size  uiid  will  have  itH  KouudH 
euHpended  by  proximal  oomprossion.  There  are,  however,  certain  noticeable 
di.'»tincti(>UR  between  the  two  diseases  which  will  serve  to  conduct  the  pi*aeti- 
tioner  to  a  proper  jnd;jfment.  In  the  th>Toid  swelling  the  tumor  eoiitinnes  to 
follow  the  movements  of  the  trachea,  and  the  enlargement  is  rarely  confined 
to  one  lobe,  but  extends  to  the  median  line  of  the  neck  and  across  to  the 
opposite  side,  affecting  both  the  isthmus  and  the  opposite?  lobe  of  the  gland. 
This  cannot  be  said  of  aneurism.  Another  very  important  distinction  be- 
tween the  two  diseases  is  the  following,  viz.,  that  while  pressure  on  the 
atfected  carotid  will  completely  arrest  pulsation  and  thrill  in  aneurism,  it 
does  BO  only  [lartially  in  the  thyroid  body.  To  suspend  all  movenioni  and 
sound  in  the  latter  i(  is  necessary  that  ihe  circulation  he  stopped  through 
both  carotids,  inasmuch  as  the  thyroid  tumor  rec^eives  iU  blood  fi*om  both 
of  thene  vessels. 

Brachio-cephaUc  and  aortic  nneurisms. — A  carotid  aneurism  may  extend 
BO  low  down  in  the  neck,  or  an  aortic,  innominate,  or  subclavian  aneurisru 
may  extend  so  far  up  into  the  same  region,  that  no  amount  of  skill  will  be 
sufiBcicnt  to  distinguish  the  latter  from  the  former.  Mr.  Cockle*  relates  four 
or  five  cases  of  supposed  aneurism  of  the  carotid  and  of  the  innominate  in 
which  ligation  was  performed,  which,  on  post-mortem  examination,  proved 
to  be  aneurism  of  the  arch  of  the  aorta.  The  surgeon  must  be  guided  by 
such  information  as  can  be  gained  fmm  a  searching  inquiry  into  the  early 
history  of  the  ca.se.  discoveriiig,  if  possible,  the  exact  locality  of  thv  swelling, 
whether  c<m\men(ting  below  and  extending  up,  as  would  be  the  counw  of  an 
innomiimtc  or  a  caix»tid  aneurism,  or  beginning  above  and  growing  down- 
wanl.  as  woidd  be  j)roi»able  in  a  carotid  tumor.  Latenil  defiection  of  the 
trachea  and  the  a^sophagus.  should  it  exist,  would  exclude  anotmsm  of  the 
arch  of  the  aorta. 

Termination. — Carotid  aneurism,  when  allowed  to  advance  without  inter- 
ference, usually  runs  its  course  in  from  twelve  to  eighteen  months,  the  patient 
dying  from  the  ett'ecLs  of  nivssure.  from  gangrene  of  the  sac.  or  from  ulcera- 
tion and  hemorrhage, th<.'  b\no(\  olten  being  poui^ed  into  the  ti-achea  or  bn»nchia, 
or  into  the  chest.  In  some  instances  embolism  of  the  cerebral  blood-vessels 
has  carrie<l  off  the  patient. 

Treatment. — Three  methods  are  employed  for  the  treatment  of  carotid 
aneurism,  namely,  rest,  compression,  and  titjafion. 

Rest. — This  plan  has  been  described  in  connection  with  aneurism  of  other 
arteries,  and  does  not  differ  in  detail  IVoui  that  enforced  for  ai)eui*isni  of  the 
aorta.  It  .-ihoidd  nlways  ho  first  adopted,  as  in  case  of  failure  the  jirospect 
of  success  by  other  methods  will  be  materially  enhanced.  Of  eleven  cases 
treated  by  rest,  ivgimen.  etc.,  ihixje  were  represented  as  cuivd. 

Dtgital  compression. — When  the  aneurism  is  situated  sufficiently  high  to 
admit  of  the  fingers  being  placed  between  (he  tumor  and  the  origin  of  the 
carotid,  there  will  be  a  stiTing  probability  of  cffeclinij  a  cure.  M.  Ilouge.  of 
Lausanne.t  succeeded  in  consolidating  an  aneurism  of  the  carotid  by  digital 
compression  iu  seventeen  days,  the  prL'ssun*  being  nmintaiued  on  an  average 
alM->ut  Seven  hours  each  day.  Motv  recently  five  other  cases  euceessfully 
treated  by  this  plan  have  been  recorded  :  one  by  Mr.  Sheppard,  of  Worcester 
Hfjspital,!;  one  ny  Dr.  .1.  G.  Kerr,  of  Canton,  (''hina.§  one  by  Mr.  Holmes,|| 
one  by  Mr.  Gay.  and  one  by  Sir  R.  Dagin,  mentioned  by  Crisp.^  The 
pressure  must  be  nmde  by  relays  of  assistants,  and  should  be  applied  at  the 
root  of  the  neck,  under  the  anterior  edge  of  the  slerno^lcido-mastoid  muscle, 
with  sufficient  force  to  thrust  the  vessel  back  againsi  the  transverse  pix)Cees 

•  I.uncct,  l8(fU.  vol.  \.u.  4H« 
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of  the  sevenlh  cei'vieal  vertehru.  To  render  the  preHsure  most  eflfectire, 
tho  head  shouhl  ho  tlcxcd.  in  order  Ut  rchix  the  sterno-mnstoid  miiscde  nnd 
thuH  allow  tht'  rtiiircr  or  the  thumb  to  sink  easily  down  uimn  tho  artery, 
The  internal  jui^ulur  ut  ihis  position  in  ihe  neek  is  sutHeienlly  distant  trrmi 
iho  earotid  to  be  t>iit  ol*  reaeli  of  the  presriiire.  The  plan  pursued  by  M. 
Bou^e  in  well  worthy  of  inutation.  The  artery  was  ^nispe<l  between  thw 
thumb  tind  three  tinjLjrei^H,  the  fonner  being  ]»laced  along  the  tVont,  and  the 
luller  along  the  posterior,  edge  of  the  sterao-eleido-mastoid.  In  this  \ray 
tho  vessei  was  sunjeeted  to  bilateral  pressure,  by  which  any  ineonvenienro 
resulting  from  irriiation  of  the  pneumogastric  or  sympathetie  ner\'es  wo* 
avoided.  Should  the  patient  oxjierienoe  niueh  pain  during  the  Ireatmuni. 
the  eiunprcH^ion  may  be  rendrreii  eiiduj-uble  by  the  hypodermic  usi*  of  mor- 
phine. When  neither  proximal  prL-ssure  nor  ligation  i^s  possible,  digital  com- 
pression might  be  advantageously  luadu  on  the  distal  aide  of  the  swelling, 

Manipulittion,  or  knaiifimj.  fhougli  prnctised  a  number  of  times,  has  prorod 
fruitless.     It  is  not  to  be  ivcomnicnded. 

Injection  of  enjot  int(»  the  c<»uneclive  tissue  ari>und  the  aneurism  has  been 
practised,  but  with  so  Utile  auccesa  as  to  be  entitled  to  no  contideneo. 

iz/f/^/f/rf.^DeligatLon  may  he  performed  boih  on  the  proximal  and  on  the 
distal  side  of  the  tumor. 

Proximal  liijature. — This  is  the  preferable  mode  of  tying  the  vcHsel.  and 
ehtmid  always  be  pracrtlsed  when  the  aneurism  oecupieH  tho  middle  or  the 
upper  part  of  the  artery,  admitting  of  dcligation  between  the  innominate 
and  the  tumor,  or,  when  on  the  lefL  side,  between  the  disease  and  the  aivfa  of 
the  aortal,  in  tho  cervical  portion  of  the  carotid. 

Distal  ligature. — Whi-n,  in  consequence  of  the  bulk  or  the  position  of  the 
aneurism,  it  is  impit.'isible  toligateon  Ihe  cardiac  .side,  the  rtperation  of  Krandor 
nuiy  be  done.     Should  tho  case  be  one  for  surgical  treatment,  the  comraoa, 
carotid  may  be  tied  above  tho  sac.  <u'.  if  Ihe  latter  be  loo  near  tho  divisioni 
ol'  the  vessel,  simultuneous  deligation  (»f  the  eMernal  and  internal  carotidi' 
may  be  pt'i'foruji'd.     Tht*  Hgatuiv  of  the  ii»uominate  htjKN  out  no  eufounu^v' 
ment  whati'ver.  and  may  be  justly  excluded  fi-om  consirleration.     Shttuld  the 
disease  be  of  ho  Hggrnvated  a  nature  as  to  preclude  any  openitive  iinnedurv, 
there  is  still  left  one  hope,  though  a  Corlorn  one.  viz..  the  j)lan  ol   VnJsalva. 
There  is  ivcorded  at   h'a.st  one  cure  of  a  carotid  aneurism  l>y  ihin  methiMl;* 
and  what  has  oectinx'd  once  may  occur  a^atn. 

litsults  of  ligation. — Of  25  cases  of  carotid  anenrimn  recorded  by  Mr.  r!nap,t 
21  wore  treated  by  ligature.  Of  these  opt-raiittus  Hi  wei'o  sueces^ftal,  aud 
11  proved  fatal.  In  5  of  the  patients  the  ligation  was  done  on  the  dbtal 
Bide,  of  which  number  3  recovered,  and  the  liven  of  Ihe  renuiining  2  trv 
represented  to  have  been  prolonged.  The  4aut«eH  of  d<,'ath  in  the  fatal  cjo«t!« 
were,  in  5  hemorrhage,  in  2  iiiflamnuition  of  the  sac  and  arlerv.  in  1  spasm  i 
of  the  glottis,  and  in  3  doubtful.  I>r.  Norrisl  has  tabtdaled  3S  cn^seis.  with 
IC  deaths  and  22  recoveries.  Tho  collection  of  Hunter  and  GritKth|  win- 
tains  24  cases,  with  II  deaths  and  13  recoveries.  The  sialisiie-«  of  Dr. 
Pil)t.|l  of  Hreslau,  comprise  R7  canes  of  ligature  for  earoitd  aneurism.  31  of 
whien  number  died.  Thus  we  havt-  an  aggregate  of  170  deligalions  tor  ihisi 
disease,  with  69  deaths,  or  40.6  per  cent.  Wyeth's  collection  of  detiguii<fiM 
for  canHid  aneurism  antount  to  106,  with  TTrvcoverios  and  20  dealh»<.  Thnw 
of  the  latter  weiv  due  to  causch  not  reffnihh»  to  th»f  opemiion.  The  di«fAl 
ligaturu  4d'  the  can*tid  for  anourism  has  been  applied  eight  timoH,  am  follows: 

1.  lu  1826.  by  Wardmp.     Patient  riH'ovcn'd. 

2.  In  1826.  by  Wartli'^ip.     Patient  not  imj)roved. 

3.  In  1827.  by  Lambert.  Patient  died  from  a  hemorrhage,  which  came 
IVom  tho  vesmtl  above  the  ligature,  though  the  aneurism  was  cured,  being 
filled  with  Hbrin  and  blood-<-lotn. 


•  DoitoM  MeatPiil  ftnJ  SiirgicftI  Jnarniil,  1820.  vol.  U.  p.  33tf. 
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I  lAngcnfHfrk'A  Ar«tinpi,  It^O!^,  rol.  ix. 
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4.  Ill  1827,  by  Bu«he.  Patient  recoverod. 

5.  Ill  1821>,  liy  Montirorm'ry.     Putienl  <liort. 

6.  In  1840.  by  (V>ls<)n.     Puliont  ivcovered. 

7.  In  1840,  by  Bornme.     I'nlioni  dit'd. 

8.  In  1852.  by  Lano.     Paiiorit  died. 

0{  Ihe  above  8  ca,ses  3  recovt'ivd  and  5  died.  Tbis  is  a  beuvy  mortality; 
but  no  aulhoritati%^c  oonclusinn  can  be  dt-awn  from  data  ho  limited,  and.  in 
view  of  (be  ho]»ele»sH  future  wbieb  is  bef<»re  a  palieni  !*o  situated.  I  shfiuld 
eonsider  myself  amply  vindicated  from  ibe  eharge  of  rashiieHs  if  I  performed 
distal  di'li^ation  on  ihe  slreiifrth  of  such  precedents. 

The  |»erioiI  at  ivhich  the  li^alur**  s^.•panlte^  varies  in  diflervul  eases.  In 
those  eolU-eted  by  Norris,  21  in  number,  llu*  tluvad  r-anu*  away  in  13  before 
the  twentieth  day,  in  7  between  thL*  twentieth  and  the  tbiriieth  tiay.  and  in 
1  on  the  ihirty-tbini  day.  In  I>r.  Hunter's  eolluftion  id'  Iti  deli;;atioim  for 
eai^otid  aneurism,  the  time  at  whieh  the  lii,mlure  became  deinched  was  as- 
certained in  10  ihs(am*ew,  as  iollows :  3  between  the  tenth  arid  tlit*  til>ivnth 
day  :  2  betwtvn  (hi^  tiftecnlh  and  the  twentieth  dav  :  4  betwet^n  the  twentieth 
and  the  thirlioth  day  ;  and  1  between  the  tbirtiein  and  the  fortieth  day. 

The  method  t'urmerly  in  jiraetiee,  of  openinir  the  sae  and  tyini;  the  vessel 
above  and  Im'Iow  the  aneupisin,  has  been  performed  a  number  of  times  in 
caseH  of  traumatic  aneurism,  the  opei-ators  being  Frothingham  in  thie  countiy. 
and  Hey  and  Syme  in  Seotlan^l. 

The  chief  cause  of  death,  after  ligtition.  is  hemorrhage,  either  froTn  suppu- 
ration of  the  sac  or  from  the  artery  alter  sepanilion  of  the  ligature.  In  tine 
instance  noticed  by  Norri.s  the  bleeding  did  not  occur  until  seventy  days  atYcr 
the  operation.  Death  may  also  follow  from  cerebral  disturbance,  and  from 
bronchitis,  or  from  an  insidious  irdUunmution  of  the  lung.  The  connection 
between  this  last-named  sequel  and  carolid  ligature  is  veiy  impertectly  un- 
derslo^td.  Mr.  Flrichsen  is  disjtosed  ti»  allribuie  the  pulmonary  tlisease  to 
*•  derangeineni  ir»  flic  fniictfons  of  the  brair»  and  medulla  oblimgata. '  produced 
by  a  disiurbud  iiiUiurarjial  I'trtulation.  and  dis]>i»sing.  secondarily.  llimugh 
these  centres  to  a  condii  Jon  of  pulmonan'  congestion  favorable  to  the  dcvi-lop- 
ment  cd' pneumonia.  1  Ifftievt*  tliat  had  a  careful  examination  Iteen  iii^titut*-il 
in  easoBhital  from  this  cause,  it  would  have  been  found  that  Ihe  pneumogaslric 
ner\*e  had  sustained  some  damage  during  the  operation  I  ha\'e  known  death 
fttmi  intlarrmiation  of  llie  lungs  to  occur  twice  from  this  cause.  Death  fi*i>m 
bruuchilis  is  a  veiy  commou  result  at\er  cut-throat  wounds,  and  I  have  reas<m 
to  believe  it  arises  t'rom  damage  sustaiued  by  the  superiur  laryngeal  branch 
of  the  pneumogastric  ner\'e,  causing  congestion  and  iidiamnmtion  of  the 
laryngeal  mucous  membrane,  which  is  propagated  by  tissue-contitmity  to 
the  i-espiialory  passages  below.  To  the  nerve  injury  also  may  be  attributed 
the  spasiutKlie  cough  which  occasionally  i'ollows  the  ligatuit;  of  the  far«)tid. 

Cerelniil  or  pulmonary  disordci*s  should  be  treated  as  are  similar  affections 
arising  Xwyiw  other  causes,  namely,  by  local  or  geueiiil  bleeding,  counter- 
irritation,  cathartics,  and  a  regulated  diet. 


Anenrism  of  the  External  Carotid. 


K    imt 

^HikAneurism  of  the  external  carotid,  except  from  traumatic  causes,  is  exceed- 
^■3^^1y  rare,  so  much  so  that  many  surgical  authors  make  no  allusion  whatever 
to  tne  subject.  Dr.  S.  W.  Gross  has  ivported  the  ease  of  a  negn)  woman 
in  whom,  six  month>i  after  she  had  been  wounded  in  the  nivk  with  a  pistol,  a 
pulsating  tumor  apj»eared  below  the  angle  of  the  jaw.  which  increasea  in  size 
until  it  measured  i-ight  inches  in  one  direction  and  five  inches  in  the  other 
In  a  case  of  Mr.  Ih-ath's,  the  aneurism  of  the  external  carotid  was  attended 
with  unilateml  atTophy  of  the  tongue. 

Trkatmknt.  —  In  the  event  of  an  aneurism  nf  the  external  carotid,  digital 
coniprcsMii>n  should  be  tirst  tested,  and,  that  failing,  deligation  of  the  common 
carotid  should  be  performed.     In  Dr.  (iroes's  case,  to  which  allusion  haa  been 
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mado,  this  course  was  adopted,  with  the  effect  of  making  a  perfect  curo^  the 
tumor  having  entirely  disappeared  in  the  course  of  a  twelvemoath. 

Aneurism  of  the  Branches  of  the  External  Carotid. 

The  temponil,  facial^  posterior  occipital,  and  the  branches  of  the  int<?rnftl 
maxillury  have  all  been  the  Hubjocts  of  aueiirisinal  enlargement,  ami.  ns  in 
dihifation  of  the  parent  trunk,  the  disease  ha.s  followed  some  kind  of  injury. 
In  1870  a  male  patient,  forty  years  of  ago.  pixisented  himself  at  my  oltioo  with 
a  spontaneous  aneurism  of  1  he  occipitul.  The  tumor  was  the  size  of  a  hickory- 
nut,  and  pi*ojected  between  the  trapezius  and  complexus  muscles.  As  the 
disease  had  existed  for  over  a  year,  and  appeared  to  be  otationary,  it  was 
allowed  to  remain  with(mt  interference.  I  have  also  seen  one  example  of  an 
aneurism  of  the  middle  meningeal  artery  in  a  dissectinif-i'oom  subject.  The 
tumor  had  made  for  itself  a  couhidenible  eiuicavity  by  the  absoq>(ion  (if 
that  portion  of  the  parietal  bone  a^^aiuMt  which  it  lay.  and,  judging  from  the 
extremely  thin  layer  of  the  external  table  remaining,  would  eertainly,  had 
the  pnlient  survived,  have  aiineared  in  a  short  time  \ix\  the  external  Murfaco 
of  tni-  skull,  Smli  an  event  has  oieurred.  and  the  unfortunate  patient  lost 
his  life  throui^h  the  surgeon's  laying  open  the  swelling  with  a  bistoury 
under  the  impivssion  that  he  had  to  dual  with  an  ordinary  abscess.  Pro- 
fessor Gross  saw  a  case  of  aneuriHUi  on  the  anterior  branch  of  the  temjtoral 
arterv.  which  had  been  induced  by  an  injury  suataiued  by  the  vessel  iu 
cupping. 

Tkbatme.vt. — If  the  vessel  is  accessible  to  the  touch,  an  effort  should 
be  mado  to  secure  consolidation  in  the  contents  of  the  sac  by  digital  com- 
pression. In  the  event  of  this  failing,  the  artery  and  the  sac  should  be  ex- 
posed  by  turniitg  aside,  by  a  careful  dissectit)n,  the  sujierincumbent  tissu* 
and  the  vcHjiel  lijjated  above  and  below  the  tumor,  with  the  aninuil  thread; 
after  which  the  vertected  t!aps  are  to  be  restored  to  their  orii;inal  ptMitioi 
anil  nuiintained  in  place  by  the  interrupted  suture  or  by  adhesive  Htrij 
The  sac  sliuuid  not  be  opened. 

Aneurism  of  the  Internal  Carotid. 

The  internal  carotid  may  be  the  subject  of  aneunsm  in  its  cen^'tcal^  pftrout^ 
and  inirncrtinini  portions.  Aneurism  of  the  intracranial  portion  may  he  lUr. 
ther  divided  into  aneurism  of  the  trunk  and  of  its  branrhrs. 

When  the  cervical  portion  of  the  vessel  becomes  the  seat  of  aueuHsm, 
the  case  aasumes  the  deepest  interest,  fhjm  the  obsctirity  which  envin>n* 
the  swellmg.  The  deep  situation  of  the  artery,  covered  as  it  is  externallv 
by  the  Rtylo-hy<»id.  stylo-pharyngoiis.  and  stylo-glossus  muscles,  and  by  dni^c 
aponeurotic  structures  which  extend  down  to  the  styl<iid  pnKvss.  prevcni-* 
any  very  marked  prominence  of  such  a  tumor  on  the  surface  of  the  iieek.  and, 
us  the  arterv  is  separated  fVom  the  pharynx  only  by  the  mucous  membrum 
and  the  constrictor  muscle,  \tA  extension  inward  bi*e4>ineN  an  unatoniicat' 
necessity,  inileed,  in  this  |feculiarity  lies  the  ehiel"  ilitterence  between  aneu- 
rism of  the  internal  cat*otid  and  nneurir^m  Hitnated  at  the  division  of  the 
common  trunk.  Such  a  pharyti^^eal  pn>trusion  might  be  mistaken  ior  au 
enlarged  suppurating  tonsil,  atid  bo  punrttired  with  a  bistoury:  tliough  the 
symptoms  of  pulsation,  which  <uin  be  both  felt  and  Nuon  in  aneurism,  would 
render  an  error  of  this  kind  as  inexcusable  as  it  would  be  disiistrous. 

Aneurism  of  the  petrous  and  intracranial  portions  will  be  considered  in  ■ 
aubsequent  section. 

TaeATMENT. — Digital  comftressioti  of  the  commim  carotid  merila  a  trial 
before  a  more  radical  measure  is  decided  u]x»n.  and  should  thid  not  succeed, 
the  oidy  course  will  be  the  ligature  of  the  primitive  cai*otid.  an  o|K*rati(*u 
which  has.  so  far  iis  1  can  determine,  been  done  but  twice, — by  Mr.  8yine  and 
by  myself — and  in  both  cases  with  a  fatal  result. 


An  exceedinjtfly  interesting  case  of  anounnni  of  the  loft  internal  carotid  in 
a  female  wan  uimor  n»y  care,  aH  a  private  patient,  in  ihe  rnivfrsily  Hosjtilul. 
The  tumor  had  aefjuiied  a  great  size,  not  only  enenmcliinic  on  the  fauces,  hut 
pntjeelin;;  between  the  i-ainu»!i  of  the  inferior  maxillary  houe  and  the  niahioid 
part  of  the  tempond  IxMie.  forming  a  Bwelliiig  larger  ihan  a  goose-egg,  with 
a  distinct  pulmilion  and  bruil.  Ligation  of  the  loft  primitive  cttrotid  veSHel 
failed  to  arrest  the  movt-ment  in  the  lun»()r.  ThiH  appeai'cd  to  be  due  lo  the 
bloo<l-AUpply  derived  ihmiigh  the  branches  of  the  external  earolid.  The  in- 
cision was  accordingly  prolonged  upward,  and  the  superior  thyroid  and  the 
lingual  and  ofcipital  were  next  tied,  when  neith^'r  nioti))n  nor  sound  eould 
be  diseovi'ivd  in  the  aneuHsm.  A  notable  diintniitiun  in  the  swcdiing  folhnve<l 
the  ligation  :  after  ten  days,  however,  pulH;iliiin  again  a])pi'nred,  hut  could 
be  arrcHted  by  interrupting  the  cunvnt  of  hlood  through  the  riglit  primitive 
carotid  artery.  A  ligature  was  now  placed  on  thi»  vessel.  No  cerebral  symp- 
toms were  observed  al\er  either  the  first  or  the  second  ligation.  Although 
no  further  pulsation  or  bruil  appeared  in  tlie  aneurism,  yet.  seven  days  alter, 
during  my  absence  I'rom  the  city,  ulceration  occurred,  and  the  tumor 
opone<l  into  the  moulh,  followed  b}' a  profuse  hemorrhage,  which  the  resi- 
dent physician  arrested  by  e tufting  the  sac  with  lint.  On  my  return  1  found 
the  patient  suft'ering  from  septit^  tinvr.  from  which  she  ultimntely  died.  The 
eou»*SL'  1  should  have  adopted,  hud  I  been  pj'osent  at  the  time  of  the  rup- 
ture of  the  aneurism,  would  have  heeu  to  resect  the  ramus  of  the  jaw.  lay 
open  the  swelling,  and  tie,  if  possible,  the  internal  carotid  below,  and  also 
above,  the  aneurism.  Dr.  Doaver  ligated  quite  recently  the  primitive  carotid 
for  aneurism  of  the  internal  can)ti(i.      The  ivsult  is  as  yet  not  known. 


I 


Anenrism  of  the  Subclavian  Artery. 

The  Bubclavian  artery  is  the  subject  of  un^'urism  almost  aa  frequently  oa 
the  carotid.  In  the  tables  of  Mr.  ("risp  it  occurred  twenty-lhive  times  in 
295  cases,  ll  is  most  common  in  !nt*n.  In  the  late  Mr.  Poland's  eoUection 
of  subclavian  aneurisms,*  numbering  r.^(K  Ihew  are  1(»0  males  and  11  females; 
in  9  cases  the  sex  was  not  ascertuined.  In  85  the  ^liscase  was  on  the  right 
side,  and  in  28  on  the  lett ;  11  were  idiopathic,  and  Vi  traumatic.  In  57  cases 
collected  by  Dr.  Norris,  50  were  males  and  7  females.  As  tur  as  could  be  as- 
certained, 31  were  on  the  right  side  and  23  on  the  left.  The  greater  tendency 
in  the  right  vessel  to  become  diseased  is  perha])s  due  to  the  museular  and 
vascular  strain  lo  which  the  right  arm,  from  its  general  use,  is  subjected.  The 
largest  number  of  cases  occur  between  the  fortieth  and  fiftieth  years  of  life. 
The  disease  is  rarely,  if  ever,  setm  under  thirty.  In  a  few  instances  both 
arteries  have  been  simultaneously  affected.  Although  every  pari  of  the 
vessel  may  Iw  the  seat  of  the  disease,  yet  the  third  jmrt  of  the  subclavian, 
that  portion  which  lies  external  to  the  scaleni  muscles,  sulfers  most.  When 
the  left  subclavian  is  the  seat  ot  ai\  aneurism,  it  is  always  in  its  cervieal  por- 
tion. C)f  25  cases  of  subclavian  and  subclavio-axilbiry  aneurisms  rejiorted 
by  Koch.f  17  were  spontaneous,  4  were  cau.sed  by  sprains  and  contusions, 
and  4  by  fracture. 

Sv.MPToMs. — The  subclavian  artery,  being  deeply  placed  and  sheltered  by 
the  clavicle,  may  be  cimsiderahly  dilated  before  the  disease  is  discovered. 
Usually,  however,  iho  tumor  will  be  recognized  aa  a  small  ovoid  swelling,  its 
lonir  diameter  lying  parallel  with  the  course  of  the  clavicle.  When  the 
shoulder  is  drawn  downward  the  swelling  will  become  noticeable.  When 
the  fingers  are  placed  in  contact  with  the  ttimor,  that  peculiar,  expansile, 
life-like  pulsation  which  belongs  to  aneurismal  disease  will  be  fell  ;  and  if  the 
ear  be  placed  ovt-r  the  subclavian  region  there  will  bo  heard  the  character- 
istic bruit  and  thrill.  As  the  tumor  increases  it  tends  to  extend  upward  and 
outward,  never  inwani,  ami  occupies  the  posterior  inferior  cervical  triangle. 
The  resistance  which  the  sac  encounters  between  the  clavicle  and  the  tirst 
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rib  prevents  the  aneurism  from  enlsirgiii^  in  the  dtroction  of  the  eheni,  cxcopC 
in  nirp  ca,sos.  In  mw  insian<fy  I  know  the  tumor  to  develop  Ho\vi»wani :  ino 
tirst  two  ribs  became  ai)sorU'tl.  nu<i  the  ^ac  enlorci  the  chest  and  eontract»r*J 
adhesions  lo  tlie  lung,  into  whieh  Jl  finally  ojjt'ued.  destroyint;  the  patient  hy 
hemorriiage.  As  the  disoaj^o  piv)grcs8oH  and  HHs  uj>  the  subelavian  spaci\ 
severe  pressui*e-orteets  are  experienced.  Those  are  such  as  ivsult  fi-om  en- 
croaehment  on  the  eonliguous  nerves  and  veins.  Aw  the  artery  is  cn>SRcd 
by  the  phrenic  nerve,  there  may  be  irregalar  muscular  action  of  the  dia- 
phragm ;  and  if  the  brachial  plexus  is  pressed  upon,  loss  of  power  will  follow, 
and  a  sense  of  numbnes?^  will  he  experienced  in  tlie  ann  and  h:ind.  <>t\en  at- 
tended with  cedema  from  the  obntruction  otTei*ed  by  the  tumor  to  the  fn»e 
pasftiige  <»f  the  V)Iood  through  the  subclavian  vein.  The  internal  jugular  aUo 
m;iy  experience  pressure  from  the  growth  (d*  the  sac.  which  will  account  for 
the  dilated  condition  of  the  external  and  anterior  jugulars,  as  well  as  of  their 
branches.  fVeqnenlly  witnessed  in  the  advanced  stJige  of  subclavian  ancuriMib^H 
Should  the  sac  become  greatly  misshapen,  or  be  occupied  by  coagula  of  bli>oa^| 
or  of  tibrin  to  any  great  extent,  the  channel  Ihrotigh  the  aneurism  may  be  fto 
changed  that  the  strength  of  the  arterial  jmlse  will  be  diminished  both  at 
the  wrist  and  in  tlic  carotid. 

Diagnosis. — Altliough  the  surgeon  is  generally  able  to  recognize  the 
trno  nature  and  portitiiHi  uf  this  disease,  in  eoino  instances  the  diagnosis 
is  one  of  great  difficulty.  A  numl»er  of  times  the  subelnvian  artery  hai 
been  ligated,  under  the  supposition  that  an  aneurism  existed,  when  really 
no  such  affection  was  present;  and  in  some  cases  the  aneurism  has  been 
supposed  to  be  subclavian,  when  it  was  afterwards  proved  to  be  cartttid, 
innominate,  or  aortic.  Tnmors,  enlarged  glands,  and  exostoses  springing 
from  an  adjacent  ril)  arc  Jill  liable  to  be  confounded  with  the  aneurism 
under  consideration.  When  the  exannnation  is  made  early  in  the  his- 
tory' of  the  case,  subclavian  aneurism  will  be  found  to  be  situated  more 
externally,  towards  the  (mter  edge  of  the  (davicuiar  portion  of  the  stenn»- 
clei<lo-niaKloid  muscle,  and  higher  in  the  neck,  than  a  similar  tumor  of  ih«> 
innominate  or  of  the  arch  of  the  aorta.  The  thrill  in  the  tirst  will  gen- 
erally be  propagated  in  the  diivetion  of  the  arm.  while  in  aneurism  of  the 
last  two  vessels  the  sounds  are  either  median  or  in  the  course  of  the  eanjtid. 
Long  before  an  aneurism  of  the  arch  of  ihe  aorta,  or  of  the  innominate, 
could  ivacli  the  normal  position  of  the  subclavian  artery,  the  characteristic 
pressure-eifectH,  so  unlike  th»>8e  which  arise  fnim  enlargement  of  the  hist- 
named  vessel,  would  be  iirosent  lo  a  distressing  dcgtve.  Aneurism  of  the 
subclavian  artery  does  not  usually  attain  anything  approurhing  in  size  that 
of  aneurism  of  the  vessels  with  which  we  are  coi»irasting  the  dim»aso.  IV- 
tween  glandular  tumors  and  subclavian  aneurism  there  aiv  two  notalde  dis- 
tinctions. In  the  rii*st  the  swelliiig  is  hard  and  irivgular.  an<l  the  disea-^  t* 
generally  met  with  iri  young  peisoris;  in  anenrism  theenlargernent  is  rcg»»lnr, 
sot),  or  at  least  not  indurated,  and  the  disease  is  seldom  s^'cn  at  an  earlier 
period  than  the  thirtieth  year.  Glandnlar  eidargements  are  as  common  on 
one  side  of  the  neck  as  ou  the  other;  subclavian  aneurism  is  tnost  fn:><|)ientlr 
seen  mi  the  riglil  side.  In  other  tuinu»*M.  such  aH  cy^t**,  adipose  growths, 
and  nuilignaut  disease,  the  active  expansive  or  centrifugal  pulsation,  anri  tho 
distinct  tlirill.  which  belong  to  aneurism,  will  be  absent.  Besides,  exeludin!* 
nuilignanl  diMcasf,  the  pres4*ure-effects  of  other  tumors  arc  eomparativclv 
uninipitrtunt.  In  abscess  there  is  a  previous  history  of  local  tendernt***, 
swelling,  induration,  and  central  solYening,  symptoms  which  do  not  Ktloug 
to  the  cnrly  history  of  aneurism. 

The  E'rooni»sI8  in  subclavian  atienrimn  is  very  unfavorable.  The  sac  nuiv 
open  intei'nally,  causing  a  ditfusird  extravasation  of  bliMid  lhn>ngh  the  neck, 
or  it  may  burst  into  the  cavity  of  the  chesty  or  into  the  lungs,  or  into  some 
other  portion  of  Ihe  air-paf*siigi%  and  destroy  the  patient.  Sometimes  ibtf 
sac  opt-ns  externally,  from  ulceration  or  from  irangrenc.  and  pn>ve*  fatal  by 
hemorrhage.     In  u  few  instances  the  disease  undergoes  a  8j)ontaneous  cufv. 
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Thin  rcBult  foDowod  in  4  out  of  22  cnaes  of  tho  dinoase  reported  by  the  late 
Mr.  Poland  * 

Trkatment. — ^The  meuns  employed  for  thy  ti'eatment  of  subclaviau  aneu- 
rism are  the  following: 

1.  Thf  expectant  and  the  medical. — ^Thi«  plan  has  not  boyn  tested  on  an  large 
a  scale  as  it  meritn.  Among  tlio  aisct*  taljulatt'd  by  Mr.  Poland,  to  which 
refeivnce  han  been  made.  35  wore  managed  by  ibis  mode  of  tivaiment,  11 
recovered.  123  died,  and  I  wan  relieA'ed.  Such  a  i*e«ult  Ib  Huftieiently  en- 
couniging  to  entitle  to  favorable  considei'ation  the  treatment  by  rosl  and  diet 
and  the  other  detniln  of  Mr.  TufneH'ci  method,  to  which  should  be  added  tho 
ndminiHtration  of  ihe  tincture  of  veralruni  viride  and  the  iodide  <»f  potn^h. 

2.  Compression. — lu  eon^equenco  of  the  anatoniioal  relalions  of  the  urterj' 
it  ifl  necessary  that  the  preKsuiv.  in  most  eases,  should  be  made  diivetly  upon 
the  Hae  Four  casL-w  irtjiied  in  thin  manner — two  by  \Van*en,  of  Boston, 
one  by  Carner.  and  one  by  llolmet* — proved  hueoes^ful.  The  pressure  was 
made  in  the  tiit*l  two  instances  by  a  weight.  T*)  execute  this  method 
properly,  a  piece  of  rubber  or  felt  nlHUild  be  first   moulded  to  the  surface  of 


the  tumor,  and  its  eoneavlly  partially  filled  with  a  conijiress  of  sort  lint. 
After  applying  tho  cup  over  the  aneurism,  il  can  be  bound  vu  as  tinnly  as 
may  be  necessary  by  the  spioa  bandage  of  the  shoulder.  I  have  used  a  bag 
of  Hlu»t  for  the  same  purpose.  When  the  aneurism  occupies  the  tii*st  portion 
of  the  vessel,  distal  conijiressiou  of  the  arteiy  enn  be  made  against  the  (irst 
rib.  as  il  pusses  fmru  ibe  neek  into  the  axilla.  In  a  case  in  which  it  was  tried 
at  tho  Philadelphia  llospiial,  no  bonetif  was  realized.  A  conical  graduated 
compi-ess,  and  the  tingurs  of  asr^istants,  constitute  the  best  means  of  ay)pl,>'ing 
such  prcBsurc.  If  the  aneurism  la  small,  and  confined  to  the  third  part  or 
the  artery,  digital  pressure  might  be  practised  over  the  tracheal  third.  Mr. 
Poland  succeeded  in  effecting  a  cuiv  of  one  case  in  this  way. 

3.  Ligature. — The  ligature  has  been  ap|>lipd  both  on  the  cardiac  and  ou  the 
distal  side  of  the  disease.  There  are  three  operations  which  have  l>ei'n  prac- 
tised (Ui  the  cardiac  side,  namely,  ligature  of  the  innominate,  ligature^  of  the 
first  part  of  the  subclavian,  or  that  jinrtiou  on  tlie  iracbeal  side  of  the 
Bc^aleni  muscles,  and  ligature  of  the  iiuioniinaie  and  tlie  primitive  carotid,  in 
one  case— that  of  Smyth — including  the  vertebral  arteiy. 

Ligature  af  the  in7wminote  has  been  performed  thirteen  times  for  Bubclavian 
and  Bubclavin-carotid  aneurism,  and  in  every  ca.se  but  one.  that  of  Smyth  of 
New  Orleans,  with  a  fatal  result.  When  it  is  considered  thai  death  has,  with 
the  one  exce]>tion  al>ove  noted,  been  git^atly  hastened  by  ihe  operation,  it  may 
bo  regarded,  when  practised  for  aneurism,  as  an  unjustifiable  ]»rocednre. 

Ligature  of  the  subclavian  within  ihe  scaleni  muscles. — This  ojienition  is  feasible 
on  the  right  side,  when  the  dilatation  affects  the  second  and  thiitl  ])ortion8 
of  the  artery;  but  its  results  have  been  as  unsatisfactory  as  those  of  deliga- 
tion  of  tho  innominate.  In  1846  this  operation  was  dt»ne  on  the  left  side  by 
Dr.  J.  Kearney  RodgeiM.  of  New  York.t  An  interesting  case  of  subclavian 
aneurism  has  been  reported  by  Dr.  Willard  Parkor.;f  in  which  that  surgeon 
tied  the  carotid  half  an  inch  ahove  its  origin,  the  subclavian  near  to  the  in- 
noniinate,  and  the  vertebral  one-quarter  ol^  an  inch  above  its  root.  On  the 
twelfth  day  the  ligature  came  away  from  the  vertebral  ;  on  the  fifteenth, 
from  the  carotid:  and  on  the  twenty-foui-th  day.  from  the  subclavian.  The 
])atient  died  on  the  forty-second  day,  from  secondary  hemorrhage.  Of  twenly- 
mjven  oases  in  which  this  vessel  has  been  lied,  all  save  two  terminated  fatally 
from  hemorrhage  When  we  consider  the  position  in  which  a  ligature  on 
this  part  of  the  vessel  must  be  ap|ilied.  such  a  result  is  not  surprising.  Close 
on  the  inner  side  are  the  innonnnato  and  the  carotid,  and  (n»  the  outer  side 
the  vertebral,  internal  mammary.  an<i  superior  intereoetal  arteries,  and  the 
thyroid  axis,  a  proximity  of  blootJ-vessels  which  must  render  the  formation 

•  Quy'»  Hospital  RoporU,  1H70.  f  New  York  Junmal  of  MMlicioe,  1H40. 

I  New  York  Medical  Record  for  IS67,  vol.  li.  p.  97  ]  Ameriumii  Joarokl  of  the  Medical  Soiencea, 
IMI,  p.  &«2. 
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of  a  permanent  clot  extremeiv  improbable.     Should  $uoh  an  opcmtion  ever 

bo  contemplated*  the  probnbih'ty  of  success  would  be  nlitchtly  enhanced  by 
tying  lit  rhe  sntiie  time  fJit;  thyroid  axis  and  the  carotid  artery.  Under  no 
circumstances  is  the  operation  worthy  of  repetition. 

Ligature  external  to  the  aealenus  anticus. — ^Vheu  the  aneuriism  ifi  situated 
near  the  termination  of  the  subclavian  arter)\  or  at  the  outer  portion  of  it« 
tbinl  part,  in  which  case  the  axillary  vessel  is  ustially  imphcated.  n  li^ituro 
can  be  applied  to  the  artery  at  the  oxtenial  bonier  of  the  scalenus  anticus 
muscle,  or  even  under  the  latter  by  dividing  some  of  its  fibres.  Poland* 
records  21  instances  of  ihis  operation,  9  of  which  recovered  and  12  died, 
3  of  the  0  recoveries  were  in  cases  of  subclavian  aneurism  pro|)er.  In  the 
remaining  cases  the  axillary  and  subclavian  had  both  been  involved.  Kocbf 
reports  (j5  cuscs,  with  3G  recoveries.  In  most  instances  the  deaths  wore 
caused  by  hemorrhage.  Wyoth's  collection,  38  in  number,  gives  18  recoveries 
and  20  deaths. 

Distal  lifjdture. — Theoretically,  it  would  bo  supposed  that  distal  ligature,  in 
cases  where  LIk^  an^.^urismal  tumor  occupies  the  inner  and  mi<h11e  jwrtionHof 
the  vessels,  ren<krin><  il  impOHi^ible  to  jjluce  a  iit^aiurt'  on  itseaiNliac  side,  would 
promise  u  reasonable  hupe  of  success  by  lessening  the  rapidity  of  the  flow  of 
olood  throLii^'h  the  sac  to  the  U]iper  extremit}'  and  thus  favonntr  its  coa^ulaiiun 
within  the  aneuriHm.  Experience,  however,  has  not  confirmed  such  a  hope. 
The  operalion  has  been  lioue  by  Dupuyti*eti.  Schuh.  Canton,  and  Pelruquin. 
The  lii^iture  wa.**  apiflied  by  these  auvt^eons  to  llie  first  pari  of  ihe  axillary, 
anil  in  all  cases  with  a  fatal  result.  On  the  same  principle  Hutcher  tied  Xht 
carotid  in  one  case,  which  ended  fatally  a  few  days  after  the  operation. 

4.  GaivanO'puncture. — Iii  one  case,  that  of  Abeille.  the  patient  was  cured 
by  this  agent,  but  in  six  others  a  fatal  result  followed.  The  danger  utleud- 
ing  this  method  does  not  commend  it  to  pmfessional  contldence. 

6.  Manipulation^  i*ocommended  by  Sir  William  Fergussim.  hao  been  em- 
plove4l  6  times,  with  3  recoveriusT  2  deaths,  and  1  unsucccKsful  case,  by 
Liddell.  The  objections  to  this  melhoil  uf  trt-ating  aneurism  have  been 
already  stated  ;  and,  as  the  tables  of  I'uland  ami  Koch  contain  in  some  in- 
stances the  same  cases,  1  have  taken  the  collection  of  the  latter,  as  j;rivin^ 
the  largest  number.  They  aiv  just  as  forcible  when  the  plan  is  applied  to 
subclavian  aneurism  as  when  it  is  «p]»lied  tt>  the  disease  located  elsewhere. 

6.  Amputation. — Sir  William  Fer^u«sou  proposed  amputation  at  the  shoul- 
der-joint, and  the  suggestion  was  earned  into  ett'ect  by  Spence,  of  Kdinbur^^h. 
Holden,  II.  Smith,  Ilealh.  and  Hose, — in  the  cases  of  Spence  and  Jify»e  with 
success.  IIolden'M  and  Heath's  eases  were  traunmtic  in  their  origin,  and  in 
Hose's  ease  the  carotid  was  also  tied.  Except  in  (he  solicitation  (d*  the  bl(KKl 
by  the  presence  of  the  upper  extremity,  1  cannot  see  wherein  consists  the  dif- 
ference between  this  plan  and  that  of  tying  the  axillary  immediately  below 
the  clavicle. 

7.  Acupressure. — In  a  ca»e  of  subclavian  aneurism,  Mr.  Porter,  of  Dublin, 
tried  the  effect  of  acupressure  applied  to  the  axillary  arter)'.  The  patient 
died  frt>ra  hemorrhage  six  weeks  atter  the  operation. 

8.  Injections. — These  are  used  in  two  ways, — by  being  thrown  into  the  sac, 
and  into  the  cellular  ti.ssne  exterior  to  the  latter.  IVtrequin,  al^cr  failing  by 
the  ligatun.'  to  cure  a  ease  of  subclavian  aneurism,  injected  into  the  sac  a 
solution  oi'  pei*chl»»ridc  of  irtm.  The  fluid  sccuivd  the  coagulation  of  tho 
contents  of  the  aneurism  and  arrested  all  pulsation  in  the  tumor,  but  ihr 
patient  perished  HuVjsequently  by  hemoirhage  from  the  place  wherv  th* 
artery  had  been  llgaied.  In  two  other  cases  ihe  remedy  was  foUowed  by  » 
fatal  ref»ult.  Langenbeek  has  employed  successfully  in  three  ca^e*  hvjKK 
dermic  injections  of  ergotin  thrown  into  the  cellular  tissue  botwoon  the  sKin 
and  the  sac.     Dutoit  gives  also  a  case  treated  in  the  same  manner. 

In  order  that  some  safe  conclusion  may  be  reached  in  regard  to  the  tro*i* 

"  Qxiy'*  Iluniital  Report*.  ISTO. 

t  Arabirei  dfD^nlw  do  M^tlteint.  AoAt,  1809;  alio  LiuigvabMk'f  ArehWa*,  vol.  j;. 
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ment  of  8ubclavian  aneurism,  I  compare  first  tho  diflereiit  modes  of  ligation. 
They  are  m  ftfllows  : 

1.  liigaturt*  of  iIk*  innoniinaie,  13  times,  with  1  I'ecovery;  the  latter  died 
twelvt?  yeai-ft  at^erwardr*  with  iintmnHjii. 

2.  Ligalun*  within  thu  Hculcni  must-left,  20  times;  all  fatal. 

3.  Ligature  of  the  second  and  third  ])arts  of  the  i^ubclaviuii,  (i5  times,  with 
36  recoveries.  > 

4.  DiKtuI  ligtUiire,  5  eases;  all  fatal.  — -' 

The  etubjoet  of  ligation  for  siibcluvian  aneurism  is,  ihorrfore,  narrowed 
down  in  j>rnper  canes  to  the  operalioji  on  llii*  thii-il  jmri  ot"  the  urlfry. 

If  now  we  review  the  remiiiniitg  method**,  it  will  be  seen  that  by  expectant 
and  medical  measures  there  were  treated  35  cases,  with  11  recoveries,  -3 
deaths,  and  1  much  i-elieved  ;  by  compression,  4  cases,  with  4  cures;  by  gal- 
vuno-puncture,  G  cases,  with  1  cure;  by  manipulation.  6  eases,  with  2  re- 
Ooverit'H.  2.  deaths,  1  unsucces.sltil,  and  !  undetermined  ;  l)y  amputation,  5 
cases,  with  2  recoveries;  by  acupressure,  1  case,  with  1  deiiih  ;  by  injection 
into  the  sac,  3  cases,  with  2  deaths  and  1  failure;  by  injeclioris  around  the 
sac,  4  eases,  wiih  4  cures.  If  these  have  been  aci-urateiy  reported,  it  is  sin- 
gular that  the  method  has  not  attracted  greater  attention. 

Contrasting  the  various  [dans  at  our  cc>mmaiid  tor  the  treatment  of  sub- 
clavian aneurism,  it  will,  I  think,  be  concedcil  that  the  expectant  and  medi- 
cal treatment  ehould  be  tirst  tried,  with  or  without  compression,  according 
to  the  position  of  the  luntor.  These  failing,  possibly  tiexi  in  order  woidd 
come  pressure;  and  in  the  event  of  these  proving  useless,  then  the  ligiUui'e 
of  the  subcluviun  artery  externa!  to  the  atderior  sealerms  ntuscle,  when  tho 
situation  of  the  ata-urism  will  pennit;  or,  if  this  bo  unlavorable,  then  ampu- 
tatioii  of  the  arm  at  the  shoulder-Joint. 

Anenrism  of  the  Vertebral  Artery. 

Traumatic  aneurism  oJ  the  cervical  portion  of  the  vei-tebral  arterj'  has  been 
noticed  by  three  or  four  writers.  The  disease,  however  is  oxceedinglv  rare, 
&ot  more  than  twenty-five  cases  being  ivcorded,  and  a  number  of  these  having 
Jboen  wounds  nilher  than  aneurisms.  The  diagtiosis  of  such  an  aneurism 
would  be  a  matter  of  gr^at  difficulty,  in  consequence  of  the  deep  situation 
of  the  artery,  and  hence  we  find  that  the  common  carotid  was  tied  in  two 
instances  uinler  the  im]>rcssion  thai  the  lumor  was  connected  with  this  vessel 
or  with  one  of  its  luanches  ;  ho)h  cases  proved  fatal.  The  existence  of  a  firm 
pulsating  tumor  *n\  the  side  of  the  neck  or  below  the  mastoid  portion  of  the 
temporal  Ixme.  having  an  atieiiri'»mal  thrill,  its  pulsation  and  sound  not 
affected  by  conijiression  of  the  primitive  carotid,  but  diminished  by  strong 
pressure  made  dire<'lly  backwards  behind  the  stenml  extremity  of  the  clavi- 
cle when  the  head  is  Hexed,  would  f\u'nish  strong  evidence  of  the  disease 
being  connected  with  the  vertebnil  artery.  In  a  spontaneous  aneurism  of 
this  vessel  digital  compivssion  could  be  of  no  value,  as  the  great  depth  of 
the  artery  places  it  beyodd  the  exercise  of  any  effective  force  of  this  kind. 
Should  the  tumor  be  sufHciently  high  in  the  neck,  the  rieligation  of  the  ver- 
tebral arterj-  would  be  indicated.  Ligation  above  and  below»  though  a  dif- 
ficult operation,  wouhl  offer  the  best  prospect  of  effecting  a  cure. 


Aneurism  of  the  Traofiverse  Cervical  Artery. 

A  single  case  of  aneurism  of  the  transverse  cervical  artery  is  given  by  Mr. 
Pick  in  the  ''Transactions  of  the  Pathological  Society  of  London'  for  1869. 
No  operation  was  performed,  as  the  patient,  a  soldier,  was  d^nng  from  con- 
sumption. 

Intracranial  Aneurism  of  the  Carotid,  the  Vertebral,  and  their  Branches. — 

The  internal  carotid  may  become  aneurismal  at  any  point  in  its  coui>e  from 
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the  cerebral  extremity  of  the  carDtid  winal  in  tlie  petrous  portion  of  the 
temporal  bone,  to  the  optic  iVn-atnen.  That  part  which  lies  in  the  nella  THir- 
cica  of  the  sphenoid  ht>ne,  and  where  it  gives  otf  the  anterior  cerehral,  is 
moat  frequently  affected,  and  may  ^ive  rise  to  intraorbital  disease.  As  com- 
pared with  other  iutraeranial  anuurisms,  thiwc  of  thin  portion  of  the  ves»*el 
occur  about  once  in  everj*  eight  ca-ses.  In  the  collection  of  Sir  William 
GuJl,*  embracing  62  cascn.  the  carotid  on  ifjo  side  of  the  cnvernoufi  »iuuB  was 
affected  eight  times;  and  iti  an  in(i?rcsting  paper  on  the  snlijecl  of  intracranial 
aneurism,  by  Dr.  .lanies  11.  IIuicliinson,t  of  I*hihidelphia,  the  same  |>ortJ':»n 
of  the  ariery  was  I'omid  to  bo  involved  ton  timrs  in  S5  cases.  Anenriym 
within  the  dkull,  whether  utt'ec'ting  (he  carotid  or  its  Ifranches,  like  the  tJi*- 
ease  elsewhere,  is  more  common  in  males  than  in  fenialen,  and  inereahes  in 
frequency  up  to  the  sixtieth  year  of  life.  In  the  analysis  of  Dr.  Hutchinson, 
to  which  reference  has  just  been  made,  48  of  the  patients  were  males  and 
32  females,  and  in  5  tht*  sex  is  not  given  ;  9  were  under  twenty  years  of  agv\ 
12  between  twenty  and  thirty,  13  between  thirty  and  forty,  14  between  forty 
and  titty,  19  between  tiily  and  sixty,  8  between  sixty  and  seventy,  9  between 
seventy  and  eighty,  an*!  1  between  eighty  and  ninety. 

The  intrucraniai  vessels  moat  commonly  affected  are  the  internal  carotid, 
the  middle  and  anterior  cercbraln,  and  the  vertebral.  Of  27  cases  of  intm- 
cmnial  aneurism,  10  were  found  connected  with  the  basilar  and  5  with  the 
carotiii  artery.J 

The  relative  frequency  with  which  the  different  arteries  of  the  brain  ore 
the  subjects  of  aneurism  will  appear  from  the  subjoined  tables  of  Sir  William 
Gull  and  Dr.  Hutchinson: 


Veitebrft]  uiiary 

snd 

Its  branches. 


Cttrotid  arterj 
and 

fU  bnmebefl. 


Bift  William  Gvlu 
62  CkWM  1^  ImlMeromM  A»mtfim». 

(  V«rt«briil,  4  tiniei. 

Builar,  30     " 

Pofftcrior  oer«bml,  8  " 
Capillary  veuol,  1  -' 
Interniv)  car>>tid,  at 

ttic  .icila  Tiiroioa,  8  ** 
Middle  cerebral,  16  " 
Aoterior  cerebral,  0  *' 
Aat«rior  oommuni- 

caling,  1     *' 

Posterior  oommuni- 

OAting,  4     " 


Da.  Jamis  H.  BtrmmtaoH. 

BA  Oitf  of  tmlratmimM  Amtwnmt. 


Vertebral  ariery 

and 

iti  branches. 


Internal  carotid 

and 

its  braDoboB. 


Vcrtabnl, 
Basilar, 

Portcrior  oerrbral. 
Internal  canttid. 
Middle  ccrvbml, 
Antorinr  cerebral, 
Auterinr  oututuuni 

oaliOK. 
Poeterior  oonimaDl- 

ealing, 
Middle  meningeal, 
Superior  oerefaral. 


The  aacs  of  these  tumors  are  generally  cylindrical,  and  consist  of  all  the 
coals  of  the  vessel.  These  dilataiiuns  vary  pn.'ally  in  size.  ran^it^K  ^r^w*  ^^^ 
dimensiona  of  a  grain  of  shot  to  those  of  a  walnut.  Houchard  and  Charcot 
havu  drawn  attention  to  w4iat  are  termed  miliary  aneurisroH,  moHt  comnum 
in  advanced  life,  and  which  consist  of  minute  saccular  dilatations  of  the  small 
corebi-al  vessels,  the  result,  as  these  writers  believe,  of  periarteritis.  When  I 
consider  the  thinness  of  the  walls  of  the  intrucraniai  arteries,  vessels  so  mui-h 
under  the  influence  of  the  heart's  action  and  receiving  so  little  support  from 
the  substaneo  of  the  brain,  it  is  to  me  a  matter  of  suqjriso  that  aneurismal 
dilatation  of  the  arteries  within  the  cranium  is  not  more  common  than  oh 
Bervation  would  seem  to  indicate.  As  com|mred  in  frequency  with  otht-r 
aneurisms,  Mr.  Crisp  found,  in  551  eases  of  the  disease,  that  7  weru  mlra- 
oranial. 

ErrxoTS. — ^The  presence  of  an  atDeurismal  ttimor  within  the  cranium  may 
induce  inflammatory  softening  of  the  brain-Hubstanco^  with  all  its  attendant 
phenomena,  or  the  tumor  may  burst  aud  form  an  extrava-nation  or  clot,  wbiiih 
will  occasion  paralysis  or  complete  apoplexy.  WTion  the  tumor  lies  near  one 
of  the  bones  of  the  cranium,  the  latter  may  become  absorbed  to  a  consider- 
able extent. 


*  Guj'a  Htitpilal  RenortJi,  rot.  i.,  IHiV. 

X  Cooper'*  Surgioal  j)iotianar7,  voL  i.  |>.  136. 


t  PenDtylvaoia  Hoepital  Raporta,  Tt>L  ii^  ISM. 
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Symptoms. — There  are  no  signH  iniiieativo  of  intracranial  aneurism  which 
are  not  common  Uy  other  and  (iiverse  diseases  of  the  hrain.  Thmv  may  be 
pain,  hemiplegia,  more  or  less  eoiiipleie  Io!*«  of  articuhition,  dittifult  degluti- 
tion* dufectH  of  viHion,  fueial  punuysin.  obtuscnoss  of  hearini^.  and  mental 
imbecility.  Considering  the  subject  from  a  phyeiiologi<*ul  pnini  of  view,  and 
bearing  in  mind  the  fact  that  most  of  the  cases  of  intracrauini  aneurinin  are 
founil  in  those  vessels  winch  are  situated  on  the  pons  Varolii,  the  presence 
of  diflicutty  in  deglutition,  in  hearing,  and  in  articulation,  together  with 
defects  in  the  motor-sensory  n]>|>ai*atus,  though  not  decisive  of  intnici*nnia] 
aneurism,  furnishes  a  sort  of  presumntive  evidence  of  the  existence  of  such 
a  disease,  especially  if.  associated  with  these  symptoms,  a  thrill  is  detectable 
through  the  walls  of  the  cninium  by  stethoscopic  examination. 

Treatment. — It  would  lie  proper  to  contemplate  surgical  interference 
only  in  a  case  i>f  suspected  !iitra<']'anial  aneui'ism.  Wht-n  the  pofuliar  whirr 
belonging  to  this  character  of  disease  is  distinctly  marked,  and  when  the 
cephalic  symptoms  are  steadily  progressing,  the  ligation  of  the  common 
carotid  on  the  atfected  side  would  be  entirely  proper.  This  was  done  In  one 
ciiso  with  entire  success  by  Mr.  Coe,  of  Bristol. 


I 


\ 


Intraorbital  AQeahsm. 

The  subject  of  intraurbital  aneurism  is  one  which  baa  caused  no  small 
amount  of  discussion.  The  diwease  is  not  a  cotumon  one.  and  its  true  nature 
may  he  said  to  bo  still  onvelo[iGd  in  much  obscurity.  The  attentiiui  of  the 
profession  was  tii-st  drawn  lo  the  snl»ject  by  Travers.  and  for  some  time 
these  pulsating  tnnior.H  within  the  orbit  were  regarded  as  aneurisms  by 
anastomosis,  or,  as  they  an>  at  present  more  properly  termed,  angeiomatous 
growths.  The  investigations  of  Busk*  and  of  rJunneley,  however,  would 
seem  to  render  it  probable  that  in  most  of  the  cases  which  have  been  ob- 
served the  disease  was  truly  aneurismal,  either  spontaneous  or  traumatic, 
and  that  the  vessel  invidved  was  in  sonic  iustancL'S  the  ophthalmic,  and 
in  other*  the  cavernous  pt)rtion  of  the  intnicraninl  carotid.  It  is  further 
believed  that  in  all  cases  of  a  nievi)id  or  angeiomatous  character  the  disease 
appears  before  or  shortly  alter  birth,  and  is  frequently  ass<tciated  with  a 
similar  conditioii  of  some  portion  of  the  tutamina  oculi ;  indeed,  that  it  in- 
volves all  the  arteries  and  veins  in  and  around  the  orbital  region.  One 
of  the  strongest  argutnents  sgainst  the  na^void  character  of  the  tumor,  as 
it  generally  ajipears,  is  thai  used  by  Nunnelcy.  which  the  experienco  of 
those  who  have  had  opportunities  of  treating  the  disease  will  corroborate, — 
natnely,  that  intn»tjfbital  aneurism  is  usually  curable  bv  the  ligation  of  the 
common  carotid,  whereas  in  onlinary  erectile  growths  ligation  of  the  chief 
vessel  leading  to  such  tumor>*  is  often  unsuccessful.  The  tables  of  Norris 
contain  42  ligations  uf  the  can>tid  done  for  eixH^tile  growths  about  the  face 
and  head:  of  this  number,  20  wore  cured,  13  died,  and  9  recovered  from  the 
operation,  though  not  cured.  Among  these  42  cases.  11  were  operations 
for  what  is  termed  erectile  tumors  within  the  orbit, — doulttlcss  intraorbital 
aneuiism. — 10  of  which  were  cured  and  1  <lied.  This  result  is  strikingly  con- 
finuator\'  of  the  statement  nuide  by  Nuuneley.  A  few  opporlimities  have 
been  olTered  for  the  examination  of  this  form  of  intraorbital  disease  by  dia- 
section.  In  those  in  which  such  examinations  have  been  made,  the  morbid 
conditiotis  have  not  always  been  uniform.  In  Nunneley's  case  the  autopsy 
was  made  four  years  aIU*r  the  carotid  had  been  tied,  and  established  the 
aneurismal  nature  of  the  tumor,  as  an  obliterated  sac  of  the  ophthalmic 
artery  was  loun<i  at  the  sella  Turcica:  the  vessel  also  contained  patches  of 
atheroma.  In  Delen's  casesf  the  disease  seems  to  have  been  either  arterio- 
venous, a  communication  having  existed  between  the  internal  carotid  and 

*  Me<Iieo-Ghinirgioal  TranuoUona,  rol.  xxi!.  p.  183. 

t  De  la  Communiration  do  In  Ciirntidtt  interne  et  da  Sinus  caTenicuz,  1870;  Anurioui  Journal 
of  tfae  Medical  Scieaocf,  Juljr,  1864. 
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the  cavernous  einus,  or  to  have  been  caused  by  a  conj^lum  in  the  hiHt-namcd 
venourt  canal.  This  was  very  much  ihe  rontlition  in  a  case  of  Bownmnn, 
in  which  the  carotid  was  tied  for  what  was  believed  to  be  an  intraorbital 
aneurism.  The  putionl  died,  and  on  an  exiiminutiun  of  the  parts  a  cou^iilum 
was  founr]  blocking  up  the  ophlhiilmic  vein  at  the  point  where  it  euteii*  the 
cavernous  sinus.  No  disease  whatever  existed  in  the  arteries,  either  in  ur 
posterior  to  the  orhii:  In  a  fatal  case  of  large  pulsjitini^  tumor  of  the  orbit. 
in  which  tho  carotid  was  hgnled  by  Dr.  Thomas  G.  Morton,  a  net-work  of 
anastomosing  vessels  was  ibund  at  the  autopsy  (teeupying  the  inner  and 
front  portion  of  the  orbit.  No  other  evidence  of  arterial  or  venous  diseAso 
existed.  In  a  second  case  operated  on  by  the  same  surgeon,  which  proved 
fatal  twenty-four  haul's  atler  the  carotiil  was  tied,  all  the  nerves  and  blood- 
vessels which  entered  the  sphenoidal  rissure  were  matted  together  by  in- 
flammatory lyrnpli.  iiiid  i\n*  i>phlh;ilniic  vein  and  the  cavernous  and  cirealar 
sinuses  were  ll>iiijd  tilled  with  coaLjuhited  blood.  The  caroti<i  artery  was 
Bound.  Taking  the  cases  of  pulsatinii;  intraorbital  tumors  of  Nunnoley,* 
Morton.t  nn«J  Kivington.J  in  which  the  luithoiogical  conditions  have  been 
verified  by  post-mortem  examination,  makinff  in  all  fourteen,  eight  of  tho 
number  were  found  to  have  been  produced  hy  vari<'ost^  ctdarj^enient  of  the 

oph  t h  al  ni  ic    vei  n .    from    crau8e« 
Fi"-  &•'*•'>■  which    wei'o     post-orbital     and 

~  chiefly  in  the  cavernouH  ainiija. 

The  presumption,  therefore, 
is  that  there  are  four  forms  of 
pulsating  intraorbital  tumors: 
1.  aneurism,  s|K>ntaneous  and 
tran matic.  of  the  onht halraic 
and  of  the  caix>tid,  beginning 
either  in  the  orbit  or  in  the  uclU 
Turcica;  2.  arterio-venous  aneu- 
rism, in  which  an  opening  ex- 
ists bt'tween  the  internal  carotid 
and  the  cavernous  sinus ;  3, 
angeiomatous  or  erectile  forma- 
tions, in  which  all  the  arleriea 
and  veins  within  the  orbit,  and 
occasionally  in  the  soft  pana 
about  the  orbit,  particijiato ;  and, 
4.  obstructive  tumors,  which  or* 
produced  by  embolism  or  by 
preesiire  at  tho  cavernous  sinua 
arresting  the  flow  of  blood 
through  the  intraorbital  rein*^ 
Another  cause  of  intraorbital 
pulsating  tumors  has  bo<.*n  sug- 
gOBtod  bj'  Collard,  viz..  panilyaifi  of  the  vasomotor  nerves  of  the  ophthal- 
mic artery,  allowing  this  vessel  and  its  branches  to  become  inordmatcly 
dilated. 

Symptoms. — When  the  diseorte  is  anenrismal  its  appenrancc  is  generally 
euddon.  the  patient  being  conscious  at  the  time  of  »  sharp  crack,  as  if  some- 
thing hud  given  way  behind  the  orbit,  acconnianied  sometimes  by  an  acute 
pain  in  tho  same  region.  The  vessels  of  the  palpt^bral  ccmjunctiva  80<in 
oecomo  involved,  sometimes  to  a  dejgree  amounting  tochcnu>sis;  lou«i  waind."*, 
tuniMlinous  ond  other  harassing  sensations,  aiv  experienced  in  the  heoil, 
described  by  the  patient  as  roaring,  whizzing,  blowing,  or  forging;  the  <*yc- 
ball  becomes  prominent  (Figs.  535  and  536),  a  distinct  pulsation  can  bt^  f«U  io 

*  Medloo-CblrarKioal  TrKOMOtioDt,  rol.  ilil. 

t  AueriOAD  Juurbal  of  th«  Medioal  SaitnoM.  April,  1366. 

1  liritifh  UedlcKl  Journal,  I8T\  t(»L  i. 
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riitnuirliUal  kiwnrlsni  \'j  ■oMtiiiutMb,  lUTulvlng  the  iM*  »f 
thn  UftuX  aitti  f«c«,  111  a  iiimii  twenljr-Bf  r  yean  of  aice.  AppMUred 

■>xiii  ftftor  binh.— Morton. 


the  orbit,  and  on  iiUHCultation  an  aneurismal  bruit  can  be  beard  over  the  side 
of  the  hoad  nnd  ovor  the  orbit.  When  the  circulation  through  the  common 
can>tid  i**  arrested  by  pj*eHsure.  all 

pulsation   and    soundn  disappear.  Fi«.  636. 

Frequentl}-  tliere  is  a  convergent 
ptrabirtmus,  or  there  may  be  pa- 
iiilyHiA  of  the  third,  fourth,  and 
sixth  pairs  of  nerves,  with  de- 
fective vision,  and  tinully  entire 
loss  of  sight,  in  consef|uence  of 

extensive  structural  cliaii|L;eM,  the  -^  -  _^ 

result   of    inrtammatory    cdngof^  /W-^*  N 

tion  affecting  tlie  humors  and 
tunics  of  the  ^iif^au. 

Cacses.  —  The  causes  which 
are  concerned  in  producing  dis- 
ease of  the  lilood-vesscls  of  the 
orbit  sometimes  have  a  congen- 
ital origin;  frequently  thov  are 
traumatic.  In  the  cases  collated 
by  Dr.  Morton  several  weiv  traced 
to  a  severe  injury  which  had 
been  received  upon  the  bead.  In 
Dr.  Harlan's  case*  the  man  bad 
been  struck  insensible  by  a  paws- 
ing  car.  and  renuuncd  in  a  par- 
tially uiicnnsciiius  slnto  for  al- 
most three  weeks.  Of  62  cases 
of  intraorbital  aneurism  collected 

by  Walter  Rivinglon.t  '^  were  tniunmtio  and  '20  ididpathic  The  disease, 
when  ariHirig  IVurii  uUiertluin  traumatic  causcH,  aj»[Ji"iirs  to  miiuifeKt  a  prefer- 
ence for  the  lett  sitle.  an<l  is  more  common  in  fomaltH  timri  in  mules. 

DiAON(»sis. — The  signs  chiefly  distinctive  of  aneurism  and  of  aneurism  by 
anastomosis,  on  which  some  etress  has  been  placed  by  l*r.  Morton,  are  the 
following.  In  anetinsm,  especially  of  Ihe  dift'usod  kind. — thai  i.-*,  an  aneu- 
rism in  which  the  sac  has  given  way  and  allowed  the  blood  lo  escaiie  into 
the  Huri-ounding  tissues,  or  where  a  dilated  vessel  has  been  suddenly  rup- 
turetl, — the  invasion  of  the  disease  is  instantaneous.  The  patient  is  conscious 
of  some  unusual  sound,  like  the  sharp  crat-k  of  u  jiistob  which  is  soon  fol- 
b)wed  by  aneurismal  sounds  in  the  bead,  the  whirr  being  synchronous  with 
the  diastole  of  the  heart,  and  accom]iauied  with  protrusion  and  pulsation 
of  the  eyeball.  In  aneurism  by  anastomosis  the  disease  is  more  gradual  in 
development,  is  generally  congenital,  and  although  there  may  l«e  protrusion 
of  the  eyeball  with  pulsation  and  bruit,  the  latter  is  conlinuous, — that  is, 
eoincideui  with  both  the  systole  and  the  <liastole  of  the  heart.  There  is  also 
less  paiu  and  noise  exjx^rienced  in  the  head. 

The  result  of  pf>st  mortem  examinations  clearly  shows,  however,  that  we 
are  not  yet  in  a  pi>sition  !<»  diatjnose  with  certainty  these  pulsating  growths. 
Pulsation,  bruit,  ibrill.  either  intermittent  or  continuous,  and  the  arrest  of 
these  at  pleasure  by  conirolling  the  circulation  through  the  vessel  of  blood- 
supply,  signs  which  characterize  aneurism  in  other  localities,  have  been 
shown  not  to  be  inconsistent  with  the  existence  of  aneurism  by  ana.stomosis, 
and  indeed  may  be  present  without  aneurism  at  all.  Nor  are  the  symptoms 
of  exophthalmoH  less  equivocal,  whether  of  sudden  or  of  slow  ap])earance. 
In  some  of  the  cases  which  were  subjected  to  examination  after  death,  in 
which  there  had  been  a  sudden  appearance  of  pulsation  and  thrill  and  exoph- 
thalmos quickly  succeeding  an  injury  i*eceived  upon  the  bead,  and  where 

*  Arnvricftn  JutirDal  of  thv  Medical  Saieaceif  July,  1870. 
t  Britiib  Me4ical  Juuroul,  1875,  rol.  L 
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trAumatic  anpurism  would  a  priori  soera  moel  probable,  the  morbid  condition 
was  lijuiul  to  be  quite  diffurciit.  All  tbost.'  Hymploms  imiy  arise  from  vun<iU4 
or  from  urtorial  obs!ni(li(»n,  Huch  as  tunbdliMiii  t»f  the  favernous  sinus,  or 
fmnx  prcH-^urc  oi\  the  uphihalmit'  urlerv  or  oi»  tht*  Hplicnoidal  portion  of  tho 
internal  earolid.  Tlie  hitluenet?  of  iulliiuuuaiion  in  delerininiiiji^  the  L'oa^iiln- 
lion  of  the  hlnod  within  tht^  vessidH  sbuiild  never  l>e  lost  si^lit  nf  in  oases  of 
intraorbital  eular^i^enionts  followini^  Iruuiuutie  injuriei*.  The  e«inuseH  in  the 
Bella  Tureion  of  the  riphcnuid  bone  are  ^lo^*t  favorably  siluuted  to  feel  the 
eftects  of  concentrated  force  applied  lo  the  temple  or  tlie  orbit,  and  a  phlo- 
would  be  a8  likely  to  caut^j  an  obntruetion  and  eoag- 


ThiH  certainly  look  place  iu  one 


bitis  of  tho^e  channels 

ulum  118  one  in  the  canals  of  other  veins. 

of  Dr.  Morton's  eases. 

TitEATMENT. — As  loii^  as  tbc  disease  exhibits  no  teudeiicv  to  increa!*e.  it 
is  wise  to  maintain  a  ma?iterly  inactivity,  especially  as  some  obscurity  mut^t 
penerully  attend  our  diagnosis.  The  diseane  may  remain  for  a  long  limo 
stationary,  or  mav  even  undergo  a  spontaneous  cuiv.  Our  ivmedies  should 
therefore  at  tirst  l>e  confined  to  rest  and  to  difjital  con»pression  of  the  primi- 
tive carotid.  The  latter,  first  employed  by  Professtjr  (iio|>i)i,  may  be  kept  up 
for  twii  or  three  hours  a  day  fur  three  or  four  weeks.  In  Dr.  Harlan's  caso  it 
was  faithfully'  though  uiisucceHsfully  cdtitinucd  from  four  to  six  hours  a  day 
for  a  period  of  five  weekB.  This  UK'tliod  bus  been  used  in  1*>  cases.  Thre* 
cures  have  been  reported, — one  by  Professor  Gio]>pi,  of  Padua,  in  185G; 
one  by  8cai*amuzsui,*  of  Veromi,  in  185S ;  and  one  by  Dr.  Clarkson  Free- 
man, of  Panada.  The  compression  was  less  successful  in  traumatic  than  in 
idiopathic  cases.  Should  compression  fail  and  the  progress  of  the  disease  bo 
such  as  to  demand  operative  interference,  resort  may  be  had  either  to  in- 
jection or  to  the  ligature  of  the  common  carotid.  Dr.  Noyes,  of  Now  York, 
has  reported  six  cases  of  cui-e  by  the  Hrst  tnelhod.f  The  agents  used  were 
in  two  cases  tannin,  in  one  the  lactate  of  iron,  and  in  three  the  percbloride 
of  iron.  The  case  treated  by  the  lactate  rd"  iron  was  under  the  caiv  of  jlr. 
Brainai'd,  of  (.'hicago.  and  is  the  more  remarkable  fivun  the  fact  I  hut  the 
carotid  had  been  previously  ligaled  without  success.  In  instanceH  of  ei*eclile 
tunioi's.  if  the  diagnosis  could  be  cerlaitdy  established,  the  use  of  Motisi*ls 
solution  of  in>n  wo\dd  pmmise  a  successful  result ;  but  if  the  growth  should 
prove  to  be  aneurismal.  ibe  ean»e  evil  might  result  from  the  introduriion  of 
a  coiigiilatihg  tluid  as  sometimes  follows  the  sudden  formation  of  eiot*  in 
aneurisms  elsewhere.  The  suVicutancous  injection  of  ergot  in  one  cuki  by 
Soein  was  believed  to  Imve  aggravated  the  disease. 

Litjntion. — Intraorbital  vascular  growths  may  be  attacked  by  the  lignturtt 
in  two  ways:  tirst,  by  tying  the  common  carotid;  secondly,  by  strangula- 
tion witliin  the  orbit. 

Litjation  of  tht  common  carotid. — Tho  results  of  this  operation  have  b*cn 
remarkably  siUM-essful.  Vy  to  IStJl,  20  eases  of  intraorbital  aneurism  went 
reported^  \\y  Mr.  Krnest   llart,  14  of  which  were  cureil  by  ligation  of  th«t 

i)riinitive  carotid,  2  weiv  partially  cured,  1  was  unsutrcessful.  and  3  dieii, 
)r.  Morton,§  In  1885,  collated  34  cases  of  the  disease.  In  30  the  enrol i<l  wan 
lied,  with  the  tollowing  ri'sult  :  22  of  the  patients  were  cured,  3  wen»  n»liovril, 
in  2  the  o|wration  pii»ved  unsuccessful,  and  3  ilied.  In  1875.  Kivinglon  gn^■* 
a  resume  of  »i2  cases  of  intraorbital  aneurism.  In  46  of  these  the  primitive 
can^tid  was  ligated,  the  right  vessel  twenty  times  and  the  left  twenty-six 
times;  18  of  44  eases  wore  idiopathic,  and  2*>  were  tniunuitic.  Of  the  idio- 
pathic cases  12  were  atfecled  on  the  right  side  and  0  on  the  left,  ami  of  this 
number  15  recoveiv<l  and  3  died  ;  of  the  2()  tmumutie  cttMett,  23  rucoveriM]  ami 
3  died  ;  making  a  total  of  44  cases,  with  oidy  f>  <Ieaths.  Among  the  3rS  re- 
turned aM  recoveries.  20  weiv  perfect  cures,  7  wore  partial  cures,  and  5  wctv 
foiluruH.  In  u  number  of  the  successful  cases  the  visitui  of  the  patient  wan 
recovered. 


*  L^neet,  IHA'i,  vol.  i.  p.  774. 
X  LuiCQff,  IS43,  Titt.  l.  p.  273. 


t  N*w  York  MMiotil  Jonmftl.  Ma-rcli,  l.>4flB. 

{  Ainvrlcan  Jvurniit  of  tbe  Hvdioal  Soicovw,  April,  tMI. 
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StrantfultUion. —  Ii»  onier  to  pnxineo  the  siranjrulation  ofa  mass  of  diseoatid 
vtWBL'lH  williiii  iht'  iM'bit.  it  will  hv  ii«t*es»;iry  Ut  dividv  (Le  exlenml  ooiuiniHHuro 
uflho  piiI|K!l»riil  luuhdo  aloiiij  wiili  tlie  reflexion  cil'the  conjunctiva  (roin  the 
globoot'tlicovi*  tot  hi'  lidft.  an<i.  iirter  retracting  the  parrn  widely,  to  slip  a  nooHO 
of  Btnin<j  henij*  coihI  over  tho  Imll,  and.  pushin/^  it  down  holwcon  tlic  wailn  of 
the  orbit  and  iu  contents  by  means  of  rlie  tinifcrs  or  by  forked  probes,  to  draw 
the  ligature  Hufficieutly  liglit  to  (Ulraii^ulate  etfectuallv  tliu  included  ntruc- 
tures.  Thin  plan  wiMild  Ih-  pr-opiT  only  in  casu^i  whero  the  pye  was  hopelessly 
diwjrffnni/.ed.  Stran^rulution  rniirht  be  pcrformod  fi»r  a  circumscribod  erectile 
or  otlicr  growth  within  Uie  oibil  by  exportiii^r  ibe  hitter  cavily,  temporarily 
displacing  the  uyebull.  and  encircling  with  u  ligature.  Mr.  Lanwdowne.*  on 
the  I8th  of  February,  1874.  opened  the  orbit  in  a  case  of  varicose  aneurism 
of  thai  cavity,  and  sncccsHfnlly  applied  n  <*atgtil  carbolizcd  ligature  on  both 
eides  of  the  tumor.  The  patient  was  perfectly  cured.  In  on*-  of  l>r.  Murton's 
case.H  the  orbit  was  boldly  u]»ened.  the  erectile  growth  euucleateil,  and  the 
hemorrhage  arrested  by  the  actual  cauteiy  and  by  }»reswure. 

(Tttlvduoputu'ture  has  been  apjdied  in  tw<i  instances  without  success  ;  in  one 
tivatcd  by  Peiivquin  llie  patient  died.  The  ivsult  was  thought  by  Holmes  to 
be  due  (o  this  treatment. 

Mt'diail  treatment. — Dr.  Holmes,  of  Chicago,f  in  a  case  of  intraorbital  tumor 
following  an  injury,  secured  Huccess  by  the  use  of  veratrum  viride  and 
S(juibb's  tluid  extract  of  ergot  four  times  a  clay  for  nine  weeks.  GalezowskiJ 
succeeded,  by  the  internal  use  of  the  iodide^  of  potash  and  intermittent  prcss- 
un»,  in  so  far  removing  the  protrusion  of  the  eye  and  the  abnormal  wounds 
that  at  the  time  of  his  rejjurt  little  doubt  remained  that  the  euro  would  be 
made  complete. 

Arterio-VenotiB  Anenrism  of  the  Carotid  Artery  and  the  Internal  Jugtdar  Vein. 

An  inflammatory  adbesiun  of  the  walls  of  the  carotid  artery  and  tbe  jugu- 
lar vein,  and  ibc  subsequent  communicati(»n  of  their  cbannels  by  ulceration, 
have,  in  some  instances,  followeiJ  gunshot  and  punctured  wounds  of  tho  neck. 
A  8ofl^  blui.sh,  compressible  swellingv  with  a  strong,  blowing,  continuous  sound 
and  purring  tremtir,  the  sound  strongest  during  the  cardiac  s^-slole.  indicates 
the  nature  of  the  disease. 

A  peculiar  ectasis  (tf  the  external  jiigidar  vein  is  occasionally  seen,  which  is 
always  the  result  of  injury.  It  commences  in  the  vessel  just  before  or  after 
it  has  ci*osHed  the  sternocleido  mastoid  muscle,  fonning  a  cii*cumscril)ed  sac- 
eulnr  dilatation  of  the  vein,  attaining  the  size  of  a  hiAory-nut  or  a  walnut, 
wilh(Hit  ]»ulsati"H>  or  thrill.  1  saw  a  well-marked  example  of  the  aft'eclion 
in  a  patient  whi*  once  came  l(»  my  clinic  at  (he  University  of  Pennsylvania; 
anti  my  fViend  Dr.  Mastin,  of  Mofdlc,  was  kind  enough  to  send  me  the  photo- 
graph of  a  similar  case  which  occin-red  in  his  pmetico,  the  disease  coming  on 
Bevcnd  mtinths  after  a  gunshot  w<nind  of  tho  neck. 

TnEATMKNT. — Artcrio-vcnous  varix  of  the  neck  requires  no  operation.  It 
demands  little  attention  other  than  the  n[qilicatiou  of  pressure  bv  a  com- 
press and  adhesive  straps.  The  disease  manifests  little  disposition  to  increase, 
and  may  undergo  a  spontaneous  cure.  In  the  venoua  ectasis,  or  varix,  the 
swelling  gnidually  disappears  under  pressure. 


Aneorism  of  the  Axillary  Artery. 

Tho  position  of  the  axillary*  artery  is  one  which,  independent  of  observa- 
tion to  the  contrary,  would  appear  to  be  most  favorable  to  the  formation  of 
aneurism.     In  its  course  t.lirough  the  axillary  space  it  is  loosel}'  embedded  in 

flandular  and  cellnlo-adipose  tissues,  and  is  subjected  by  the  varied  and  tbrci- 
le  movements  of  the  upjtei-  extremity  to  all  comjcivnble  flexures,  ar»d  conse- 
quently to  gn^at  strain.     Indeed,  its  location  and  the  various  disturbances  to 


*  BriUah  Mcdioal  Joiirniil,  .Tnne  h  NDd  30.  1875. 

t  Aiucricau  Juuro&l  uf  tbti  Medioal  SoiencMt  p.  44,  Juljr,  1664. 
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vrhioh  it  is  exposed,  notwithHtandinjtj  the  grcnt  mobility  of  the  shoulder,  len- 
der this  vessel  weaker  in  its  defences  ngiiinst  injuiy  than  the  popliteal.  Yet, 
on  comparing  aneuriHni  of  the  uxilhiry  with  the  sunie  disease  in  other  vessels, 
it  is  found  to  occur  only  about  once  in  every  thirty-one  cases.  For  example, 
in  Crisp's  collection  of  551  aneurisms  of  various  vessels,  18  weiv  axillary. 
The  disease  is  most  common  ou  the  riijfhl  side,  arising  doubtless  from  the 
more  general  use  of  the  right  arm,  and  occurs  in  males  oflcner  than  in 
females.  Tbe  disparity  in  Ibis  respect  between  the  sexes  appears  to  Ins 
more  marked  in  the  disease  under  consideration  than  in  other  external 
aneurisms.  In  18  cases  of  aneuriwm  of  this  vessel  recorded  by  Mr.  Crisp." 
there  were  17  males  and  1  female;  in  37  cases  noticed  by  Mr.  Krichsen.t 
only  3  were  females.  Both  axillary  arteries  are  sometimes  simultaneously 
affected. 

Symptoms. — In  spontaneous  aneurism  the  symptoms  are  gradually  devel- 
oped. Tbere  is  first  a  small  tumor,  which  may  not  exceed  a  marble  in  siase, 
and  which  as  it  enlarges  may  be  di.scovered,  according  to  the  pc^rtion  of  the 
vessel  involved,  ininuHUately  below  the  clavicle,  in  a  little  space  formed  by 
the  divergence  of  tlic  deltoid  and  tbe  clavicular  portion  of  the  pectondis 
major  muscles  and  occupied  by  cellular  tissue  and  the  thoracic  acrt»!ninl 
blood-vessels;  or  the  iuinor  may  project  lower  down,  raisiing  tbe  pectoral 
muscles  into  a  prominence;  or,  if  lower  than  where  the  Brten^'  is  crt_H.scd  by 
tbe  pectoralis  minor  musck*.  it  may  develop  towards  the  cutaneous  surface 
of  tbe  axilbi.  The  jmlsutionH  and  thrill  increase  in  intensity  as  the  growth 
enlarges,  In  coiiHeqncnce  of  tbe  relation  of  the  artery  to  tbe  axillary  plextifl 
of  nerves  and  to  tbe  veins  of  this  region,  pressure-effects  soon  become  nmnifeet. 
Tbe  limb  and  shoulder  are  rendered  stitt",  and  their  movements  restrained  ;  the 
muscles  become  gixmtly  enfeebled  ;  severe  pain  is  experienced  down  the  arm, 
along  the  side  of  the  chest,  and  upward  and  outward  on  the  shoulder  and 
in  the  neck  ;  tbe  arm  becomes  swollen  from  pressure  on  tbe  axillary  vein  and 
its  brandies,  and  the  pulse  fails  at  the  wrist.  As  the  tunmr  acquires  bulk  it 
may  displace  the  clavicle,  pushing  it  upward  and  forward,  or.  by  coming  in 
contact  with  the  side  of  the  thorax,  it  may  cause  the  destruction  of  a  portion 
of  tbe  upper  ribs,  and,  in  rare  instances,  may  enter  even  the  cavity  of  tho 
chest. 

DiAQNosiB. — Tho  diseases  which  i^esemble  in  some  degree  axillary  aueurism 
are  encephaloid  cancer^  glaudular  enlargancnt,  abscess^  and  cysU.  In  noiu'  nf 
tbcHo  is  thetv  pulsation  or  thrill  ;  in  none  is  the  sixe  of  the  tumor  intlu- 
enced  by  pressure  upon  the  subclavian  artery;  and  in  none  is  tbe  pain  or 
the  dirta)>ility  of  tbe  arm  comparable  to  that  experienced  in  ancurinm  of  the 
axillary  artery.  In  maligimnt  growths  commencing  in  the  upper  extremity 
of  the  humerus,  the  ivsemldance  to  aneurism  is  often  very  striking.  lii'« 
patient  who  applied  for  admiewton  to  tbe  University  IIoHpital.  the  tumor  wiu 
soli,  and  the  pulsation  and  bruit  were  very  distinct,  disappearintr  when  tbe 
subclavian  artery  was  tirndy  pressed  upon,  and  pronjptly  returning  when  iht* 
pressure  was  ivmoved.  The  lollowing  peculiarities,  however,  servwl  to  maUo 
the  diagnosis  clear:  the  tumor,  tbou^h  soft,  was  elastic:  it  bad  reoeivi*d  '\u 
form  tVom  the  deltoid.  projectii»g  both  in  front  of  and  behind  that  mu!tcU\ 
in  which  situations  it  was  obsen'ed  at  tbe  commencement.  An  axillary 
aneurism  coubl  not  occupy  such  a  locality.  In  addition  to  ibis,  tlio  amount 
of  pain  and  disability  in  tbe  ann  was  much  less  than  is  usual  in  aneurism. 

ruooiiKSH. — Axillary  aneunsni.  when  allowed  to  take  its  courhc  without 
interference,  usually  terminates,  after  great  suffering,  iu  death  iKtm  hemor- 
rhage by  ruptuiv  of  the  sac.  I'mm  gantrrene  <d'  tbe  lin»b.  or  tVom  runstittt* 
tional  irritation.  In  a  very  few  cases  tbe  disease  ha^  undergone  spontaneous 
cure. 

Treatment.— Iu  the  treatment  of  Bxil!ar>-  aneurism,  rost.  diet,  flexiou.  and 
pressure,  when  the  latter  can  be  applied,  should  take  precedence  of  all  otb«r 
meaaures.    A  conical  compress  ]>laced  in  the  subvla\naD  fossa,  and  kept  io 

•  DiuHUM  Qf  tbf  Blood- VeiwU,  p.  318.  f  ^^fny,  toL  li.  |).  123. 
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position  by  the  fiiigere  of  a  corps  of  assistants  for  two  or  three  himre  each 
day,  should  be  triud  for  mniu)  tinui^  assistftl  by  flexion  of  the  arm.  the  latter 
beini;  rujt^ed  and  oarriud  acit>ss  the  back  of  the  neck  to  the  opposite  side. 
By  the  hypodermic  use  of  nmrphine.  or  In  ini  anii'slhelic.  (he  pressure  and 
the  constrained  position  can  bo  niadu  endural^le.  Dr.  Middleton  Goldsmith 
succeeded  in  eft'eciing  the  cui-e  of  ar*  axillary  aneurism*  by  distal  pressin-e 
kept  up  for  wven  weeks,  during  ihe  last  four  weeks  of  the  Ireainicnt  anti- 
mony and  digitalis  being  given;  but  1  believe  this  to  be  the  only  case  of 
aneurism  cured  by  hygienic,  medical,  or  conipressory  measures.  A  combi- 
nation of  these  with  flexion  would  be  well  worthy  of  a  trial. 

Jjigature. — The  usual  method  of  attacking  axillary  aneurism  is  by  duhga- 
tion  between  the  sac  and  the  heart,  after  both  the  Ilunlerian  and  Ihc  Anol 
method.  By  the  firr^t  plan  the  ligature  is  placed  arourul  the  third  part  of 
the  subclavian.  By  the  second  plan  the  artery  iy  tied  immediately  below  the 
clavicle,  above  the  pectoralis  minor  muscle.  The  first  \a  U\  be  preferred,  for 
several  reasons:  by  its  adoption  the  surgeon  will  be  more  likely  to  expose 
a  sound  portion  of  the  vessel,  will  iiiterlere  less  with  the  collatenil  circula- 
tion, and  will  encounter  less  difficulty  in  effecting  his  object.  The  mortality 
following  the  ligation  *)f  the  sulxhivtan  will  appear  frnm  the  following  recora 
of  eases  matle  by  difieront  writers.  Of  27  cases  of  axil lar\*  aneurism  analyzed 
by  Professor  lirottsf  in  whieh  (he  subclavian  artery  was  tied.  17  recovered 
and  10  died,  Mr.  Eriehsvn.J  in  ^18  cases  of  sfmntaneoUH  anenrinm  of  the 
axillaiy  for  which  the  Nubolavian  was  tied,  found  23  recoveries  and  25  deaths. 
Professor  Parker  furnishes  57  ligations  of  the  subclavian  for  idiopathic  aneu- 
rism of  the  axillaiy,  and  'lA  for  traumatic.  Of  the  fonner,  21  died  and  36 
recoveitd  ;  of  the  latter,  8  died  and  !6  recovered.  In  Koch's§  collection  of 
Bxillarj'  aneurisms,  embi*acing  91  cascH,  in  which  the  tbinl  part  of  the  sub- 
clavian was  ligated,  51  recoveivd  and  43  died.  I  find  in  a  collection  of  148 
eases  of  aneurism||  that  21  were  a.villary.  In  10  of  the  21  tlie  subclavian  was 
tied  in  its  third  part,  with  H  cures  jind  5  deaths.  We  have  here  reconled 
a  total  of  271  ligations,  with  112  deaths  and  154  recoveries.  Tlie  tubleH 
of  T)r.  Norris  contain  5H  cases  of  ligation  of  the  subelavian  for  aoeiiHsin. 
probably  not  all  axillary.  Of  those  32  recovered  and  26  died.  I)r.  Wilbird 
Parker^  reports  4  unjtublished  cases  of  ligature  of  the  subclavian  artery  for 
axillarj*  aneurism,  1  of  which  was  traumatic;  3  i'ecovere<i  and  1  died.  Mr. 
Hanks  treated  HUci-eHsfultv  a  case  of  axillary  aneurism  by  ligation  of  the 
subclavian.**  Dr.  Wyeth^s  collection  contains  76  cases  of  axillary  aneurism 
treated  by  ligation  of  the  subclavian  arter}'  external  to  the  scaleni  muscles, 
with  28  deaths.  This  mortality  accords  with  the  results  obtained  by  Bar- 
well  aller  analyzing  the  statistics  of  other  writei-s.  These  statistics  are  ample 
enough  to  show  that  the  operation  is  one  attended  with  a  very  high  death- 
rate;  hut  when  it  is  considered  that  the  ternuiiaiion  of  the  disease  without 
interference  is  uniformly  fatal,  the  duty  of  the  patient  is  to  elect  the  opera- 
tion, and  that  of  the  surgeon  is  to  execute  it  with  as  little  delay  as  possible, 
alter  having  tried  unsuccessfully  the  medical  and  mechanical  plan  already 
described. 

Cacses  of  death  after  LiOAxroN  are  genendly  intrathoracic  infiammation, 
suppuration  of  the  »ac^  heviorrfmrje.  and  mortification. 

Inirathoriicic  inflamvintion. — Erichsen  found  this  to  occur  ten  times  in  25 
ligations.  This  is  in  remarkable  contrast  with  the  result  given  by  Norris  in 
his  table  on  ligations  of  the  subclavian,  from  which  it  appears  that  only 
five  times  in  69  operations  ilid  this  pn)vc  to  he  the  cause  of  ilonth.  How 
many  of  these  ligations  were  done  for  axillary  aneurism  I  am  not  able  to 
determine.  The  inflammation  may  attack  the  lungs,  the  pleura,  and  the 
pericardium.     There  are  several  explanations  for  such  sequels.     It  is  highly 


*  Btfiton  Hedienl  and  Surgrioftl  Joarnal*  1845,  roK  xxxiii.  p.  537. 

t  Surgery,  rol.  i.  p.  77ft. 

i  Lnneut,  1973,  vul.  ti.  p.  143. 

M  N«w  York  Me.lici.1  HeourU.  1867-«R.  vol.  it.  p.  fl7 

•*  Briluh  M«ilicft.l  Juurna),  18SS,  rol.  i.  p.  1223 
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probable  that  in  passing  tho  noodle  around  tho  ortery  the  pleura  may  be 

wuundcd  uw\  tlie  dome  of  tho  ehent  ii|)oiit.ui.  The  close  relation  of  the  t*ul^- 
ciavian  to  the  tj-ti'tnis  membrane  nV  lUv  )>ulmonarv  cavity,  and  the  stmctural 
altenUitMiH  whiL-h  uro  so  ot\eu  met  with  in  easoH  of  aneunHm,  make  such  an 
accidrnt  jUdliablo  even  in  the  hands  of  the  nio^t  <b'xten>Ufi  surgeon.  Kxtcn- 
eive  disturbance  of  tho  structureB  at  the  root  of  the  neck,  incident  to  thi 
operation,  may  eau^e  inflummation  and  ditfuHe  suppunition,  which  are  liable^ 
by  continuity  of  tissue,  to  extend  into  tho  |deur:d  or  tlie  medias*Tinal  spaces; 
and  the  same  etfectn  n>ay  follow  as  the  result  of  an  iutlanied  and  ^uppun^liu^ 
eac;  or  a  plouivt-pneuntonia  may  lie  induced  hy  adhesion  of  the  sac  to  the 
walls  of  tho  chest,  and  its  Hubsequent  ulceration.  e?iiptyinir  the  content*  of 
(ho  aiieurihm  into  lite  pleural  cavity,  uh  occurred  in  an  interesting  caae 
corded  by  Pi*ofessor  Gross;*  or  a  coniniunication  may  lake  place  between  % 
suppumting  sac  and  the  lung  throu^rh  an  intei-eostal  space,  and  the  pus  Hnd 
its  way  into  i\n*  bronchial  air-])asHa»^eH  and  be  ex]>eetoraied  by  coujtchiiig 
The  case  <if  liullen.f  of  Kntrhind.  is  one  in  point,  and.  notwithstandiuir  the 
occurrence,  the  pulienl  made  a  complete  recovery.  Similar  connectioas  be- 
tween subfhiviun  anetnisius  and  the  lung  have  been  nt>ticed  by  XereiJ  and 
by  (lutiirie. 

Suppuration  of  the  sac  is  of  flrequont  oceurronee,  Bomotimes  followini:  'he 
openiiioii  after  the  lapse  of  live  or  six  days,  and  at  other  times  being  dLdayed 
for  a  much  longer  period,  In  Morion's  case  it  took  j>lace  on  the  thirleenih 
day  ;§  and  as  an  example  of  liu-  latest  fKciirrLiice  of  thr  accident  may  he  citiii 
the  patient  vt'  B.  C'ooper,[|  in  whom  lhesu[jpiiralion  followed  two  months*  arter 
the  ligation.  Tnflaintnation  and  sup]tnrati4)n  of  (lie  sa(^,  though  an  exceed- 
ingly dangerous  evenl.  is  frequently  succeeded  by  recovery.  Kven  when  fol- 
lowed by  hemorrhage,  a  very  uncommon  resnll,  the  case  is  not  utterly  hoi>e' 
less.  In  a  case  of  axillary  aneurism  in  the  Pennsylvania  Hospital,  in  which 
the  subclavian  was  tied  by  Dr.  Morion,  suppuration  of  the  sac  ^el  io.  fol- 
lowed by  hemorrhage,  twcnty-fonr  days  a(\er  tho  detachment  of  the  ligature. 
During  the  thirteen  days  sueceedinji  the  first  bleeding  the  patient  had  tvn 
hemorrhages.  These  were  controlled  by  pressure,  by  Monsel's  solution  of 
iron,  and,  last,  by  ligation  of  the  subscapular  artery.  The  Hmb  tinall^'  becanw 
gangrenous,  and  was  removed  at  the  shoulder-joint.  Tho  man  made  a  c-low 
nut  comjilete  recovery. 

Hrmorrhige,  whether  tVom  the  seat  of  h'gation  or  from  the  sac — mo^i  tW- 
quently  fmm  the  latter — constitutes  tho  most  common  cause  of  death.  In 
Erichsen's  list  it  makes  about  one-eighth.  3  dying  out  *d'25.  In  Norris's  col- 
lection 8  out  of  ihe  2(>  deaths  art*  «iue  to  hemorrhage,  and  in  12  cAses  which 
1  have  rettently  examined,  4  died  from  this  cant^e.  Tho  accident  may  fairo 
place  at  any  lime  between  the  fourth  and  the  thirtieth  <lay. 

Morfificittinn  of  the  limb  andnf  the  sac. — This  may  bo  duo  to  the  ohlitoration, 
from  pressure  or  from  embolism,  of  one  of  the  chief  branches  of  the  axil- 
lary' concerned  in  establishing  the  anastomotic  chain,  for  example,  tho  »^ab> 
scnjudar.  which  communicates  ft-eely  by  its  dorsal  and  |M>Nterior  scapular 
branches  with  tho  i^upra-scapular  and  transversatis  rnlJi  artcricH.  Or  it  niay 
arise  fron»  the  exhaustion  consequent  upon  repeated  hemorrhages,  an  wan 
the  case  in  Morton's  patient.  Tho  mortification  njay  be  partial  or  extensive, 
and  is  not  a  common  sequence  of  the  ligation.  I(  is  as  likely  t-o  follow  liga- 
tion for  traumatic  injuries  of  the  axillary  aH  it  i:*  to  result  from  the  sam* 
ni)cration  f(»r  Kpontane*»us  aneurism.  In  Pnifos^or  (iibson's  case^  of  m»r- 
titicution  of  the  hand  and  forearm,  the  subclavian  was  tied  for  a  ruptiirv 
of  (he  axillary  artery  occasioned  by  forcible  attempts  t**  n-dnce  an  old  iax»- 
lion.  In  FIospol's  civse.**  the  death  of  the  arm  Mucceedod  the  ligation  of  tho 
Bobclavian,  in  conBequonce  of  a  wounded  axillary  artery.    The  only  four  caivi 


•  Sorgiry,  »ol.  I.  p,  7~1i. 

t  Norrii'i  roMrlbulion*  to  Frmetiail  Suritery,  n.  2.10. 

I  An*ri4»D  JoiiniMl  iif  tho  MtNlioal  SoieooWi  July.  Iti'O^ 

R  Ibid»  vnl.  ii.,  IftSH. 

'l  Otbtoa't  Surgorj. 
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where  mortification  followed  lieli^ntion  for  true  axillary  aneurinrn  are  those 

ol'  Coller*,*  Blizanl.f  BroiJie.J  and  Morton.  Mortification  of  the  sac  is  quite 
uni'ommun ;  in  only  two  ol"  the  56  cases  recurdod  by  Morris  did  this  lake 
plaoe. 

Treatment. — Then*  art'.  |H>rhapH,  no  complications  which  cau&c  so  much 
anxiety  t-o  the  surgeon  us  (ho  various  aeeidcnts  t<i  which  an  ancurismal  nac 
is  exposed.     SlioulH  suppuration  ennue.  it  is  best,  as  soon  as  tluctuntion  and 

Foinlinji;  are  well  entablishcd,  to  open  ihe  abscess  and  discharge  its  cwntents. 
f  this  should  be  followed  i>y  modernte  hcinon'hajj^e.  a  eaivlul  examination 
must  be  uiarle  lo  detect  the  particular  branch  from  which  the  blcnlin^  pi*o- 
eeedn.  and,  if  successful,  secure  it  at  onoo  by  a  thread.  If  tlie  hemorrhage 
comes  in  a  ;;(ish,  the  first  thought  must  be  to  pivvcnt  the  patit-nl  from  being 
immediately  destroyed  by  (he  tlow.  The  sac  should  be  at  once  plugged  by 
strips  of  sublintuii'd  gauze,  of  lint,  or  wiiatever  ma}*  be  at  hand  :  as  long  as 
this  measure  is  sutKcient  to  arrest  tlie  bleeding  the  surgeon  nuiy  be  content. 
The  next  criti<al  pi-riod  will  uUend  the  iximoval  of  the  tampon,  which,  as  it 
becomes  foul  with  the  discharges,  must  be  gently  dislodged  in  the  coui'se  of 
five  or  six  days,  if  at  this  time  the  hemorrhage  is  renewed,  tlie  limb  sliould 
be  promptly  i-emoveH  at  the  shouUh-r-joint. 

Ihe  sac  IS  sometimes  the  subject  of  suppurative  inflammation  antecedent 
to  any  surgical  trtiatment  luiving  been  atiopted  for  the  cure  of  the  aneurism. 
Under  sucli  circumstances  the  tumor  becomes  swollen,  tense,  lender,  and  in- 
flamed, with  swelling  and  severe  pain  in  the  arm.  The  case  admits  of  no 
delay.  The  siibclnvjan  should  be  exposed  and  tied  in  the  third  part  id'  its 
course. 

Syme  on  one  occasion  slit  open  an  axillary'  aneurism  whiU*  the  sulxlavian 
was  compressed  aguinsi  the  tii-st  rib.  turned  out  its  contents,  and  tied  the 
vessel  on  the  ])roximal  and  dislul  sides  of  the  sac.  To  execute  such  a  task 
demands  a  degree  of  coul  deliberation  and  surgical  address  which  is  not  pos- 
eeesed  by  every  openitor. 

Rupture  of  t ft t' fitw. — When  the  walls  of  the  sac  become  much  attenuated 
the}-  are  liabk*  to  give  way  and  to  allow  the  contents  lo  escape  indi  ibo  adja- 
cent pariH.  forming  a  diffused  aneurism.  Ligature  oi'  the  suociavian  in  such 
an  event  should  be  performed  at  once. 


Aneurism  of  the  Brachial  Artery  and  of  its  Branches. 

Tn  only  a  single  instance  have  I  witnessed  a  «pimtaiie<ms  aneurism  of  the 
brachial  artery.  The  patient,  an  inmate  of  the  Pliiladelphia  Hospital  (Block- 
ley),  was  about  sixty  years  of  age  :  the  tumor  was  situated  two  inches  above 
the  bend  of  the  arm,  and  had  attained  the  si/e  of  a  pullet's  egf^.  No  cause 
could  be  assigned  for  its  existence,  and  the  inference  that  it  was  an  example 
of  true  or  spontancijus  aneurism  seemed  to  be  legitimate.  The  arteiy  was 
lie<l  two  inches  above  the  tumor,  with  entire  success.  The  tables  of  Crisp 
contain  no  case  of  such  an  aneurism.  In  Liston's  case,  mentioned  by  Crisp, 
in  which  a  pulsating  swelling  appeared  at  the  ben<i  of  the  arm  atYer  a  severe 
muscular  effort,  the  cause  was*  most  probably  t»*aumatic.  A  few  scattered 
cases  may  be  found  in  the  writings  of  Pelletan.  Scarpa,  Flajani,  Pilcher.  and 
Desault.  In  the  forearm,  aneurisms  of  the  radial  and  ulnar  arteries  have 
been  observed  by  Sir  Astlev  Cooper,  De  Morgan.  Todd,  and  Erichseu.  Crisp 
mentions  one  connected  with  the  inferior  |)art  of  the  radial  artery  among 
the  cfdiection  of  Langslafl',  in  the  College  Museum  ;  and  I  havf  mel  with  one 
situated  at  the  lower  portion  of  the  ulnar  in  a  youtig  woman,  and  with  a 
second  in  the  lower  extremity  of  the  radial.    Holt's  collection  amounts  to  17. 

Traumatic  aneurisms  are  quite  common,  especially  in  the  arteries  of  the 
forearm  :  they  have,  in  connection  with  arterio-venous  aneurism,  been  already 
considered. 


*  Kdinbiirgh  Meitit!«I  bikI  8urgioal  Jnamal,  toI.  x'\. 

X  Ifundon  Hedicftl  ^di)  Fhyiluftl  Journkl,  vuL  ii..  New  Scries,  1827. 
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Treatment. — The  treatment  of  a  case  of  npontaneouR  aneurism  aff«cting 
the  braebinl,  ruditil,  or  ulnar  artery  (litters  in  no  respect  from  thai  projK-r  Ui 
the  (liseuHe  in  other  ves.sels.  Prcsaure,  suppleinenleiJ  by  tlexion,  should  bo 
first  trieii.  when  the  diseavSo  existM  in  the  forearm,  and  if  these  means  fail  ft 
Hii^ture  must  he  applied:  in  the  eaee  of  brachial  aneunsm,  the  thread  must 
be  placed  on  tht*  urtcry  above  the  tumor,  and  in  imeurism  of  the  radial  or  (he 
ulnar,  on  both  the  pi*oximal  and  distal  sides  of  the  sac.  without  disturbing  its 
contents.  Langunbeck  cured  a  case  of  aneurism  of  the  radial  arterj'  in  twenty- 
four  hours  by  an  injection  of  ergoTin.  When  the  tumor  is  situated  on  the 
bmchiul.  htar  the  bend  of  the  arm,  it  is  not  a'lvisable  to  adopt  the  Hunterian 
plan,  by  nuil<ittg  ih**  lifjalion  a  considerable  distance  from  the  diseas*?,  but 
rather  to  clunise  that  of  Anel,  by  tyini;  nearer  to  the  sac,  in  order  that  the 
thread  mav  include  thai  ])ortion  (if  the  vessel  wliicli  is  below  the  anaMo- 
niotica  n»a^na.  and  tliereby  rernKT  rho  restoration  of  tbo  blood  through  tho 
Collalenil  vessels  to  the  forearm  inoiv  certain.  Should  mortification  follow 
the  ligature  of  the  brachial,  ani|)utation  will  become  neceasary. 

AneariBm  of  the  Superficial  Palmar  Arch. 

Aneurism  of  the  snperticlal  pulniur  arch  is  an  exceedingly  i*are  event.  A 
case  of  ibis  kind  { iranmatir)  cnnu^  under  my  care  in  a  lad  about  ten  years  of 
a^e.  A  pulsating;  tumor  ucuupiud  (he  palm  of  the  hand  and  had  irrown  to 
about  thu  size  of  an  ajiricot.  The  treatment  which  1  adopted  in  this  vane. 
and  wliich  I  belifvo  to  bo  the  only  sound  one,  connisted  in  carefully  disseeiin* 
otf  tbu  iritu^utuenl  from  the  aneurism,  pansing^  underneath  the  hitter  a  Mom 
doublo  lit!;ninri',  and  s!ratjgiilalini»  each  half  sepamtely.  Alter  the  BOparation 
of  the  sac  the  flaps  of  integutnent  were  i*epiaced. 

Aneurism  of  the  Superficial  Volar  Artery. 

Aneuriem  of  the  superticial  volar  artery  must  be  of  very  rare  oecuironeei 
Filcher  pivcs  a  siiiii^le  case.  A  drtigEjist  living  in  Now  Jei-sey  consulted  me 
in  regard  to  a  gradually  increasing  swellitig  of  several  months'  standing  situ- 
ated iTi  the  midst  ot' or  under  the  niuscles  of  tlie  ball  of  the  right  thumb. 
The  anourismal  natui-e  of  the  Tumor  admitted  of  no  doubt.  Pulnjuion  and 
bruit  were  both  present,  and  both  were  arreste<l  by  firm  pi-essure  over  the 
radial  artery.  The  patient  was  in  the  habit  of  forcibly  pressing  corks  iolo 
bottles  with  this  part  of  his  hand,  and  to  thiq  cause  I  attributed  the  ppf»due- 
tion  of  the  aneurism.  Finding  that  pressuiv  over  the  radial  above  the  origin 
of  the  volar  artery  entirely  controlled  the  movements  of  the  tumor,  I  placed 
A  ligature  about  the  former  vessel.  In  a  tew  days,  however,  pulsation  in  the 
aneurism  i-eturui'd.  Several  weeks  al^er,  I  dissected  the  integument  off  io 
tho  form  of  two  flapn.  raised  the  superficial  layer  of  muscles,  and  tied  around 
the  base  of  the  swelling,  in  sections,  what  appeared  to  be  an  anafltoraofiiis  of 
vesselfi.    The  recovery,  though  slow,  was  followed  by  no  return  of  the  dii 


Aneurism  of  the  Abdominal  Aorta. 

The  abdominal  aorta  is  not  so  commonly  the  sniijoct  of  anenriRm  as  iht* 
thoracic  part  of  the  vessel.  Males  are  more  frequently  atfected  than  female* 
Of  59  cases  (»f  the  disease,  51  were  males  and  8  fenmles.*  The  largest  number 
of  rases  occur  between  the  thirtieth  and  the  fortieth  year  of  life.  ThesM> 
tumors  generally  appear  at  that  portion  of  the  artery  where  the  cadiac  »xi* 
is  given  off,  and  nften  acquire  an  enormtms  bulk.  It  has  been  thought  thai 
th«  vessel  is  weaker  at  the  place  where  the  tirst  abdominal  branch  arise-* ;  bul 
1  have  never  been  able  to  discover  that  the  arterial  wails  at  this  point  are 
thinner  thati  elsewhere.  There  are,  however,  two  point«  worthy  of  notioe 
in  connetiii)n   with  this  portion  of  the  vessel,  which,  I  doubt  not,  exnrej«* 

*  Criip  tio  DiwuM  ot  the  Uluud-VwMli,  p.  Ifil. 
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a  doterminin^  influence  in  thus  localLxinfr  abdoniinal  aneurism.  Whore  the 
aorta  enterf*  the  ventral  cavitv,  betwrrn  iho  Pinal's  of  thu  diaphi-agiu.  it 
is  ar<,"ho<l  over  by  a  tendinous  uand,  whith  prevenlt*,  by  its  inelnstifiiy,  the 
dihilftlion  of  ho  luucli  of  the  vessel  as  in  covered  by  itf  hbros.  and  pn>dufew  a 
consiriftion  in  its  walln  at  each  vent riouhir  systole.  About  nne  inch  and  a 
half  below,  the  arteiy  becomes  suddenly  totitraeic'd.  giving  to  lids  purl  of  the 
vesst^l  a  pouch-like  fortn.  The  lueebanical  etfecl  of  this  peuidiarity  is  lo 
enlarge  by  biood-presfture  this  |>ortion  uf  the  aorta  to  a  greater  degree  than 
elsewhere.  Occanionaliy  the  disease  is  seen  lower  down  in  the  vessel  (Fig, 
6S7),  a  position  well  adapted  to  the  tivalment  by  conijireHsion. 

Symptoms. — Aneurism  of  the  abdominal  aoria  usually  bugins  with  a  dull, 
localized  pain,  which,  a.s  the  disease  advances,  becomt^M  diirling.  gnawing, 
or  tearing.  If  the  parietes  of  the  abdomen  are  thin,  or  if  they  are  thor- 
oughly relaxed  by  i.li*ftwii»g  up  the  lower  extixmitiea  and  elevating  the 
shoulders,  a  tumor  may  he  discovered  by  a  digital  examination  made  over 
the  epigastric  region.  Generally,  however,  the  hand  recognizes  a  distinct 
pulsation,  and  the  ear,  when  applied  either  over  this  part  ol  the  abdomen  or 
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on  the  opposite  side  of  the  trunk,  over  the  epine,  will  discover  a  loud  bruit  de 
souffct,  or  bellows  sound,  but  never  a  diastolic  murmur.  The  aneurism  rarely 
enlarges  in  a  median  direction  at  tirst,  but  inclines  to  the  letK  side,  the  one  in 
which  there  is  the  least  resistance  from  surrountiing  organs,  and  which  an- 
swers to  the  general  ivlation  of  the  artery  with  the  spinal  column.  When 
the  sae  becomes  very  large  there  is  not  an  organ  within  the  abdominal  ca\nty 
which  may  not  be  disturbed  by  the  pressure  of  the  gntwth.  The  functions 
of  the  stomach  olTien  become  deranged,  giving  rise  to  vomiting;  the  urinaiy 
secretion,  at  tirst  increased,  may  finally  he  suppressed;  the  bile  may  be  piv- 
ven(e<i  fnun  pa>sHing  along  the  excretory  ducts  of  the  liver,  and  the  patient 
ia  rendered  iclerode  ;  the  intestines  sometimes  become  distended  with  gaseous 
orfa*cal  iicrumulations.  causing  severe  flatulent  colic  or  obstinate  constipation. 
The  constant  {touuding  of  the  tumor  agaiust  the  spinal  column  and  the  ribs 
is  frequently  followed  by  erosion  of  the  vertebras  and  weakness  of  the  lower 
extremities  from  pressui'e  upon  the  spinal  cord.  (Fig.  538.)  This  change  is 
usually  gtdng  on  when  the  patient  complains  of  severe  gnawing  or  boring 
pains  in  the  k)ack.     Altogether,  the  suffering  and  disability  are  much  less  in 
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abdoTTiiniil  thun  in  tlioraric*  aneurism,  us  the  tumor  in  the  former  hoH  amfiltj 
room  for  cnluririntr.  :unl  the  contents  of  the  abdomen  are  neither  hi>  fixed  in 
position  nor  mo  iinMiedifUoly  essential  to  life  as  are  those  in  tlio  middle  and 
poHterioi-  niediasiinnl  rosrions.  Hence  it  in  not  nnnsual  to  find  poraons  suffer- 
in;,'  from  a))douiinal  aneux*i>4in  lun-suiii;:  their  occu}mtion8  until  the  diseime  is 
far  atlvaneed  in  its  courKe.  A  Ij^niiirnin,  who  was  at  one  time  under  my  rare, 
nutferiiifr  fivxii  a  lar^e  ventral  tumor  of  this  kind,  insisted  upon  follou'ing 
the  dnlies  of  his  position  almopt  thruu^^hout  the  entire  course  of  the  di$«ea(ie; 
and  J  liuve  uhvndy  alhulcd  tn  ani»ther  case,  that  of  an  itinerant  p<»ddlor. 
who,  notwithstandinij  the  fact  that  his  aneurism  was  &o  lar^e  an  to  compel 
him  to  tlirow  hirt  IhkIv  coiiMidenihly  to  the  rii^ht  side  in  oi*der  to  pix^werx'e 
an  eqnililirinin,  continued  to  ]»ly  his  vocation  with  a  dili^nce  which  wa«i 
truly  marvellotiH  in  one  between  whom  and  instant  death  there  seemed  but 
a  siep. 

DiA(JNOsi«. — The  morbid  conditions  liiihle  to  lie  cimfonnded  with  al>dominal 
ftneurisni  are  ttititon<  and  enlanji'ments  of  the  <litTerent  iirtrans  witliin  (he  ven- 
tral cavity,  and  iihnonnol  puhnthm  of  the  aorta.  With  reference  to  enlanjje- 
ment  of  the  ;:landulav  ort^ans,  carcinomatous  or  otherwise,  within  the 
splanchnic  cavity,  nuich  may  be  learned  fmut  the  re;ci'»»al  pOBition  oc*ruptt*d 
by  tho  swL'llini;.  tij^pecially  at  the  coJunieiHetnoHt  <d*  the  trouble.  The  fact 
that  aneurism  is  >^enerally  median,  and  in  the  e]>i;^stric  space,  would  ftene 
to  diHtintfuish  it  from  boj>aiic.  splenic,  and  ivnal  enhir^cment.  whit-h  would 
first  appear  respectively  ni  the  right  hypochondriac,  left  hyjmchondriae,  and 
lumbar  rejtfions.  The  loft  lobe  of  the  liver  does  extend  somewhat  acr*>8s  the 
median  line  to  the  left  side;  but  the  superficial  character  of  the  swellioi^ 
when  this  part  of  the  ort^an  is  iujplicaled.  and  the  continuation  of  the  Itm? 
of  dull  percussion  across  frooi  the  right  lobe,  n-^ide  fnmi  other  si^ns.  are 
features  which  do  not  belong  to  luunirism.  In  malii^nant  diseases  of  the 
stomach,  pancreas,  omentum,  or  other  parts  within  the  abdomen  ibere  ifi 
generally  a  previous  hititory  of  dislurljcd  digestion  and  of  gnidnal  los?*  of 
flesh  and  strength,  and  fivcpienlly  a  pronounced  cachexia  is  writ  ten  on  the 
face.  The  tearing  or  boring  pain  of  juu'uristn  does  not  belong  to  olht-r  nl)- 
dominal  gi*owth8.  Pulsation,  one  i>f  the  common  attendants  of  aneurism. 
may  accompany  vontnd  disease,  sometimes  heinj;  trjinsniilte<l  through  the 
tumor  by  its  contact  with  the  aorta,  and  at  other  times  being  due  to  an  in- 
herent vascidarity  of  the  gi-owth.  In  the  tumor  tho  movement  is  one  of  up 
heava),  in  which  the  mass  itself  is  passive,  while  in  aneurism  the  forreU 
recognized  as  internal  to  the  swellinjx.  and  expansive.  In  eneepbaloid  dis- 
ease, owing  to  the  rich  supply  of  blood-vessels,  and  to  softness  of  texture, 
noi  only  does  the  pulsation  very  closely  resemble  aneurism,  but  often  also  ft 
distinct  murmur  is  present,  which  will  render  the  diagnosis  more  difficult. 
When  malignant  disease  begins  in  the  lumbar  plands.  (he  destruction  of  th** 
vortebnemay  follow,  as  in  aneurism,  and  the  same  i;na\ving.  deep-soated  paiiw 
may  he  exj)erienccd  as  when  the  hones  are  attacked  in  the  latter  aifcciion. 
In  cancer,  however,  the  pulsation  is  never  so  strong  ad  in  aneurism,  and  tb« 
murmur  is  more  soft  ana  continuous. 

The  condition  most   frequently  mistaken  for  aneurismal  clilatatinti  tt«  that 
abnormal  puhation  of  fhf  nhdommai  oorta  which  is  peculiar  to  ner\-ous  ntil 
ann?mic  females  and  sometimes  to  males.     In  this  singular  aflertion    ■• 
artery  there  is  mrety  any  pain,  there  is  no  single  rough  sound  as  in  aneii: 
and  the  age  and  constitutional  peculiarities  of  the  |mtient  are  different  finrtOi 
those  which  characteri/.e  snbjtH'ls  of  the  latter  disease. 

Tfrmination. — Aneurism  of  the  abdominal  aorta  in  nn>st  instanc*cj!<  trr 
minates  by  opening  into  the  peritoruMil  or  reti-o-iicritoneal  space,  this  Iteing 
followed  by  extensive  extravasation  of  blofsi  ana  the  signs  of  internal  Bean 
orrhage.  Oeeasiiuially  the  patient  dies  from  a  failure  of  the  ftinetions  "f 
nutrition,  most  ]>robBbly  causetj  by  (tressure  on  the  thonicie  duel  or  the 
mesenteric  {rlutifU.  The  sac  may  also  open  into  (he  intestinal  canal,  into  the 
tbonix.  into  tlic  ntediHStinuni,  or  into  tho  ascending  vena  cava.     Of  51*  caso* 
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of  aneurism  of  tho  ventral  aorta,*  11  opened  into  the  rctrt>-peritoneal  Rpace,  10 
into  the  cavity  of  thi'  peritoneal  >iR-,  5  into  I  hi*  left  jiU-iu-a.  3  into  the  vena 
cava  inferior,  1  iiitu  (be  luiii?.  !  into  tlic  colon,  I  iii(o  tin'  pelviH  of  the  kid- 
ney. 1  into  the  posterior  mediastinum.  1  into  (he  ehoat,  2  died  suddenly 
without  ruptui-e  of  the  sae.  and  2  pcn^hed  from  jaundiee.  Of  the  remaining 
21,  9  died  tVom  diseaHO  of  the  luii^rt,  the  liver,  or  the  heart,  or  from  other 
affection?*  more  or  less  dij*eetly  eonneeted  with  the  nneuripm,  and  in  12  the 
terminations*  were  not  utaled. 

Treatment. — The  mcdieul  treatment  of  aneurism  of  the  nbJominiil  aorta 
consists  for  the  niost  part  in  rest,  a  iVHtrieted  diet,  and  the  inlernul  uno  \A'  the 
iodide  of  potash  and  the  tincture  of  veratrnm  viritfe.  The  latter  Hijouhl  he 
adniinisterLfJ  in  <io»es  sutticicnt  to  icsKen  the  torcc  and  frequency  of  the  heart's 
action.  If  the  jntiti  is  Hcverc.  opium  in  (*oruo  of  its  lonris  may  he  fix'cly  used; 
and  to  remn\-e  colicky  or  flfimh-nt  distention  of  the  intestines  carndhutiveR, 
such  as  the  conipound  tincture  of  cardamom,  or  turpentine,  should  he  admin- 
istenni.  The  latter  is  best  given  in  the  form  of  an  injection.  Sometimes  the 
disease  is  situated  sufficiently  low  in  tlie  aorta  to  admit  of  surgical  treatment. 
In  18G4,  Murray,  of  Newcantle-on-Tyne.  tried  for  the  tirst  time  inslrumontal 
oomprension,  and  wiih  entire  success.  The  pressure  was  made  l>y  a  tourni- 
quet applied  over  the  abdominal  walls  on  the  cardiac  side  of  the  tumor,  and 
after  a  second  a[)[»licuti(ui,  tiie  jiatient  being  under  chloroform,  the  cure  was 
effected  in  five  hours, f  A  very  interesting  feature  connected  with  this  ca'»o, 
one  which  may  embolden  over-sanguine  surgeons  to  renew  their  atten»pts  at 
ligating  the  alulominal  aorta,  is  the  completeness  with  which  the  collalcnil 
eireulation  was  established  alter  the  consolidation  of  the  anenrism.  The 
death  of  the  patient  several  yeai-s  ailer.  fmm  another  aneurisuj  of  tlio  aorta, 
near  to  the  foramen  aorticum  in  the  dia)tliragm.  and  too  high  up  to  admit  of 
pressure.  enai)led  the  surgeon  not  only  to  verify,  by  an  examination  of  the 
body,  the  correctness  of  the  diagnosis  and  the  cure  of  the  original  disease, 
but  al*o  to  exhibit  tlie  vessels  which  had  subsliruled  the  (tblitcrated  trunk  of 
a  portion  of  the  aorta  in  the  work  rtf  Irunsiiiiiting  llie  blood  io  the  iiiteslines 
and  the  lower  part^  ot'  the  body.  These  were  ibe  colica  media  of  (he  siipo- 
riitr  mesenteric,  wilh  the  colica  siujstia  of  the  inferior  mesenteric  and  with 
the  c»dica  siginoidca  and  bemorrlioidal  arteries;  the  iliodumbar  by  its  aa- 
cendiiig  brunches  with  the  superior  lurtibar.  and  by  its  descending  branches 
with  the  circumflex  ilii  from  the  external  iliac  artery.  The  [)arieial  arteries 
which  participated  in  this  work  were  the  internal  mammar}*,  the  intercaslals, 
and  the  lumbar,  with  the  superticini  and  deep  epigastric  and  the  circumflex 
iliac  vosselfl. 

Since  the  introduction  of  this  method  as  an  established  surgical  pro- 
cedure in  the  treatment  of  a«eurisn»  of  the  abdominal  aorta,  a  number  of 
•Upposed  cases  of  the  disease  have  been  from  time  to  tinie  reprvsented  as 
cured.  Among  these  is  the  one  i»f  Heath,  of  Sunderland.J  in  which  the 
tumor  is  said  to  have  been  consolidated  in  twenty  minutes  at^or  the  second 
application  of  the  pressure.  Such  precedents  are  quite  sut^cient  to  warrant 
the  apjdication  of  eomjiression  whenever  the  situation  of  the  tumor  will 
allow  it.  The  instrument  l>est  adapted  to  effect  the  pressure  is  the  tourni- 
quet of  Lister,  ali'cady  figured  under  "Hemorrhage"  (p.  224).  This  instru- 
ment surninnds  the  bftdy,  the  \M\i\  lieing  nccunitely  adjusted  to  the  artery 
above  the  tumor  and  all'»wed  to  compress  no  more  of  the  abdomen  than  is 
absolutely  necessary  for  the  purpose  in  view.  Particular  attention  should 
be  given  to  these  points,  as  much  damage  has  been  done  to  the  different 
viscera  and  to  the  solar  plexus  of  nei'ves,  sufficient  in  a  number  of  cases  to 
cause  the  death  of  the  patient,  as  will  bo  seen  by  reference  to  the  table  on 
the  following  page.  The  pressure  should  be  CJiiTied  to  the  extent  of  arrest- 
ing the  current  of  blood  thnjugh  the  vessel  as  completely  as  possible,  and 
may  be  continued,  if  the  pul.se  n^mains  good,  for  four  or  five  hours,  the 


*  Crisp  on  DUmufes  of  |)ie  BloodVcasols,  p,  103. 
X  HriUih  Hedie&l  Journal^  October  6,  1807. 
VOL.  I. — 46 
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pfttiont  being  kupt  during  thin  time  under  the  influence  of  an  ana^^thotio  or 

of  nuH'nhia  hypoaoniiically  uditiinislei*ed.  If  the  treatmnut  is  not  well  l»(trno, 
it  will  ne  bolter  to  ajijily  tbc  coinpi^ession  for  bali'  an  liour  or  an  hour  daily, 
keeping  tliL'  patient  iturtV'ftly  quiet  on  his  back  in  the  iutervaln.  until  ifio 
BUCeeM«  or  fuiliire  of  llio  method  shiill  bavo  bueii  detorniinod.  Before  making 
the  pressure  the  bowuis  should  be  eleured  out,  either  by  an  aperient  or  by  ft 
large  injection,  and  nolliing  but  liquid  uourisliment  allowed  for  eight  or  leu 
houra  before  commencing  the  treatment. 

Cases  of  Aneurism  of  the  Abdominal  Aorta  treated  by  Compression. 


No. 


10 


Bnrgeon. 


Marrftj. 
Moxoo. 
Dttrbftio. 


Halko. 


Pollock. 
QrMnhow. 


HftnhaJ. 

Bsrwell. 

PhillipHon. 
SkornU. 


aid* 

or 

PivtPiira. 


DnrnUun 

of 
Pre«ur». 


Pruximal. 


Dist&l. 


5  houm. 
lOi   " 


55  tniD.:  4  hours; 
^  bourfl  : — 3  Hit- 
iingn. 


BMnlt 


3  miD. :  3 
4  houn  : 
tlnga. 


honrfl; 
—3  «it- 


18  houra;  Iffhonrs: 
— 2  siUingi. 


Cured. 


FbUI. 


Ourwi. 


Unenocssifnl. 

Carad. 


Paul. 


UosaooMafbl. 

UnniooeMfal. 
SuoDWiful. 

i  Fatal. 


Bcnurks. 


From     dama|;a    to 
due  tu  pr«mnir«, 


TlMera^ 


From  p«ritonitlt,  dua  t« 
bruUing. 

From  peritoDltia,  iba  pnm- 
nre  Daring  dajnaf^ed  Iha 
iDtntiDei  and  meKotarji 


Rupture  of  the  aao. 


It  will  be  seen  fVom  the  above  table  that  aneurism  of  the  abdominal  aorUi 
haa  been  treated  13  timen  by  preBwuiv,  6  of  the  cases  pnniug  successf^L  3 
unmiccesBful.  and  4  terminating  fatally, — showing  a  proportion  of  suocimib 
"which  is  exceedingly  encouraging. 

Spontaneous  cures  of  aneurism  of  the  abdominal  aorta  have  been  noticed  by 
writore.  In  one  case  which  I  had  under  observation  for  some  time,  and  io 
which  I  am  very  confident  the  diagnosis  was  correct,  this  event  took  place. 


Aneurism  of  Certain  Branchea  of  the  Abdominal  Aorta. 

The  arteries  within  the  abdomen,  besides  the  aorta,  which  have  Axmiahed 
examples  of  aneurism,  are  the  sujjerior  and  inferior  mesentfrics.  the  spleidc, 
the  hepatic,  and  the  renal.  An  aneurism  of  the  right  ovariau  artery  has  been 
recorded  by  Whitemarsh.* 

In  39  cawis  coHectod  by  Tiebort,  the  superior  mesenteric  and  the  spleoio 
were  each  affected  10  times  ;  the  hepatic  and  it**  branches  8  times ;  the  c<eltac 
and  the  inferior  mesenteric  eaeh  3  limes;  the  ivnal  twice;!  and  in  3  vtut^n 
the  aneurisms  were  multiple.  These  aneurisms  do  nttt  attain  an^'  great  bulk. 
Seldom  exceeding  the  size  of  a  hen's  egtf,  and  ai*e  usually  round  c»r  i»val  to 
shape.  Except  when  eonnected  with  the  hepatic,  the  remil,  op  the  cc^Uac 
axis,  thev  are  movable,  changing  their  pfwition  in  the  various  actions  of  the 
bo<1y.  They  possess,  also,  the  characteristics  of  pulsation  and  bniil.  When 
the  cceliac  artery  is  at!octed,  the  disease  cannot  be  distinguished  from  aueu- 
riam  of  the  parent  trunk. 

•  Britinh  Madioal  Joamal.  Oclobar  6,  1M7.  rol.  H.  p.  177. 

f  Zlvmciiea'i  Cjolopadla  of  tb«  Praotiov  of  Mvdiolnt,  voL  ri.  p.  439, 
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Id  UI60B  of  implication  of  tho  hepatic  artery^  the  preBfiture-offecta  of  the 
himor  frWo  rise  to  pnin  in  tho  rii^ht  nidt'.  niul  to  jaundiee  from  obstruction  of 
the  hepatic,  cystic,  ami  rumniou  bilo  <!iRl!i.  The  diseuMe  may  exist  without 
ever  being  suspected,  so  triHiri|^  is  the  iiiconveniuuce  soinetiineM  experienced  j 
though  in  a  nuniWr  of  instances  severe  pain  has  hoctj  ftdl  in  the  back.  These 
tiimoi*s,  Hke  ancurisins  elficwbci*o,  terminate  by  ruptura  of  the  sac,  causing 
death  from  lieinorrhage. 

Tho  diagnosis  ol"  such  an  aneurism  must  necessarily  be  attended  with  much 
uncertainly  ;  but  if  a  floating  tumor  can  be  detected  thi'ough  the  parietes  of 
the  abdomen,  having  the  cluiracteristic  pulsation  and  sounds  of  aneurism,  the 
operation  of  opening  the  ventral  cavity,  and,  in  case  the  diugnosis  of  aneurism 
i»  veriticd,  of  ligating  tho  artery  on  tho  cardiac  and  distal  sides  of  the  sac,  will 
be  entirely  Juatitiable. 

Aneuriim  of  the  FrimitlTe  Iliao  Artery. 

Aneurism  of  tlie  iirimitive  iliac  alono  is  exceedingly  rare.  The  tables  of 
Crisp  make  mention  of  only  two  examples  of  aneurism  of  this  arter)'  out  of 
551  cases  of  the  disease.  Both  of  these  were  in  males,  the  one  occurring 
under  the  care  of  Adams,  and  the  other  in  the  pi*Hclice  of  Murray,  of  the 
Cape  of  Good  Hope.  In  each  case  the  aneurism  was  on  the  right  side. 
The  one  under  Adams  proved  to  be  a  varicose  aneurism,  as  it  communi- 
cated with  the  accompanying  veins.  Both  proved  fatal. —  the  first  wiihout 
any  surgical  interference,  and  the  second  afier  deligation  of  the  alxJominal 
aorta  by  Murray.  A  number  of  cases  (five  or  six)  have  been  reported  witliin 
the  past  few  years. 

Tkeatment. — The  only  treatment  in  cases  of  aneurism  of  the  primitive 
iliac  is  pressure  of  the  abdominal  aorta.  Mupother,  Heath,  and  "iliers  liave 
reported  cures  obtained  in  this  way.  In  very  thin  or  otnaciaied  siibjucts, 
with  flaccid  aMominul  walls,  digital  pressui'c  is  possilile.  Under  other  cir- 
cumntancc^H  the  tonrniftnei  of  Lister  will  be  necessary.  A  cast*  has  been 
reported  by  Varick  which  ende<i  successfully  un<ier  distal  compression. 

AnenriBin  of  the  Internal  Iliac  and  its  Branches. 

No  case  of  aneurism  invading  the  internal  iliac  is  mentioned  by  Crisp. 
Sandifort  has  recorded  one.  The  brnruhes  of  the  internal  iliac  most  com- 
monly affected  are  the  gluteal  and  tiie  ischiatic.  Mr.  (Jeorge  Fischer*  has 
collected  35  cases  of  such  lesions.  Of  25  of  these,  which  were  gluteal  aneu- 
risms, n  were  traumatic  and  14  spontaneous;  and  of  ihe  (>  which  were 
known  to  be  ischiatic,  2  were  tniumatic  and  2  spontaneous;  while  of  2 
which  wen.^  doubtful,— that  is,  in  which  it  was  uncertain  whether  they  were 
gluteal  or  ischiatic, — 1  was  traumatic  and  1  was  spontaneous.  The  remain- 
ing 2  were  anastomosing  aneurisms,  Of  the  14  traumatic,  5  weix*  diffused, 
7  circumscribed,  and  2  varicose ;  12  of  them  were  caused  by  punctures,  1  by 
ft  shot  wound,  and  1  by  getting  into  a  saddle.  Of  the  21  spontaneous,  the 
cause  was  uncertain  in  11  ;  in  9  it  was  believed  to  be  from  previous  contusion, 
and  in  1  it  was  associated  with  a  fracture  of  the  pelvis.  As  regards  sex,  28 
were  males  and  7  females.  All  the  traumatic  cases  were  in  males.  Those 
which  had  a  ti'aumatic  origin  occurred  l>ctwoen  fourteen  and  fifty  j'oars  of 
age.  and  of  those  which  were  spontaneous,  IQ  out  of  the  21  were  between 
twenty-one  and  fifty. 

To  distinguish  between  a  gluteal  and  an  ischiatic  aneurism  is  not  always 
ptwsible.  The  gluteal,  from  the  anatomical  position  of  ilio  artery,  is  usually 
farrher  back  in  the  butfocU.  while  tho  ischiatic  appears  downwards  and  for- 
wards tftwanis  the  gluteo-femoral  crea^^e. 

Symitomb.— The  j)resence  of  a  pulsating  compressible  tumor  in  the  gluteal 
region,  having  a  distinct  bruit,  wilh  pain  extending  over  the  nates  and  down 
the  thigh,  and  accompanied  with  lameness  in  the  corresponding  limb,  is  au 

*  BritUh  uid  Foreign  M«dtoo-Chtrargicftl  Reriew.  vol.  xlrii.,  1S71. 
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indication  of  either  gluteal  or  iHohiatic  enlargement,  especially  if  there  is  an 
antecedent  hi&tory  of  a  wound  or  of  Honie  pelvic  injury. 

Diagnosis. — Tho  dirtcases  witich  inoHi  rosonihle  gluteal  or  ischiatic  aneu- 
rism arc  aliKccrns,  ciincer,  and  ischiaiic  hernia.  The  exi)loring-nccdle  would 
doterminL'  the  exiflence  of  a  [>urulciil  accumulation.  Tii  flitt'crcntialc  tlio" 
disease  i'vam  cancer  is  a  more  didicult  task.  Hnmetirnes  an  iinpos.sihility.  The 
interna!  iliac  artery  has  been  rwico  tied,  *)ricc  \>\'  tiulhrie  and  once  by  Morton, 
for  aupjiciHed  gluteal  aneurism  whith  aflerwanU  proved  to  be  encepfaaloid 
disease.  In  carcinoma  the  increase  of  tbe  tumor  is  moi*e  rapid  than  in  aneu- 
rism, cs}>ec'inlly  when  the  itlseaee  is  spontaneous,  the  only  form,  indeed,  in 
which  any  ?nistako  is  likely  to  occur.  The  antecedents  of  the  patient^  and 
the  general  stale  of  his  nutrition,  uuiy  also  furuish  some  light  which  will 
servo  to  assist  the  surgeon  \i\  establishuig  the  true  character  of  the  disease. 
In  ischiatic  hernia  the  absence  of  pulsation  and  of  sound,  with  the  rerionanco 
of  the  tumor,  ought  to  be  eutficient  to  prevent  such  a  swelling  from  being 
confounded  witli  aneurism. 

TaEATMENT. — In  the  traumatic  form  of  these  aneurisms  the  swelling  should 
he  freely  laid  open,  and  \utth  extremities  (jf  the  wounded  vessel  secured  by 
ligatures.  In  »5  of  \h\  Fischer's*  canes  of  tn\iunatic  gluteal  aneurism  ireatvxi 
in  this  way.  4  recovered,  1  died  iVum  beiuorrhago.  and  1  failed.  Davidge,  <tf 
Maryland,  jind  l>r.  tieorge  McClelhui,  of  Philadelphia,  each  tied,  with  success 
the  gluteal  artery  for  aneurism,  l>r.  L.  A.  Dugas,  of  Georgia,!  *^"  March  16, 
1857,  tied  the  iHchiaiic  artery  for  aneurism  of  that  vessel.  In  consequence 
of  secondary  hemorrhage.  Dr.  \Vm.  J.  Holt,  on  the  26th  of  the  same  month, 
ligatvd  the  common  iliac  artery.  The  patient  died  from  exhaustion  three 
days  after  the  operation.  M.  C.  Sappcy,  Agrege  of  the  Facull}'  of  Medicine 
of  Paris,!  pi't^vious  to  the  operation  of  Dugas,  tie<i  the  ischiatic  artery  for 
aneurism.  Though  the  ]>atient  recovered  from  the  operation,  the  disojise  wb» 
not  cured.  Morton  tied  the  internal  iliac  in  a  case  of  nudignant  iUscaso  mis- 
taken for  aneurism.  ProfcssiuMicorgc  W.  rnmpbell,  of  McGill  Univeiiiity, 
Montreal,  in  a  case  of  tmurnatic  aneurism  of  the  buttock,  caiwed  by  u  sh*ri>- 
pointed  piece  of  iron  heale<l  to  a  white  heat,  tied  (»ueceHsfully  \hv  gluteal 
artery  without  o|)ening  the  sac.§  In  order  to  contnd  the  bleeding  during 
Buch  an  o[>eration,  the  abdominal  artery  should  be  compressed  by  tue  lAaUtt 
tourniquet. 

In  spontaneous  aneurism  of  these  vessels,  pressure  of  the  ventral  aoru 
Bhould  be  first  tried,  and  if  this  fail,  the  ligation  of  the  internal  iliac  will  l»e 
required.  This  vessel  has  been  tied  tor  aneurism  of  the  gluteal  and  the 
ischiatic  arteries,  spontaneous  and  traumatio,  30  times,  with  20  recoveno*, 
9  deaths,  and  1  undetermined. 

Ot'd  cases  in  which  the  common  iliac  was  ligatcd  for  tho  same  disease,  all 
died. 

Galvano-punctni*e  has  been  usod  for  tho  euro  of  gluteal  aneurism  by  Blasiua,|| 
but  without  any  beneficial  effect. 

The  use  of  injections,  such  as  the  perehloride  of  iron,  is  advocated  by  Dr. 
Fischer,  based  on  an  analysis  of  35  cases,  21  of  which  were  spontaneoun 
aneurisms. 

Guided  by  all  the  light  which  can  be  gathered  from  different  aonrce^,  the 
treatment  of  aneurism  of  the  internal  iliac  and  its  branches  resolves  itself 
into  the  following.  In  all  cases  of  true  aneurism,  employ  tiret  pressure  ov«r 
the  primitive  iliac  artery  or  the  aorta ;  failing  in  tuis,  Hgate  the  internal 
iliac ;  and  as  a  last  resort  use  injections  of  perehloride  of  iron.  When  tho 
aneurism  is  traumatic,  ligation  otTcrs  the  best  prospect  of  a  cure.  If  (he 
anourisnial  vessel  can  be  reached  external  to  the  pelvis,  as  has  been  done  a 
number  of  times,  proximal  ligation  should  bo  adopted. 

*  BriUib  uiil  Foreign  .Mo>ltoij-Chirur|^D*l  Heview,  vol.  ilvil..  1S7L. 

iSoathem  Medical  uid  Surgical  Jourual,  New  8eri««.  1869,  p.  651. 
Rerue  CHnlijao,  PaHh.  1 8^50:  from  che  S<»utheru  Madiofti  ftod  SorstaU  JoamsL 
PnblUbed  in  pamphleC  form. 
OnUoha  KUuik,  ISJU,  p.  1». 
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Anetiriiim  of  the  External  HIbc  Artery. 

Of  551  casus  of  aneuriHin  oontuined  in  tho  tables  of  Crisp.  9  only  wore 
connected  with  the  external  iliac  ai*ter}%  all  of  which  were  in  tho  pemons 
of  males.  As  in  aneurism  r»f  tillier  vessels,  the  disease  is  most  coramou  be- 
tween the  tif5(?fl  tif  forty  and  Hny.  Tht-  situuiion  of  the  exteriiid  iliac  artery 
is  Huch  that  it  is  n(»t  readily  ivaehed  thnni/Lrh  thu  abdomiual  parii^tes  by 
mauuul  oxaininntiun,  and  iVorii  lhi^  citviiniKtauce  the  tlia/i;noKih  i»f  tumors 
in  the  course  of  this  VLSSei  is  oftfti  a  inatler  of  difficulty.  (lUlhrie  tied  tho 
conniion  iliac  tor  what  lie  bU|^|)o^ed  lo  be  an  anouristu  id'  thai  artery.  Tho 
dejith  of  the  patient  eight  nionilis  utKrwunls  di.scloHcd  the  (iict  thai  no  disease 
whatever  of  the  vessel  oxiste<l,  and  that  ihu  tumor  was  an  enccphaloid.  In  a 
case  under  the  care  id*  PoKt,  of  New  Ycnk,  llie  ihntnation  was  ho  distinct  that 
an  incision  was  nuule  into  tbe  swellings  under  the  imprcssiim  that  pus  was 
present.  A  HiibhcqueiiL  hcnn»rrhage  establislifd  its  aneurismal  characlor. 
Stanley  li»'d  the  cunnuoii  iliac  for  a  supjiosed  aneurism  of  the  external  iliac: 
the  patient  died  tliroe  days  afierwards,  and  upon  an  examination  of  his  body 
the  liirnor  was  toiuul  tc»  be  ejife]thah)i<l. 

SvMpioMs. — In  anfurism  ot"  tlic  external  iliac,  n  tumor  can  be  recttgnized 
tbroiii^h  the  abdominal  walls  in  the  coui>ie  of  tho  vessel  as  it  passes  along  the 
brim  of  the  lesser  pelvic  basin.  That  the  oxaininarioti  may  be  made  satistac- 
torily,  the  venti-al  walls  slu>u!d  be  relaxed  as  uuich  as  possible  by  placing  the 
patient  in  tbe  recumbent  }tosition,  with  the  Mh<fulders  elevated  and  tbe  lower 
limbs  drawn  up  towards  the  body.  In  this  posture  the  outlines  of  tho  swell- 
ing may  bo  made  out.  and  if  it  is  aneurisnuil  its  expansive  jjulsation  may  be 
felt,  and  the  bellows  murmur  and  the  rbrill  recognised  by  the  cur.  Whrn  tho 
aorta  or  the  conuimis  iliac  is  t'*iinpresf*ed,  Ixiilt  pulsation  an<i  thrill  in  the 
tumor  w>ase.  bu(  are  pronijitly  renewed  nn  wiihdniwal  of  the  pressure  from 
the  artery'  above.  As  the  aneurism  enlarges  it  necasions  eonsifierable  pain 
in  tlie  groin,  along  the  crest  of  the  ilium,  and  in  the  front  of  the  thigh.  Tho 
patient  becomes  tinable  to  sti-aighten  tho  limb,  and  in  walking  leans  for^vnrd 
in  order  to  relievo  the  psoas  magniis  and  tho  iliacua  internus  muscles  f^'om 
pressure. 

DiAONosis. — The  difficulties  which  the  surgeon  sometimes  encountei's  in 
distinguishing  anourism  within  the  pelvis  from  other  morbid  growths  in  this 
region  are  due  to  the  faithfulness  with  which  all  the  signs  of  the  former 
affection  can  be  simulated  by  imnlullary  cancer.  When  the  latter  disease  origi- 
natcB  in  tho  lymphatic  glands  whifh  lie  along  the  cuui*se  of  the  iliac  artery, 
it  may  completely  surround  I  he  vessel,  which  relation,  in  connection  with 
tbe  fiott  nature  and  the  great  vascularity  of  its  substance,  will  cause  both  pul- 
sation and  aneurisnial  murmurs.  Even  in  the  absence  of  pulsation  and  thrill, 
the  existence  of  aneurism  is  not  excluded,  for  I  he  soli<l  contents  of  such  a 
tumor  may  accmnulate  to  such  a  degree  as  to  nnvlcr  tbe  thmb  and  bruit 
inappreciable  by  the  totieh  or  to  the  ear.  It  is  only  by  a  careful  invesli- 
gation  of  all  the  circumstances  attending  tho  origin  ami  the  pr<»gress  of  the 
case  that  a  safe  coiicduslon  <-an  be  reached,  fn  pui*sning  such  nr»  inquiry, 
the  questions  most  pertinent  to  the  occasion  would  be  the  following;  Did 
the  liH'al  pain  or  inconvenience  experienced  appear  suddi'tjly.  and  during  some 
Qnusual  muscular  strain?  wore  the  phenomena  of  pulsation  and  of  bruit 
present  in  the  incipiency  of  the  disease?  have  the  pain  and  helples.'^nees  of 
the  limb  been  steadily  increasing?  has  the  patietit  retained  his  flesh?  is  ho 
free  fnjm  any  expressed  cachexia?  does  tbe  tum(»r  materially  lessen  in  siise 
when  the  circulation  is  arrested  in  the  iliac  or  in  the  a<irla?  has  the  person 
atTected  passed  his  fortieth  year  of  life?  If  these  interrogatories  air  an- 
swered in  the  aflirinativo,  there  will  be  a  strong  presumption  that  the  disease 
is  aneurisnial. 

Iliar  aneurism,  when  left  without  interference,  though  it  may  undergo  a 
spontaneous  cure,  will  in  most  instuaces  tenniitato  latally  in  eight  or  twelve 
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months,  by  (he  ruiiiuiv  t>t'  its  Hac  and  hemoirhagc ;  or  in  consequence  of  the 
preHsuro  of  thf  turiior  ii\nm  tlie  C'aiii|>aiii(>n  vein,  ami  llie  (jbstructiuii  to  the 
pasjtaifo  of  the  blooil  iluoiigb  the  uuturinm  to  the  parts  below,  destro^nng  the 
vitality  of  the  limb  uml  (*auHin»jj  it  to  monitV. 

Treatment. — Aneurism  of  the  external  iliac  Bhould  be  first  treated  by  in- 
Btrumental  compression,  applied  to  the  abdominal  artery  by  means  of  ibo 
LiHter  tcmrniquet,  the  uatieiil  bein^  Uept  under  the  influence  of  an  anicsthelic 
or  under  that  of  morphine  hypodermieally  given,  during  the  progress  of  the 
treatment.  In  an  aneurism  uf  the  external  iliae  as  large  as  a  child's  head.  I 
Buccoedod  in  effetaini^  a  perfect  cure  by  this  plan,  by  two  treatments.  The 
first  continued  for  two  hours  under  ether  one  day,  and  the  second  for  half 
an  hour,  without  the  amestbeLic,  on  the  day  following.  The  circulation  can 
be  controlled  much  more  pertectly  by  eompres^sing  the  abdominal  aorta 
opposite  the  umbilicus,  than  by  acting  upon  the  common  iliac.  Dr.  H.  J. 
Levis  was  equally  Buccessful,  by  instrumental  compression  of  the  external 
iliac,  in  curing  in  six  houi-s  a  case  of  ilio-femoral  aneurism  ;  and  a  like  nv 
suit  was  obtained  by  Dr.  Nichols,  of  New  Orleans,  by  means  of  distal 
compression.  Some  of  these  cases  of  aneurism  of  the  external  iliac  and  io- 
ternal  iliao  vessels  nnght  be  treated  Huccessfiilly  with  the  rectal  lever. 

Ligature. — Should  couijiression  fail,  it  will  bo  necessary  to  i-osort  to  the 
ligature,  applied  to  the  external  iliac  above  the  sac.  or  to  the  common  iliac 
\>'non  the  disease  is  near  to  the  latter  artery^  If  from  any  catise  the  abovo 
openition  is  not  feasible,  the  external  iliac  may  ho  tied  on  the  disial  .side  of 
the  sac ;  and  in  such  ati  event  the  thivad  shouM  be  placed  on  the  vcjwel  above 
the  origin  of  the  dee|>  epigastric  and  circumfiex  iliac  branches.  Deliga- 
tion  of  the  external  iliac  for  aneurism  of  this  vessel  may  be  considered  a 
promiMing  operation.  Of  the  9  cases  of  external  iliac  aneurism  which  ani 
rect_>rded  by  Crisp,  4  were  treated  by  this  plan,  and  all  recovered  The 
tables  (if  Dr,  (reorge  Norris*  c*jntain  97  cases  of  ligature  of  the  external  iliac 
artery  for  aneurism.  71  of  which  were  cured  and  2(J  dierl.  ('uitei*f-  ban 
collected  30  cases  of  ligation  of  this  vessel  for  aneurism,  with  19  cures  and 
II  deaths.  The  general  mortiilily  of  ligature  of  the  external  iliac  artery  for 
aneurism  is  aUjut  twenty  per  cent. 

The  primitive  iliac  has  been  Hgated  for  the  cure  of  aneurism,  chiefly  of 
the  external  iliac,  and  for  other  causes,  81  times,  with  58  deaths  am]  2H  ns 
coveries.  The  abdominal  aorta  has  been  tied  10  tiraee  for  aueunsm  of  tb« 
common  and  external  iliac  urteries,  and  each  time  with  a  fatal  i-eeuli.  The 
following  table  contains  a  brief  summary  of  those  remarkable  operations. 


OpwmtioD. 

8u. 

An- 

BMOlt 

ADvurtan  mkI  OpMmllo*. 

1,  Bir  Aftligr  Oooiwr, 

XaU. 

as. 

DeMhin 

Tbe  ftneurim  wh  «nin«eCflcl  wilb  tb«  itUe 

1817. 

40  boon. 

(1cft|,  but  bk.(l  bc'-otue  ilitTuseil   in  ixvo**- 
qnenee  of  a  ropturo  of  tho  tiu*.     Tb«  liyk- 
tnr«  wu  a|tp)ie<i  three-qiiartert  of  %n  Ifteh 
nbuva  th«  pfiiiit  wbrre  (lie  rcwcl  dirjilw 
into  tbe  primiiivB  ilUo«,     The  Horta  wu 
reftobed  bjr  m  inai»oD  to  tbe  Ipfi  uf  lb* 
nmbiliotu,    opening    tb«    pftHeUl    pi<riii>- 
ncum,  pushing  ui'le  tb«  c<u)e  of  int«»tln«, 
und  rcihcbiog  the  ftrlery  by  neratobing  an 
■tpentng  thruugh  the  Tii*o«ral  Uvrroflbf 

perllODflnni  .*    a    iliilal   Ugaturv    bn^    bwa 

pr«riouil7  applied  ^)  ibo  external  Uia«  in 

tbia  oaM. 

3.  Jaai«.  1839. 

Hftlo. 

44. 

DwtbiB 

3  boon. 

external  tlI«o  nneariani.  Tbe  veMtl  bftd  bMi 
tied  on  tbe  distal  elde  of  the  eae.    Tbe  Mft» 
wmi  tied  Are  line*  bc^'low  th«  Inferior  att«ea»- 
teric  artery,  b/  opening  the  peritofwan  im 
frooc 

*  Norria'i  Contributiooi  in  Furgerr.  Pliiladelplila,  1874. 

f  Anarieaa  Jonra&l  of  the  Medieal  Seleoeei.  New  Serlee.  Juljr^  IflM. 
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OptnUoo. 

8u. 

Aco. 

Bualt. 

AnrariMD  and  Opentloo. 

S.  Httmy.  1834. 

Hsle. 

38. 

Desthb 
33  boors. 

Extoraal  11U«  nnearism  of  the  rtxht  »Me :  the 
Uoib  was  threatened  with  mortiaciition  ia 
oonsefjuenceof  prewureon  I  ho  pelvic  bl<«Ki- 
vn««ls  hy  the  great  lise  of  the  rac.     The 
aorta  wa«  approached  froni  ibc  lell  aide, 
th»  incUion  twiug  loftdo  fraui  the  anterior 

cjctrvuiiiy  uf  the  tenth  rib  lo  the  anicrior 

superior  spinous  process  of  the  illiim,  the 

vessel   being  expoccnt    behind    the   porito- 

noum  i  tied  thrtn.*  lines  aborv  it>  bifurca- 

tion. 

4.  llontairo,  1843. 

MftlA. 

31. 

Death  \n 
10  (U7I- 

Paine  aneurism,  eausetl  by  rupture  of  (he  up- 
per part  of  the  fctDumt,  the  blood  diffusing 
Itself  through    chc   pulria  nud    the   (bigh. 
Inoifion  similar  to  that  of  Murray,  and  the 

aorta  secured  behlud  the  puriionouiu,  four 

or  five  Hnea  above  iu  blfurcatitio. 

&.  Soath,  I85ft. 

HaI*. 

S8. 

Death  ta 
43  houn. 

Anturism  very  Inrge,  invulving  both  the  ex- 
terna) and  the  lmhuoiud  iliuo  arteries.     The 
veasol  was  tied  above  the  peritoneum. 

6.  McOuire,  18«8. 

Malo. 

30. 

Death  in 
U  houn. 

Aneurism  involved  the  led  external  iliw,  and 
buth   priuitiv*  iliacs.     The  sac  gave  war 
daring   the  operation.     The  ligatare  was 
appliwl  lo  the  aorta  near  to  the  inferior 

mesenlerio. 

7.  WfttiuD,  IMO. 

Male. 

&U. 

Death  !d 
12  honn. 

S.  W.  Stokw,  IBfi9. 

Male, 

50. 

Death  In 
13  boon. 

IHno  aneurifitn.      The  veesel  was  lit?«l  behind 
the   poritoncnra,   though    the    latter    was 
■lightly  Wounded  in  the  operation. 

9.  Cterny,  Vieooft. 

Death  id 

2fl  hours. 

Femoral  and  external  iliac  bad  been  previ- 
ously tied. 

10,  Ciernv,       tlcidel- 

Died. 

b«rg. 

There  aro  ntj  iliffieulties  which  the  hand  of  tlic  surgeon  will  not  bravo  when 
there  is  the  faintest  ftnwpect  of  saving  htimun  life ;  but  tlu-iv  i*  a  point  where 
lh*i  unailcrablt'  lawn  nf  structure  are  HUpi'rior  tu  the  art  uf  iht?  uperutor.  and 
where  hi»  hand  imjgi  be  stayed.  Thif*  point,  it  in  thought  l)y  Home,  has  been 
reached  in  roferency  to  li^tion  of  the  abdominal  aurtu  I^or  the  cure  of  an- 
eurisms ;  and  3-ot  1  am  unwilling  lo  believe  tlmt  ten  failures  eonstilute  a  Kuf- 
ficicnt  argument  for  a  dogmatic  condemnation  of  this  operation.  Ilud  f*uch 
precedents  been  allowed  to  go  unchallenged  when  applied  to  the  nurgical 
diseases  which  fall  within  the  domain  of  gynn?colngy,  a  vast  army  of  noble 
mothers  woidd  have  been  consigned,  Mome  to  death,  others  to  a  Heclusiou 
even  woive  llian  diath.  No  argument,  in  my  judgment,  short  of  the  utter 
insurticiency  of  the  coUatentl  vessels  to  maintain  the  lifr  of  the  inferior  ex- 
tremities, can  bo  sufticiently  ct>gent  to  exclude  the  ligittion  of  ilie  ventml 
aorta  lYom  the  pale  of  operative  surgery.  1  should.  iherffoi*e.  in  the  event 
of  undertaking  the  ligature  of  the  common  iliac  for  aneurism  and  finding 
on  exposuix'  ui'  the  parts  that  the  extent  of  the  disease  necessitated  either 
tying  the  aorta  or  abandoning  my  patient  to  certain  deaths  have  nu  hesita- 
tion in  accepting  the  former  altermttive. 


Aneurism  of  the  Femoral  Artery. 

Among  aneurisms  which  are  external  in  jMrnition,  dilatation  of  the  femoral 
artery  comes  next  iti  Avrpiency  to  that  of  the  jioplileal.  Of  the  551  cases 
of  aneurism  recorded  in  the  tables  of  Crisp.  06  were  of  the  femoi*al  artery: 
of  these  (U  were  males  and  5  females.  The  disease  is  equally  common  on 
either  side.  Considered  in  connection  with  aneurism,  there  are  only  two 
surgical  divisions  of  the  femoral  artery,  namely,  that  |M)rti<m  of  the  vessel 
which  corresponds  to  Scarpa's  triangle,  nr  frt>m  Pouparl's  ligament  to  the 
point  where  the  adductor  longus  ia  crossed  by  the  Hartorius  mu.Hcle,  and  that 
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portion  from  the  Inst-namt^d  muscle  to  the  aponeurotic  eaiml  of  the  adductor 

miiijnuB.  Of  88  aneurisms  of  the  fbmoi'al,*  55  occupied  li\e  first  of  tho  sur- 
gical divisiims  above  named,  and  33  the  second.  In  50  cnscf*  in  which  the 
limb  is  mentioned,  li4  were  on  the  rii^liL  side  and  26  on  Ihe  letY.  The  largcMt 
nuirdier  i)f  caset*  occunvd  in  the  decade  between  thirty  and  fort}*,  and  amou^ 
the  hilMii'iiii^  p(»])ulation.  Mal^aigne's  statiaties  include  68  cai*ef*  td'  inguinal 
aneurism,  nnd  in  48  of  these  the  disease  was  25  times  on  the  right  side,  21 
times  on  the  left,  and  twice  on  both  sifles. 

The  term  "■  femoro-popliteul  aneuriHin"  is  in  moHt  instances  a  misnomer, 
if  l>y  it  is  meant  thai  the  dist^ase  hoi^iiis  in  the  fenn)ml  and  extends  to  the 
popliteal  artery.  In  my  ex|terienoe  the  reverse  i.-*  the  case,  the  aneurism 
coMiniciiciii*^  in  the  po]>liteal  atid  i^radually  invidving  the  femoral. 

Symptoms. — The  si^tis  which  indicate  aneurism  of  the  fcmonil  artery  do 
not  materially  ditler  from  those  which  are  present  when  tbo  dihcase  is  situ- 
ated in  other  vessels.  There  is  a  ^raduall^'-enlnriijin^  tumor  imparting  the 
characteristic  puliation  to  the  hand,  tlie  movement  being  oi>en  vi»*ilde  to  the 
eye,  together  with  a  distinct  tlirili  and  blowing  sound  heunl  on  applying  the 
ear  over  the  nurface  of  the  swelling. 

DiAONOsis. — Most  of  the  cases  of  aneurism  in  which  errors  of  diagnci«*ia 
have  been  comniiT.ted  have  bcei»  connected  wiili  ibe  fomoi-al  artery,  and  in 
evory  instance  the  aueurir^nud  swelling  was  supposed  to  be  an  abscess.  Ii  ia 
impossible  llmt  such  a  mi^^take  can  occur  if  a  careful  examination  of  the 
tumor  be  made.  In  all  cases  of  anouristn.  thnngh  ibc  pulsation  may  some- 
times be  nnisked,  the  existence  oi'  a  bellows  murmur  and  a  thrill  can  always 
be  detected  by  the  ear,  eiilicr  with  ur  wiibout  the  aid  of  the  steihoscofK). 
Further,  it  may  be  observed  that  [u'essuiv  on  the  fenmral  or  on  the  extenuU 
iliac  urti'ty  wtl[  not  oidy  arivst  the  pulsation  and  the  sound,  but  will  also 
sensildy  dirninisli  the  size  of  an  aneurismul  swelling,  whereas  in  abscew  the 
si7A*  of  the  purulent  collection  will  not  be  aflToctod  by  interru])ting  the  circu- 
lation. Tliere  is  aUo  in  abscess,  usually,  a  Instory  of  tenderness,  redne-ss.  and 
induration,  sticceede<I  by  central  p(»inting  and  soUening,  symptoms  which  do 
not,  as  a  ride,  belong  to  aneurism.  In  a  jisnas  absces-s  whn-h  tinds  its  way  to 
the  thigh  there  is  an  absence  of  visible  intlammatorj-  jdietiomena,  in  which 
respect  some  resenibtarice  may  be  said  to  exist  between  lliis  disease  and  fem- 
onil  aneurism;  but  the  position  of  the  former,  being  external  to  the  blood- 
vesseU,  i*endei*s  the  distinction  quite  apparent. 

KxTK.NsioN  OF  THK  I >isKASK.— When  t lie  aneurism  is  situntetl  in  the  upper 

Iiart  (tf  Scar|>a's  triangle  it  may  gnidually  involve  the  external  iliac  artery 
ly  passing  beneath  Poupart's  ligament  into  the  pelvis,  the  resistance  of  the 
ligament  causing  a  constricrtion  of  the  sac  and  givitig  to  the  latter  an  hour- 
gtas.s  shape.  Such  was  the  condition  in  a  case  in  which  I  ligaled  the  exlvmal 
iliac  artery. 

Treatment. — Femoral  aneurism  is  treated  by  compression,  by  flexioa,and 
by  ligature. 

Compression,  in  a  large  proportion  of  cases,  if  judiciously  employed,  will 
effect  a  cure.  In  seven  instAnct*s  in  succession  I  was  able  to  bring  to  a  fav*>r' 
able  termination  aneurism  of  the  femoral  at  periods  varj'ing  fnnn  twenty-four 
to  forty-eighl  hours.  Flexion  by  bending  the  thigh  ujM»n  the  abdomun  ha* 
also  sia-cecded  in  curing  the  disease. 

Lifftttion. — In  88  ciLses  of  femoral  anourismf  the  external  iliac  wa«  lie*i  S9 
times,  with  *U  successes.  In  4  of  these  successes  the  cure  was  completed  only 
aOer  amputation  in  2  cases  in  conse<pience  of  gangrene,  ami  in  2  utberK 
arter  distal  ligaluiv  and  distal  pressure  in  order  to  conti-oi  hemiirrhagc.  Of 
the  8  fatal  cases.  1  died  titjra  secondary  hemorrhage  and  H  fr*im  gani^rene; 
in  4  no  cause  was  aM.signed.  In  the  66  cases  of  femoral  aneurism  tabulated 
by  t'risp,  and  to  which  reference  has  been  previously  made,  the  external  iliac 
was  tied  4H  limes,  ami  the  latlervessel  together  with  the  funn>ral  twice  ;  35  *if 
these  operations  were  successful  and  10  unsuccessful.     Of  the  latter.  3  diMl 

*  Uant*r*«  iauitiMh|*t  oollMtion.  f  Ihid. 
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frtjm  hriiinrrlwi^e.  3  IWjm  sloughing  of  the  sac,  2  fVom  gangrene,  1  fVom  ex- 
haiiHticn,  1  i'nnw  tetunim,  and  I  without  any  known  cauHu.  lu  33  cano^i  the 
tVnionil  was  liirutt'd  Ut  liiiiL's,  witli  llii*  I'ulluwin^  result:  7  recovered.  9  died, 
in  2  the  lorininatlim  wns  not  roeoided,  and  in  1,  lli(tu;^h  the  |>atient  re- 
covered (Vtini  ihf  li;;aiurL',  the  pulsalion  returned  in  ihv  hhc.  In  ilio  lata! 
cases  the  j>riiiei|ml  cmukc  ot'  death  waK  HCcornhirj'  tu-ninrrhji^o.  Witli  the 
^urgeon8  of  JJultlin  thu  ru^ullB  after  liiraliii^  tin*  fcuiomi  nrlciy  H>r  ft-rnoral 
aneurism  and  for  W(»uiuln  have  hct-ri  singularly  favonihle,  11  recoveries  and  2 
deaths  having  I'ollowed  13  oporuiions.*  The  name  may  In'  said  uf  ihe  12 
eases  iveoi-ded  l>y  Crisp  in  which  the  lenioral  artery  wan  lied,  ull  of  which, 
with  three  exeeptiouH,  recovered.  It  must  he  ohnt^rvcd,  however,  thut  in 
the  record  of  those  ligations  the  portion  of  the  vesi*e!  Keeiircd  is  nut  idways 
Htated.  The  experience  of  Motl  was  bIko  highlv  favorable  to  Ihis  operation. 
Krichsen  Htatcs  that  of  12  caM»8  of  ligiiturc  of  ifiecommtm  (eraond  fur  aneu- 
rism hut  3  were  ftucces.sftil ;  secondary  hemorrhnge  fullt>wed  in  9,  ])roving 
fatal  in  3  instanceH.  and  in  0  l>eing  controlled  only  i)^'  ligature  of  the  external 
iliac.  Rahe  and  Barwell'H  slaliHtics.  Iidcen  together,  amount  ti*  141  eases  of 
ligation  of  (he  external  iliac  for  femoi'ul  niietiriKm.  with  31  deulhs.  or  a  mor- 
tality of  22  per  ccni.  The  ditference  in  point  of  fataliry  between  ilie  ligature 
of  the  external  iliac  and  thai  of  the  femoral  in  this  aneurism  is  very  striking, 
and  is  to  be  referred  to  tho  iiiiccrtaint\  attending  )he  safe  detarhmeiii  of  a 
thread  from  the  fenmral  when  :i|»]»lied  s»>  near  thu  origin  oi  a  large  trunk 
like  the  profunda  fenioi'iH. 

When  the  aneurism  is  Bltnnted  in  The  thigh,  not  higher  iban  the  apex  of 
Scarpa's  irinu^jjlc.  unless  the  vessel  prtfves  to  be  unsound  the  ligature  shotild 
be  applied  between  the  sac  and  the  jirofunda  femoris ;  but  when  higher  than 
this, — that  is.  nearer  to  Poujiart's  ligament. — or  when  the  walls  of  the  artery 
are  in  an  ailn'romatoiit*  condition  ahove  the  aneurism,  the  alternatives  are 
left  of  tying  tlie  vessel  above  the  profunda  femoris,  or  of  securing  the  ex- 
ternal iliae;  and  since  to  decide  this  important  question  will  require  a  more 
extended  experience  in  these  two  openitions  than  is  at  present  possessed, 
while  I  give  the  prelerence  to  the  latter  operation^  I  am  not  jirepared  to 
condemn  a  fuillier  trial  of  the  former. 

LAnenrism  of  the  Profanda  Femoria  Artery. 
Aneurism  of  the  profunda  femorie  is  exceedingly  raiv.    In  one  ease  I  have 
m  thiB  vessel  ]>arricipate  in  the  dilatation  of  the  femoral.     Krichsen  men- 
ine  l&ve  cases,  and  Bryant  one. 

The  symptom  at  tendinis  such  an  aneurism  is  the  existence  of  a  deeply- 
situated  tumor,  C(tmmcncing  at'oiit  two  inches  below  Pouj)art'8  ligament,  or 
at  the  origin  of  the  «ieep  femoral,  and  extending  iluivn  t«»wartls  the  middle  of 
the  thigh,  having  a  strong  pulsation,  accomimnied  with  a  thrill  and  hlowing 
Bound.  The  beat  of  tlie  supertieial  femoral  can  he  discovered  in  front  of 
the  tumor,  and  its  indejteudence  of  the  latter  nmy  be  ascertained  by  i*aising 
the  vessel  between  the  ihumb  and  lingers  froni  the  aneurism.  In  two 
instances  I  have  seen  large  malignant  gmwths  develop  in  this  region  of 
the  thigh  which  might  from  their  gi*eat  vaHcularity  and  their  ixdatlon  to  the 
femoral  artery  have  been  readily  mistaken  for  aneurinm,  in  consequence  of 
the  pulsation  which  permeated  their  structui-e;  but  in  neither  was  there 
either  thrill  or  bruit. 

Tbeatmknt. — Aneiirism  of  the  pivifunda  femoris  is  favoi-ably  situated  for 
the  treatment  by  compresKion.  either  digital  or  instrumental.  The  former 
is  to  he  pivfcrred,  anrl  should  l*e  aj>j)lied  to  the  common  femond  immediately 
below  Poupart's  ligament,  or  tt*  the  external  iliac  above.  In  this  way  Krichsen 
succci'ded  in  curing  in  twenty-four  bnurs  a  cas*-  which  came  under  his  care 
at  the  University  College  Hospital.  If  pressure  fails,  a  ligature  should  be 
ajiplied  to  the  femoral  artery  lietweon  tlie  origin  of  the  pmfunda  ami  Pou- 
*  Dablia  Quarterly  JuurnBl,  1800;  iUjo  Britiih  M«diwl  Jonraal,  OetoUr,  1807. 
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part's  ligament.  If  Htaltatics  are  to  be  unchallenged,  this  operation  is  toit 
much  more  serious  thnn  is  ligature  of  the  external  iliac  artery,  as  reganis 
either  gangrene  or  henitjrrlmge. 

AneorMm  of  th«  Popliteal  Artery. 

Aneurismfl  of  the  popliteal  constitute  a  very  largo  proportion  of  all  encoun- 
tered by  the  surgeon,  that  artery  being  more  frequently  attacked  by  the 
disease  than  any  other  vessel  of  the  body  oxce]>t  tlie  thoracic  aorta.  Of  84 
cases  of  popliteal  aneurism,*  41  were  on  the  right  side  and  43  on  the  left 
Bide;  and  of  143  examjiles  of  the  same  disease,  12H  wore  in  mules,  8  in  females, 
and  in  12  the  sex  was  not  stated.  The  largest  number  of  cases  (70)  occurred 
between  the  ages  of  thirty  and  forty;  though  instances  of  the  dineajse  have 
been  observed  as  early  as  the  twentieth  year  of  life,  and  in  one  case,  mecu 
tioned  by  Syme.  it  occurred  at  neven  years.  Not  unfrequently  popliteal 
aneurism  artects  both  vessels  simultaneously.  This  was  the  case  11  time**  in 
137  cases  of  the  disease  recorded  by  Crisp 

There  are  a  number  of  circumstances  which  render  this  artery  peouliariy 
liable  to  arieurismal  dilatation.  These  are  the  slight  degree  of  support 
which  the  vessel  receives  fn>m  the  loose  tissue  that  occupies  the  ham,  the 
abrupt  bends  and  seveiv  stretching  to  which  it  in  subji.'ctcd  in  the  movcmentu 
of  flexion  and  extension,  and  its  alleged  unusual  liability  to  atheromatous 
degeneration. 

Oecupfition  is  thought  to  exercise  a  determining  influence  in  the  production 
of  this  aneurism.  According  to  Crisp,  sailors  and  soldiers  are  most  exjM>sed 
to  the  disease.  T  do  not  think,  however,  that  the  rceonls  of  Phila<lelphia 
hospitals  will  sustain  ifiis  statement.  The  cases  of  popliteal  nneurisni  wnich 
I  have  seen  have  been  distributed  about  equally  among  tailors,  miners,  watch- 
men, and  common  luijorers. 

DiAo.NOsia. — Little  ilitticulty  is  usually  experienced  in  establishing  the  ex- 
istence of  poplifeal  unt'iirism.  It  is  quite  common  for  patient*  suffering  fVom 
this  affection  to  be  alile  to  specify  the  very  moment  at  which  the  accident 
occurred.  A  Hhurp  pniri  in  the  ham,  or  a  feeling  as  if  a  severe  blow  had  bt^^n 
received  from  an  unseen  missile,  is  the  recognized  manifestation  which  has 
often  been  mentioned  when  persons  laboring  under  the  diwa^e  have  detaile*! 
to  me  the  history  of  their  case^t.  Abs^'CJis,  entanjemenf  of  thr  poplitftl  ^f-'  ' 
and  enlartjement  of  the  burs(p  which  lie  under  the  hea<U  of  the  gasirf>cnc 
muscle,  are  the  diseases  with  which  aneurism  of  this  region  has  been  cun- 
fonnde<l.  In  none  of  rhese,  however,  does  either  thrill  or  murmur  exist;  la 
none  is  the  bulk  of  tlu*  swelling  affected  bv  pressure  upon  the  femoral  anei_ 
and  in  none  is  thejmlsation  expanMive.  phenomena  almost  always  aKnoriat^ 
with  aneurism.  The  existence  of  inflammatory'  signs  which  Indong  to  nb- 
Bcess,  and  which  are  exceptional  in  aneurism,  will  likewise  aid  in  establishing 
the  diagnosis  between  these  two  affections;  and  should  any  doubt,  after  »>urh 
considerations,  still  linger  in  the  mind  of  the  surgeon,  it  may  be  resolved  by 
the  use  of  a  very  delicate  exploring-needle,  which  will  reveal,  in  case  of  ah- 
BcesB,  some  drops  of  pus;  in  the  cane  of  a  bursa,  a  honey-like  fluid;  but  which, 
if  the  tumor  is  aneurismal,  will  di*aw  off  a  certain  amount  of  blood. 

Tkrmination. —  Popliteal  aneurism,  when  allowed  to  progress  without  ia- 
terference,  will  cause  marked  weakness  and  pain  in  the  log,  f>x*m  preft«up? 
against  the  popliteal  nerve,  erosion  of  the  femur,  osdema  fVom  nbsimcti'  ■ 
the  flow  of  blood  through  the  companion  vein,  mortification  of  th*- 
below  the  tumor,  and  not  untVequently  to  rupture,  the  sac  discb  ; 
contents  into  the  cellular  tissue  of  the  ham,  or  oven  into  the  tlln- 
articulation.     In  a  few  instances  the  disease  has  undergone  a  Apontau'-i> 
euro. 

Trkatment. — Compression. — The  success  which  has  attended  ptvssurv  in 
the  treatment  of  popliteal  aneurism  renders  It  always  desirable  to  give  tbi< 
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method  precedence  over  all  oihiTf*.  In  swen  successive  CAseH  I  have  suc- 
ceeded in  effecting  perfect  curct*  by  diijital  comprcHsion.  The  pressure  should 
be  made,  in  the  manner  already  detailed  in  my  pen  oral  renmrkB  upon  the 
treatment  of  aneurism,  over  the  femoral  immediately  below  Poupart's  liga- 
monl,  where,  from  its  HUjierficial  HJtuation.  the  circulation  through  the  vessel 
can  be  most  oanily  arrested.  Should  the  surface  of  the  skin  become  lender, 
the  pressure  may  be  shitted  to  anolher  point  lower  down,  always  observing 
to  dust  the  Hurfuco  compressed  wilh  finely  prepared  ehalk.  A  Hufficicni  num- 
ber of  assistants  must  by  un  hand  to  relieve  one  another,  and,  in  order  that 
the  patient  may  he  able  to  endure  the  treatment,  morphine  should  be  injected 
under  the  skin  in  such  quanlities  and  at  such  intervals  as  to  prevent  any 
severe  pain  (»r  marked  restleHsrieHs.  Pressure  may  be  advantageously  assisted 
by  flexion,  and  is  otlen  applied  by  instrumental  means.  The  "Stangen- 
druck"  of  Knmarch  is  an  instrument  for  this  purpose,  and  consists  of  three 
pieces  of  wocmJ,  one  with  a  mass  of  lead  at  its  lower  extremity  and  suspended 
by  a  second  or  upright  piece,  to  >vhich  a  third  or  horiy-ontal  lever  is  attached, 
enabling  the  patient  to  graduate  the  pressure  at  pleasure.  The  degree  of 
success  attending  the  method  by  digital  compression  nmy  be  approximately 
determined,  when  I  state  that  out  of  403  casL's  of  poi)liteal  aneurism  treated 
by  compression,  whieh  I  have  collected  from  varinus  sources  notieed  below, 
250  were  cured.*  The  longest  time  ix'iquired  for  (he  euro  of  any  one  of  these 
aneurisms  was  forty-one  and  a  half  days,  and  the  shortest  period  seventy -six 
minutes.  Barwell.  in  1883.  tabulnied  148  cases  of  popliteal  aneurism  treated 
by  compression,  (>8  bi-ing  cured  and  St»  being  failures. 

Ligation. — T'ntil  the  time  that  the  Hunterian  operalitm  waa  introduced  for 
the  cure  of  popliteiil  aneurism,  ligation  had  proved  so  unsuccessful  that  am- 
putation was  regarded  by  some  surgeonn  as  otturing  the  best  prospect  of  a 
cuiv.  Wlieri,  howi'vor.  tliu  su|joriuriiy  of  the  proximal  ligature  was  estal>- 
lished.  the  plan  of  llnnter  supplanted,  until  the  introduction  of  compression, 
all  other  modes  of  tri-atment. 

The  femoral  should  be  oxpost'd  at  the  apex  of  Scarpa's  triangle,  and  tied 
with  the  animal  thread,  both  ends  of  whieJi  must  be  cut  off  and  the  wound 
immediately  dosed.  In  110  t:ases  in  whieh  the  ITuntL'rian  opemtiou  was 
performed  for  the  cure  of  popliteal  aneurism,  91  proved  successful,  and  7 
othei-s  recovered  after  amputation  of  the  limb,  the  ligature  having  been  first 
usetl.f  In  278  cases  of  ligation  for  the  same  disease^  which  I  have  gathered 
together  from  various  sourees,  ehietty  frnm  the  same  colleetions  ns  have  been 
name<I  under  the  head  of  eompression.  173  were  perfeelly  eured  The  lahles 
of  Norris  contain  153  eases  of  true  ]i«iplileal  aneurism  for  whieh  the  femoral 
arterj-  was  tied,  112  of  which  were  ciireti.  Four  (tf  the  successful  cases  i*e- 
«piired  amputation,  in  cotisequenee  of  mortification  following  the  use  of  the 
ligature.      Of   the    41   fatal    tenuinations.  20,  or  one-half,  were  caused  by 

f:angrene.  Morton,  in  recording  the  ligations  dime  in  the  Pennsylvania 
lospital  for  popliteal  aneurisui  from  1835  to  1868,  mentions  5  casus,  all  of 
whieh  recovered. J  It  will  be  pereeiveil  thnt  the  tables  of  Noms,  when 
studied  with  reference  to  the  fatality  attending  ligalion  of  the  femoral  for 
popliteal  aneurism  alone,  yield  a  much  more  lavurable  percentage  of  cures 
than  do  statistic*  based  upon  ligation  of  the  same  vessel  for  aneurism  other 
than  popliteal  and  for  hemorrhage  from  diflerent  causes. 

The  causes  of  failure  alter  ligation,  in  many  instances,  being  pya^nia.  ery- 
sipelas, hemorrhage,  thromboj^is,  pleurisy,  and  rupture  of  the  sac,  there  is 
every  reason  to  believe  that  the  use  of  untisepties  will  greatly  lessen  the 
mortality  following  the  ligation. 

Acupressure  has  been  used  in  a  few  cases  of  the  disease  with  success  by 
Dr.  Choever,  of  lioslim,  Mr.  Henry  Lee,  and  others. 

•  Pnm«r  Viarieljafaresfobrin.  I860;  aim  Lanoet,  1865.  vol.  1.  p.  310;  1S6B,  rol.  i.  p.  193;  1876| 
vol.  I.  p.  5S9;  alfo  Hunter's  inanoMrlpt  «olIectiOD,  1877. 
t  Crii^/n  Diiwaaefl  of  the  Blood-VewelB,  p.  226. 
X  AuieriotD  Joarual  of  tlin  Mvilioftt  Svienoof,  Apri^  1ST6. 
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Occtuionally  it  may  bu  found  neecs^iiry  iu  ])opliteal  aneumm,  wherv  the 

femoral  nrli;iy  is  clisL»ast.'d,  or  boi'auHe  of  hemorrhagi*  f<»Hovvin^  ihe  s«.»i»aniriou 
of  tliu  ligature  irom  this  voflt^el.  to  tie  the  osternul  iliac.  A  very  reiuurk- 
ablu  ca80  of  thin  kind  waH  some  yeaiv  ago  uiulor  iny  can?.  Tlie  |»ulii*ii!  was 
a  Htout  faniior,  tiiirty-four  vt'arH  of  ago.  apjwuvtirh- lii'ulih}'.  btit  had  k-d  a 
somewhat  dissipated  life.  Four  yeara  jirovious  he  had.  afler  lifting  a  heavy 
weight,  felt  Homething  give  way.  shortly  after  whitih  a  tumor  appealed  \u  the 
ham.  The  pain  and  large  size  of  the  Hwelling  induced  him  to  seek  surgical 
relief.  Pressure,  after  some  days  of  nreliminarj-  ti\^atu»enl,  was  tried,  wilh- 
out  sueeesa,  and  following  this  Iho  hsmarch  bandage  was  ajtplied  for  one 
hour,  with  no  belter  result.  AtU»r  allowing  the  i)alient  a  few  days'  repose,  I 
ligated  the  lemoml  artery,  with  the  rulgul  thread,  at  the  |)oiui  where  the 
vessel  is  crossed  by  the  sartonus  muscle.  All  pulsation  inimetiialelv  ceased  in 
the  tumor.  Nine  days  after,  secondary  lietnorrhage  occurred.  I'he  wound 
was  opened,  and  the  bleeding  found  to  proceed  from  a  perforating  ulcer  in 
the  femoral  above  the  ligalure.  No  coagulum  whatever  existed  iu  the  ves*eL 
The  artery  was  tied  above  and  below  the  opening,  and  the  wound  again^ 
clo8e<l.  Eight  days  at>er  the  second  ligation  another  hemon*hage  toi»k  place, 
when  the  wound  was  again  ojHMied.  and  an  ulceration  discovennl  in  the  pi-o- 
ftinda  femoris.  Tlio  vessel  was  tied  above  and  below  the  lesion,  and  the 
wound  closed  a  second  time.  Everv'thing  progressed  favorably  for  tloven 
days,  when  the  bleeding  was  renewed,  at  which  time  Ihe  common  femoral, 
in  my  absence,  was  tied  Ity  Dr.  Hunter.  For  fourteen  days  following  this 
operation  the  patient  did  well.  On  the  evenitig  ot'  the  fourteenth  day  the 
hoinorrhage  was  renewed,  but  was  promptly  controllotl  by  pressure.  Indeed, 
at  uo  time  was  any  large  amount  of  blood  lost,  as  the  man  was  caivftilly 
watched  by  tlio  nuive  and  assistants  day  and  night.  I  now  proceeded  to 
ligate  the  external  iliac  artery,  and  during  the  operation  noticed  that  the 
blood  remained  fluid  in  the  vessel  down  to  the  point  of  the  last  ligature  on 
the  femoral.  The  day  following  the  deligation  of  the  external  iliac,  a  ppcv 
fuse  flow  of  blood  took  place  from  the  wound  on  the  thigh,  whieh  I  found 
proceeded  from  ihe  obturator  arterj'.  This  bleeding  vessel  was  secutvd,  and 
nothing  of  importance  occurred  for  five  days,  when  an  unusually  violent 
hemorrhage  ensued,  iu  the  night,  frtmi  the  thigh,  and,  as  it  was  ti>und  itn- 
posftihle  to  arrest  it,  the  common  iliac  was  tied  by  Dr.  IIuntAT.  Though  ihd 
patient  iu  this  last  attack  lost  a  considerable  amount  of  bl<iM<l,  he  promptly 
rallied,  and  had  uu  returu  of  the  bleeding  until  the  lapse  of  tieven  days,  when 
a  sudden  flow  was  seen  issuing  fi*om  the  opening  in  the  abdominal  walls.  An 
abdominal  tourniquet,  which  had  been  previously  provided,  was  quickly 
Bcrewcd  down  ;  but  too  late.  The  patient  expired  in  a  few  minuter  ai>er  the 
hemorrhage  was  discovered.  The  pr>st-mortem  revealed  the  existence  of  an 
ulcer,  which  had  opened  the  common  iliac  above  the  ligature,  and  thnjugh 
which  the  bloixi  had  escaped. 

Cases  of  double  popliteal  aneurism  should  be  first  treated  singly  by  com- 
pression ;  but  if  this  plan  fails,  and  it  becomes  necessarj'  to  resori  to  the  liga- 
ture, the  two  fetnorals  should  not  be  tied  sinmltaneously,  but  coiiKecutively. 
In  a  case  of  double  popliteal  aneurism  which  was  under  my  care  in  1H67. 1 
eflijcted  an  entire  cure  by  digital  compression. 

Mortification  of  the  l\mi>. — When,  after  the  ligation  of  the  femoral,  morti- 
fication ensues,  and  shows  an  unnustakahle  tendency  to  extend,  amputuiion 
is  the  <july  resource,  and  one  which  olfors  the  patient  a  very  &ir  chance  of 
recovery. 

Aneurism  of  the  Tibial  Arteries. 

Aneurism  of  the  tibial  arteries  m  exceedingly  rare.  Two  examples  of  the 
disease,  affecting  the  posterior  tibial,  are  C4>ntnined  in  the  tablew  of  Crisp, 
and  one  of  the  same  artery  is  in  the  collection  of  Norris.  In  1875  1  «aw  a 
case  of  spontaneouH  aneurism  of  the  anterior  and  posterior  tibial  arteries, 
in  consultation  with  Dr.  De   F.  Willai'd,  of  thia  oity.     The   patient  was  a 
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man  sixty-five  yvars  of  age,  and  attributed  the  presence  of  the  tumor  to 
a  long  walk.  At  i^ach  cardiac  syslnk^  xhc  lu-iid  of  the  fibula  was  driven 
violently  outward,  and  the  wbolc  calf  pulnatcd  visibly.  The  aneurism  was 
cured  in  thirty-two  hourn.  by  ditjiial  compression.*  Tniumatic  anouriBm  ifl 
more  c<»min*^*u  tUan  the  snout  aneouH,  and  maybe  produced  b^' gunshot  or 
punctuivd  w^tund^  *»('  tlie  fe^. 

Profes-siir  Kinlucb,  of  (.'barloHton,  hoH  collected  22  cases  of  BpontaneouB 
aneurinm  of  the  posterior  tibial :  8  wei^e  cured,  6  died,  and  of  the  remaining 
8  a  portion  remained  with  oume  improvement  and  othern  derived  no  benefit 
what<»ver. 

Treatment. — In  the  spoulaneouM  luriu  of  tb«  diaeane.  prt'.HKure  of  the 
femoral,  an  in  pcijiliteal  aneurism,  sh<»tdd  bo  tii*Ht  tested,  and.  if  unBUccesHiVd, 
it  will  be  proper  to  expose  the  vessel  ami  apply  a  ligature  on  both  the  proxi- 
mal and  the  distal  nide  of  the  sac.  In  Ibe  li-uuriiutie  variety,  after  tiie  failure 
of  corapresHion,  the  femoral  artery  muftl  bo  eomprunwed  by  a  tourniquet,  atler 
which  the  swelling  should  be  thorout^hly  expiised.  the  extrava^ated  blood 
removed,  and  the  torn  vensel  tied  above  and  below  the  leniou. 

Aneorism  of  the  Borsalis  Pedis  Artery. 

Aneurism  of  the  dorsaliH  |Hidis  artery  is  oceatiionally  encotmt^jred,  and  is 
easily  reco>jnized  by  its  ponition  and  puUaliiMi  and  by  tbe  facility  with  which 
its  eirculatiou  is  uurilrolled  on  making  pressure  over  the  anterior  tibial  artery 
in  fix»nt  of  tbe  ankle.  The  sweNinj^  varies  in  size  from  that  of  a  cherry  to 
that  of  a  walnut.  Tlie  eomiiiuDieationof  this  vessel  wiib  tbe  plantar  arteries 
of  the  foot  cimstitutes  a  sensible  ditHcult3*  in  attempting  a  cum.  liarwell 
analyzes  18  cases  of  this  aneurism:  4  of  these  were  traumatic,  3  wei*e  ho- 
lioved  to  bo  octrasioned  by  sprains^  4  wore  Hponlane<ms.  and  in  7  no  circum- 
stances attendincT  the  origin  of  the  disease  were  noticed.  The  i*esult  of  treat- 
ment was  ascertained  in  14  cases.  In  I*  treated  by  ju-essure  2  were  cured 
and  7  failed,  and  of  the  latter  2  died.  The  ligatni'e  was  applied  in  7  cases, 
in  some  above,  and  in  otluM*8  both  above  and  below,  the  aneurism,  3  times 
with  success  and  4  times  without  suecoss :  mie  oi'  the  latter  cases  afterwards 
required  amputation  on  account  of  gatif^rene,  and  a  sec-ond  died. 

Treatment. — Pressui*e  over  the  anlei'ior  and  posterior  tibial  arteries 
should  first  be  employed,  and,  that  failing,  the  doraaiis  pedis  should  be  tied 
both  above  and  below  the  sac. 


Aneurism  of  the  Plantar  Artery. 

Aneurism  of  the  plantar  artery  is  exceedingly  rare,  and,  on  account  of  the 
numerous  arterial  ctmimunicafions,  is  not  easily  cured. 

Treatment. — Pressure  shtmld  first  be  made  over  the  anterior  and  piw- 
tcrior  tibial  arteries,  and,  that  failing,  ligation  of  the  plantar  vessel  above 
and  below  the  aneurism  will  be  the  proper  procedure. 

•  Pbiladeli^bia  Medical  Timw,  Soptfluber  25, 1876. 


CHAPTER    XII. 

LIGATION    OF  ARTERIES. 

General  Observations. — No  operation  upon  tho  huinftn  body  demands  greater 
Bkill  or  mt*re  oxact  anatomical  UiiowUmI^o  Ihan  doos  the  ligation  of  the  grojit 
arterial  bliiod-vcHHcU.  Tho  most  ciaboralodiu^^mniiim tic  illustrut ions,  together 
•with  iho  minutest  detail  of  every  step  necospurv  for  the  execution  of  such  & 
work,  can  never  take  the  place  of  the  diHsectiug-  and  the  operating-nMim. 
ThcHe  eonHtitnle  the  ^^ymnaHinm  whoro  tho  stmleiii  must  train  before  be  prc- 
8ume!f  to  attempt  operations  ot's<i  delicate  a  nature  a**  thone  which  con»lituto 
the  su!>jeel  of  ihc  pivsent  chapter.  The  surgeon,  before  undertaking  to  exp<»so 
and  lignte  one  of  the  princi])al  arteries  of  the  body,  should  ponsess  an  arcu- 
rate  knowletige  of  tho  surface  or  artistic  anatomy  of  the  region  to  be  trav- 
ersed, which  inobides  all  the  depressions,  elevations,  lines,  and  prominence* 
that  belont;  to  its  exteninl  conli^uration.  He  should  be  acquainted  not  only 
with  all  the  anatomical  cttrnponentrt  of  (lie  surgical  regions,  hut  also  with  their 
exact  order  and  the  relations  which  they  sustain  to  one  another.  All  abnormal 
distribution  of  vessels  should  also  be  understood.  In  tine,  his  knowledge  of 
special  and  topographical  anatomy  should  bo  so  thorough  that  at  any  raomonl 
he  can  reproduce  a  mental  picture  of  each  particular  regicm  before  a  single 
ineiHitm  ha.s  been  made. 

Instntmenfs. — The  instruments  required  for  the  ligation  of  arteries  are  one 
or  two  scali)els,  two  forceps,  one  grooved  director,  an  eyed  ])robe,  rctraciorH, 
a  tenaculum,  thrt^e  or  four  forms  of  tho  aneurismal  needle,  catgut  or  silk  liga- 
tures, and  a  tourniquet.  These  instruments  are  represented  in  the  eut«  on 
the  opposite  page  (Figs.  539  to  547).  F^or  dressing  the  wound  after  the 
operation,  there  will  be  required  a  needle,  silver  wire,  adhesive  plaster,  oom- 
pi*es8efl.  and  rollers. 

As  the  niarin»T  drives  his  ship  towards  some  desired  haven,  and  nears  the 
point  of  his  destination,  every  indentation  and  salient  point  of  the  coact- 
line  is  scanned  with  interest ;  but  it  is  only  tho  signals  which  struani  from 
the  towering  light-bouse  or  the  floating  buovs  which  command  his  explicit 
faith.  So  it  is  with  the  surgeon  who  carries  his  operation  into  regions  of  the 
body  surrounded  on  every  side  with  important  hfo-organs:  everj'  structure 
has  to  him  a  signiticancc.  but  thei*o  are  one  or  two  points  dist)ngnishe<l  tVoca 
all  others^  towards  which  he  invariably  and  iiiBtinctively  turns  far  light  in 
every  moment  of  perplexity  or  of  doubt.  These  referential  point*  are  gener- 
ally some  prominence  of  the  skeleton,  or  the  border  of  some  tendon  or  muscle, 
selected,  above  all  othei-s,  in  consequence  of  invariability  and  flxedness  of 
position. 

pyenquisites  for  the  ligation  of  arUries. — ^The  following  rules  may  be  pre- 
sented for  the  guidance  of  the  operator  in  the  ligation  of  vessels: 

1.  There  must  he  a  distinct  recognition  of  the  position  and  course  of  the  arirrff 
to  be  tied. 

To  one  very  familiar  with  his  art  this  knowledge  becomes  an  intuition.  The 
eve  glances  over  the  surface,  and  a  line  is  diawn  mentally  in  the  dinH>tion  i-f 
the  vessel.  To  those,  however,  who  aiv  lo-s  familiar  witli  the  subject,  it  m»y 
be  necessary  to  draw  real  lines  between  well-known  points  which,  (Vr^m  ex- 
perience, have  been  found  to  indicate  the  course  of  the  artery.  The  mus<'uhir 
swells  and  tho  intermediate  depressions  also  convey  im^Htrianr  itifonuiAtiou, 
as  tho  arteries  occupy  the  intermuscular  spaces,  or  follow  a  direction  eorrfr> 
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veBsol  may  be  so  far  thruRt  out  of  its  norinnl  Hituation  that,  when  tho  fin£^rs 
are  removed,  the  comrspondence  between  the  surface  of  the  akin  pre!!»e*J  and 

the   artery  is   materially 
Fio.  548.  changed  from  that  whiol» 

exiKtcd  whein}  the  pulsii- 
linn  was  felt. 

2.  The  exposyre  of  the 
artery. — The  onler  of  iho 
superposition  of  tisauea  in 
the  luuly  is  as  Ibllows; 
first,  the  skin  <>r  intcijti- 
mont;  second,  the  suprr- 
fit'iul  fascia,  which  c(»n- 
riirttH  of  connective  and 
adipose  tissue;  third,  ihe 
deep  fascia;  and,  fourth, 
the  muscular  structured 
and  the  intermuscular  con- 
nective tissue.  The  fii>*i 
three  strata  sliould  he  divided  separately,  the  second  and  third  layers  alwuyit 
beintj  raised  upon  the  diiH^ctfU'  before  being;  incised.  A  difference  of  opinion 
exists  ill  i-e^urd  to  the  direction  in  which  the  incision  of  the  te^umentani'  and 
other  planes  of  tissues  sbould  be  made  ;  some  ad  vocal  ini^  their  division  parnltrl 
with,  and  othei-s  obliquely  to.  the  course  of  the  vessel  to  be  expt»se<i,  ih<* 
middU'  of  the  wound  answering  to  the  part  of  the  artery  to  be  ligated.  A* 
a  rule,  I  much  pn-fcr  an  incision  ]>arallcl  with  the  direction  of  the  vessel,  m 
the  subsequent  apposition  of  the  sides  of  the  wound  is  more  easily  effertfxl 
than  wIrmi  it  is  made  oblique.  When,  however,  the  o[)emtor  lias  somt*  'It- 
trust  as  to  the  accuracy  of  his  anatomical  knowledge,  it  is  better  to  u-i  i-i 
the  latter  plan  iu  regard  to  the  skin  and  t^upcrticiul  faHciar  as  by  »o  doing  h( 
will    be    more    likely 

to   reach    the   vossfl.  Fio.  649. 

To  prevent  the  skin  ^r  /- 

from     slidin;?     when  * 

being  divided  by  the 
knife,  it  shoulii  bo 
fixed  by  ilie  thumb 
and  finder  of  the 
other  hand.  (Fig. 
549.)  The  skin,  and 
the     superficial     and 

deep  fa'icia?.  HhouM  nii>ikii)flx«(ibrtb«'aDKcn<)ftiM-wahui>uiiiiAUMfliitiM4«[Aiii«b<>i(tci 
be  incised  to  an  equal 
extent.  Any  vessel  which  may  bleed  persistently  during  the  preliminai^ 
incisions  muHt  bv  tied,  so  that  there  sbaU  be  do  blood  to  embarrasa  the  futui^ 
BtcpA  of  the  operation. 

Anothervery  itnportant  |K»int  is  toasccrtain  the  intermuscular  fissure  whioh 
leads  down  to  the  artery.  This  can  generally  be  recognizeii  before  o^RMitng 
the  deep  fascia,  if  the  latter  be  properly  cieane<l.  The  fis8ure  will  appi-nr  a^ 
a  Hiightly  yellow  or  fatty  line.  Another  guide,  wliich  I  have  found  of  grvat 
value,  is  the  presence  of  small  vesHcU  which,  coming  up  fVom  the  arieri-  id 
question,  perrorate  the  deep  fascia  immediately  over  the  mtermuftcular  fisi^ure 
to  be  opened. 

The  line  being  determined,  the  deep  fascia  should  bo  raised  on  Iho  directitr 
and  divided.  This  accomplished,  the  cutting  edge  of  the  knife  i»  no  longer 
to  be  used.  Tlie  inlennUHCular  spact'  nuisl  be  oiwued  by  running  the  din»c{<rr. 
the  handle  of  the  sraljfel,  or  the  finger  upwarns  and  dowuMnrds,  and  break- 
ing up  the  loose  cellular  tissue  until  the  sheath  of  the  ve88ol»  ia  reached. 
Id  order  to  identify  the  tatter,  the  pulsutiou  of  the  artery  can  genoimUy  Iw 
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U«<tni<-t»r«>    holdlltf^    the    tidn  iif    lli«>    inrlalob 
«id«U  Aiwrl,  whilp  llu<  clic^llt  of  tlie  vrwwl  bi 


felt;  if  notf  it  will  become  neci^HHar^^  to  refur  to  other  aDatouiical  parts,  as 
nervet*,  voinn,  or  prominences  bolonj^jing  to  the  skeleton,  which  are  known  to 
have  a  definite  relation  to  Ihe  ves,seU. 

3.  Opening  ihv  she/ith. — Thnt  thi«  nuiy  lio  done  with  entire  safety,  the  inior- 
muHculnr  Hpjice  nhould  U*  widened,  by  in- 
troduein<;  on  earh  side  a  retractor  and 
diiiwinr^  its  sides  apart.  (Fig.  550.)  If 
U»o  wounii  is  deep,  it  may  be  ueeeKnary 
to  noleh  the  fuweia  on  each  side,  in  order 
to  admit  of  its  ft-ee  retraetiou.  The 
sheath  bein^  exposed,  a  litlle  fold  vd'  the 
membi'aue  should  bo  piekod  up  wiih  the 
foreepH  and  divided,  with  the  knite  held 
in  sueh  a  manner  that  ihe  euttiiifj  ed^^e 
will  be  diiveted  away  from  the  vessel. 
(Fiijs.  550  and  551.)  The  little  opening 
made  bj'  the  bistoury  should  be  next  en- 
Iarji<ed.  by  inlrudm-in^  the  point  of  Ihe 
direeior  and  moving  it  ujtwards  and 
downward**  on  both  nideK  of  tlio  artery 
until  the  latter  is  eonipletely  itrolated 
fn>m  its  companion  vein  or  veins.  In 
ueconiidiyhing  tins  |)art  iA'  tin-  ojiiration, 
tio  more  dislurbanee  of  the  sheath  is  al- 
lowable than  will  answer  for  the  paHj^iije 
of  the  ligature.  This  is  not  an  uninipor- 
tanl  requirement.  If  ii  is  disregarded, 
and  the  membrane  extensively  iaeerated,  thi«  nntrition  of  the  vessel  will  be 
disturbed,  wliitli  may  interfere  with  the  safe  deiaehmeni  of  the  lijtralure 
from  its  walls  or  cnune  a  dill'uned  perivar*rulHr  aliscess. 

4.  The  recoynition  and  deligation  of  the  artery. — Thon^h  the  artery  can 

jronerally  i)e  re*'n;rinzt'd  ny  its 
Fio.  6ftl.  pidsation,  yet  sometimes  this 

may  not  be  present,  or  may  be 
so  faint  as  U*  create  a  doubt 
in  iTjtfard  to  the  identity  of 
the  vessel,  and  then  the  sur- 
i^etni  must  satisfy  his  mind  by 
other  tests.  Arteries  havi*  fre- 
tjuently  been  confounde<i  with 
tendons,  veins,  and  neiTes. 
Tendons,  from  being  almost 
pearly  whit<>  and  of  a  dense 
eonsistenee,  are  in  striking 
eontrasi  with  arteries,  whien 
have  a  buH"  color  and  are  eom- 
pre.sfiibK'.  The  thin  walls  of 
veins  and  the  deep  blue  color  of  the  blood,  visibli*  throuirh  ihrir  coats,  are 
snffieient  to  distin;^uisli  them  (Vom  arteries,  the  walls  of  whieh  are  thick  and 
*ipa«pie.  Tho  closest  restMnblan<*e  exists  between  an  artery  and  a  nerve.  The 
latter,  however.  n>iled  betwem  the  thumb  and  fiiiirer.  imparts  oidy  ihe  sensa- 
tion of  a  solid  eoni.  while  the  f4>rmer,  treated  in  the  same  manner,  is  tlattened^ 
and  Conveys  the  feidinir  of  two  surfaces  sliiiinicf  on  each  other.  In  a  patient 
not  uiuler  the  cfTeel  of  an  ana*slhelic  it  wouhl,  id'eour,'*e.  be  easy  to  discrimi- 
nate between  the  two.  from  the  painAit  sensations  awakened  by  pinching  the 
ner\'e.  The  rec<»j;nilion  and  isolation  (»f  the  artery-  l^ein^  compleletl.it  should 
be  raised  on  the  director,  alon^  the  groove  of  which  may  be  next  passed  a 
pprjbe  bearin;Lr  a  liffattire.  The  thread  being  disengatfed,  both  diix»ctor  and 
prolH«  should  be  withdrawn,  and  the  trunk  raised  and  compix'ssod  between 
VOL.  I. — 47 
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tbo  thumb  and  l^ngeix  betoro  t^nn;^  the  threiid,  in  order  lo  ascertain  that  ihe 
pulsation  is  arrested  below,  and  that  im>  other  slrueniru  i»  included  with  Um 
vessel  in  the  ligature.     In  Home  iastunccrt  it  will  bo  found  more  convenient 
to  pusa  the  ligature  by  means  of  some  one  of  the  different  needles  alrvadyj 
described,  at  the  sanu?  time  favoring  the  passage  by  umking  couuier-|>re:i.suw 
with  the  tinger  against  the  point  of  the  mstrument.     Whatever  instrument 
iH  used  for  tnis  purpoHe,  the  point  should  be  blunt,  and  it  should  always  be 
introduced  between  the  artery  and  the  vein,  ho  that  the  latter  shall  not  be 
wounded. 

•  Ligation  of  the  Innominate  Artery. 

Surgical  anatomy. — The  innominate  artery  i8  the  lar^si  hranuh  ^iveu  off 
ftv>m  the  arch  of  the  aorta.  In  length  it  varies  from  an  inch  and  a  half  to 
an  inrh  and  Hve-ei^hths.  Rising  from  the  commencement  of  thu  ii-ansversie 
portion  of  the  awdi  of  the  aorta,  it  inclines  gently  lo  ihe  right  side,  and  ai 
the  sterno-clavicular  articulation  divides  into  the  right  carotid  and  subcla- 
vian arteries.  Uy  extending  the  neck,  the  iunomiuate  can  be  drawn  up  and 
rendered  more  superticial, 

Enumerating  the  parts  from  the  surface  inwai^s.  in  fn>nt  of  the  ve>i*el  lie 
the  skin,  sujicrlicial  fascia,  deep  fascia,  sternum,  the  great  ti*anKve!*m;  and 
inferior  thyroid  voins.  the  remains  of  the  thymus  gluiul,  ihe  sternohyoid 
and  sternothyroid  muscles;  behiiui.  the  arteiy  resis  upon  the  trachea;  on 
its  letY  side  are  the  left  carotid  aiwl  a  ivimnant  of  the  tliyrrius  gland  ;  and  on 
the  right  side  ai*e  the  right  innominate  vein,  the  right  hncumtigastrie  nerve, 
and  the  inner  surface  of  the  fliinirnit  of  the  pleura.  Tne  artery  is  <K'casii>u- 
ally  the  subject  of  an  irregularity,  both  in  its  division  and  in  its  coin*se.  Tlic 
biiurcalion  nmy  take  jjUice  above  or  below  Ihe  slerno-clavicular  arliculalitm ; 
the  tii-st  is  most  common:  either  of  these  departures  from  the  nornml  jwint 
will  nocessanly  affect  it«  length,  it  being  longer  in  the  first  and  shorter  in 
the  second  case.  In  one  instance,  in  a  subject  whose  neck  I  w:w  diftsecting, ' 
obsen-ed  the  innominate  to  ascend  jterpendicularly  out  of  the  chest  nnd  piw 
up  directly  in  front  of  the  Inichca.  almost  lo  the  cricoid  cartilage,  befoi 
turning  lo  the  i-ight  side.  The  brachlo-cephalic  branches  in  this  cnso  woi 
given  off  just  as  tlie  vessel  le!\  the  trachea.  There  are  cases  in  which  the 
innominate  gives  off  both  the  right  and  the  left  carotid  and  the  right  subcla- 
vian arteries,  and  in  rare  instances  the  vessel  has  been  absent. 

Liffation. — Thei'e  are  two  incisions  for  the  ligatioii  of  the  innominate, — the 
L'shaped  and  tlic  linear.  The  tii*st  was  the  r>ne  emj»loyed  by  T)r.  Mott,  and 
Ihi?  second  has  been  recommended  by  King  and  by  Manec.  neither  of  whom, 
however,  ever  tied  the  vessel.  By  the  last  method  ihe  part«  an*  divided 
along  the  anterior  edge  of  the  sterno-cleido-mastoid  muscle.  Il  is  simply  an 
imnraetieable  prcK-edure,  and  need  not  be  described. 

Method  of  Mott. — The  patient  is  placed  on  his  back,  with  the  head  woll 
thrown  back  and  a  little  inclined  to  the  left  side.  The  surgeon.  ^tationwJ 
on  the  right  side,  makes  a  hitrizontal  incision  two  inches  and  a  half  Ion|^ 
thrrmgh  the  skin.  su])erHcial  fascia,  and  plutysma  myoides  muscle,  i-om- 
meneingat  the  nu'dian  line  of  the  neck,  half  an  inch  above  and  parallel  with 
the  top  of  the  stertmrn  and  the  clavicle.  A  hccoml  incision  of  the  ><\nw 
length  is  carrieti  tiown  along  the  anterior  margin  of  the  slemo-mastoid  mus- 
cle until  it  jiiins  tht*  tii-st  at  the  tnjp  4»f  tht*  sternum.  The  stertuil  an<l  mit*t 
of  the  clavicular  origin  of  the  sterno-cleido-mastoid  n»UHcie  is  nexl  -  I 

by  a  director  fVom  (lie  luiderlying  fascia,  is  divided  by  an  ineiaii»u  in    ■ 
tionof  iheone  first  made,  using  the  finger  passed  beneath  themusrhtn>4»giiid«,,| 
and  ia  turned  out  of  Ihe  way.     Pressing  awiie  the  thyroid  veins,  the  sten   •- 
hyoirl  iind  thyroid  muscles  are  now  to  be  carefully  raised  on  x\\v  dircetci 
out  acro»*H.     A  little  scrat^'hing  with  ihe  director  will  reveal  the  nheath  i>i 
right  carftlid,  which  should  be  0|>ened  and  the  artery  trace<l  dtiwn  until  iJic 
innominate  is  reached.     Ai  this  stage  commences  the  most  difHcult  and  lUo- 
gerous  part  of  tbo  ta/dc,  namely,  the  safe  isolation  of  the  artery  and  its  (twls* 
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^lion.  In  using  tlie  director  for  the  purix>se  of  denuding  the  vcjA^el,  the 
utntost  care  must  bo  obnerved  to  avoid  the  right  and  left  iiinomhrnte  veins, 
and,  in  panning  the  ligature,  not  lo  injure  iho  pleura. 

History  of  ligdtion  of  the  innominate. — The  idea  of  ligating  the  iunominate 
artery  was  firet  eoneeived  by  Allan  Burns.  ThiH  unauimist  was  KalJKl^ed 
that  the  collateral  vessels,  even  in  the  absence  of  »o  large  and  important  a 
channel  an  the  braehio-cophalic,  would  be  sutHcient  to  supply  the  head,  nock, 
and  upper  oxtremitiea  with  blood. 

Thu  innominate  artery  wan  fir«t  tie<l  by  Dr.  Valentine  Mott,  of  Now 
York,  in  1818.  for  Hub<'laviHn  aneurisni.  in  a  mule  puticnt  tit^y-neven  years 
old.  The  ligature  (*eparated  on  the  foui*ic<.'nth  tlav.  Two  attacks  of  sec- 
ondary hemorrhage  followed,  the  one  on  ihe  ninth  and  the  other  on  the 
twenty-third  day.  from  the  effects  of  which  the  patient  died  on  the  twenty- 
sixth  day.  The  ligature  was  found  lo  have  cut  il8  way  through  the  veshel 
by  uleeratiiju.  but  no  clot  had  formed  to  eloKe  up  its  canal. 

The  »*econd  operation  was  •])erformed  by  Graefe.  in  1822.  on  a  man  like- 
wise suffering  from  subclavian  aneurism.  The  ligature  separated  on  ihe 
fourteenth  day,  and  Iho  patient  survived  sixty-seven  days,  perishing  finally 
from  hemorrhage. ' 

The  third  ligation  was  made  by  Norman,  in  1824,  for  sul>clavian  aneu- 
rism :  ho  loHt  his  patient  in  sixty  hours,  fi*oni  acute  pericarditis. 

The  fourth  operation  was  done  by  Arendt.  al^o  in  1824.  and  proved  fatal 
on  iheeighili  day,  from  a  rapid  int^anjniation  of  the  sue  and  pleuro-pneumonia. 

The  fifth  operation  was  jx^rfonned  by  Hall,  in  1830.  It  was  attended 
with  great  diilicnlly.  in  CMnseiiuence  of  the  discarded  condition  of  the  vessel, 
which  was  wounded  during  the  act  of  denudation,  and  for  which  the  wound 
had  to  be  tamponed.     The  patient  died  on  the  filth  day. 

The  sixth  0|x'ration  waw  done  by  Rlnnd.  in  a  nmn  thirty-irme  years  of 
»Ue.  The  patient  died  on  the  eighteenth  day,  fmni  the  fttVcts  of  a  hemor- 
rhage occurring  tlu*  day  previous,  In  this  case  the  carotid  and  the  innomi- 
nate were  cloyed  by  coaguln.  but  the  subclavian  ren»ained  pervious. 

The  seventh  operation  was  executed  in  1837.  by  Lizars.  The  ligature 
eopan\tetl  on  tlu-  seventeenth  day,  and  on  the  twentj'-first  day  death  oecurivd 
lVon»  hemorrhage. 

The  eighth  operation  was  done  by  Rutin,  in  1842.  There  had  been  a  pre- 
viouK  wound  of  the  axillary  artery,  for  which  the  subclavian  artery  had  been 
tied;  this  had  been  followed  by  aevere  bleeding,  lo  arrest  which  Ine  innomi- 
nate was  ligaii'd.     The  jjatieni  died  in  twclvi*  honi's  after  tlie  deligalion. 

The  ninth  operation  was  performed  by  Cooper,  of  San  Francinc-o.  in  1859, 
for  aneurism  of  the  subclavian  and  carotid  arteries.  The  ])atit'ni  died  on 
the  idnth  day,  in  consequence  of  blood-poisoning  from  disease  of  one  of  the 
kidneys. 

The  tenth  operation  was  also  done  by  Cooper,  in  18<i0.  for  subclavian 
anenriMm.  The  ligature  separated  on  the  cighleentb  day.  Twenty-one  days 
following,  hemorrhage  occurred,  and  on  the  fortv-tirst  day  the  patient  tlied. 
In  both  the  operations  of  (Vtoper  a  portion  f»f  the  stcnium  and  rlavicle,  au- 
Bwering  to  the  slerno-cluvicular  articulation,  was  removed  to  admit  of  an 
easy  access  to  ihe  vessel. 

The  eleventh  ojterntion,  by  Gore,  was  performed  for  axillary  and  sub- 
clavi:^  aneurism.     Death  occurred  on  the  seventeenth  duy,  from  hemorrhage. 

The  twelfth  openition,  the  most  remarkable  on  record,  was  done  by 
Smyth,  of  New  Orleans.  This  surgeon,  in  consequence  of  a  subclavian 
aneurism  having  a  traumatic  origin,  tied  simultaneously  Ihe  innominate 
an<l  caroliti  arteries,  the  former  a  quarter  of  an  inch  below  its  division,  the 
latter  one  inch  above  iis  origin.  On  the  fourteenth  day  secondary  hemor- 
rhage took  place,  which  wan  arrested  by  tilling  the  W(»und  with  shot.  Two 
other  attacks  of  bleeding  o<'curred  on  the  thirty-third  and  Ht1y-tirs|  days, 
which  were  controlled  in  the  same  way  as  in  the  tir-.t  instance.  On  the 
fiAy-fourth  day  the  hemoirhage  was  renewed,  and  at  this  time  the  vertebral 
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artery  was  tied.  Aftor  thin  the  bmchial  artery  became  closed.  In  a  few 
diiys,  however,  the  oircuiation  was  restored  in  the  arm,  and  the  patient  re- 
covored. 

The  casoH  of  ligation  (»f  the  innominate  arterj*  attributed  to  Duimylren, 
Lynch,  Pirogdff,  and  Pcixotti*  cannot  be  said  to  iN>Ht  on  ovidence  t^umcient 
to  entitle  thcin  to  unqiialiHed  acceptance.  If  the  operationi*  were  reully  fior- 
formed,  Ibey  all,  acci>i*ding  to  the  tCKtimony  of  thonc  who  refer  to  them. 
proved  fatal.  Admitting  their  gonuinoncfus,  and  ailding  the  operation.'*  ttf 
more  recent  date. — viz.,  those  of  Bickenittet h  (1),  Porter  (I),  Thump**on  (1). 
Jitichannn  (1),  O'Gmdy  (1).  Banks  (1),  Pirogoft'  (1),  and  Hiijalbki  (2). — we 
have  thirteen  cases  besides  those  given  in  deliiil  on  the  pre<*eJing  page. 

Four  times  (lie  operation   ban  been  abandoned  alter  the  exjwjsure  of  the 
vessel,  in  consequence  of  extensive  disease  in  Iht*  coats  of  the  artery  i\x\{ 
from  other  structural  allenitions,  which  rendert-'d  ihc  ligation  inipmeticabU 
These  were  the  cases  of  Porter,  Post,  llott'man,  and  AslU<»n  Key. 

Tht^re  are,  iherefoi'e,  twenty-five  cases  of  deligiition  of  the  Innominate 
artorj',  all,  with  two  exceptions,  performed  for  anuuriHUi,  and  all,  saw  onu. 
followed  by  a  fatal  result.  The  cauMC  of  death  in  every  instance,  wilb 
the  exception  of  three,  those  of  Norman  and  Arendt  antl  one  of  CotjpfrX 
was  iiomorrhagc;  and  it  is  more  than  pnibnble  that  had  these  imtienLs 
eseape<i  the  accidents  from  which  they  died,  they  woul<l  evcniuallv  have 
perished  in  the  same  manner  as  the  others.  In  m>nu  of  the  cases,  nave  that 
of  Goiv,  was  there  oven  an  appmximaticm  to  a  cure  of  the  aneurism,  ami  in 
this,  though  the  sac  was  filled  with  congulnm,  the  tendency  to  hemorrhage 
was  m»t  le8.sencd.  Taking  into  account  the  dose  pro.xiniity  of  the  innomi- 
nate artery  to  the  heart,  the  phi>rtnes8  of  its  trunk,  the  force  of  the  circula- 
tion to  whicli  it  in  Hubjecfod,  the  evil  effects  of  disturbing  the  crtlular  con- 
nections which  link  logetlier  so  many  iniportant  structiin^s  at  the  corviei*- 
thoracic  line,  and  the  uniform  fatality  attending  this  ligatitm,  I  havv  no 
hesitation  in  saying  that,  unless  the  animal  thread  alters  the  result,  ita  claim 
to  be  accepted  as  a  surgical  urocedure  falls  far  short  of  that  for  the  ligatiou 
of  the  abdominal  aorta,  and  tuat  it  should  meet  with  the  uuc|uaiified  condem- 
nation of  tlio  profession. 


Ligation  of  the  Common  Carotid  Artery. 

Surgical  anatomy. — In  eont^etiuencc  of  thu  right  jtrimitive  can>tid  arti 
having  i(.s  origin  from  the  innominate,  and  the  IcM  from  the  arch  of*  the  aorta, 
it  (nllows  that  in  their  thoracic  portions  the  surgical  ixOations  of  the  two 
veNsels  are  not  identical.  The  aiiery  on  the  n'ght  side  is  shorter  than  the 
one  on  the  left.  The  letT  vessel  i)asses  obIi<inely  fVom  its  origin,  into  the 
neck,  in  fnmt  of  the  trachea,  wsophagus.  and  the  thoracic  duct,  with  lh« 
remains  of  the  thymus  body,  the  lei^  innominate  vein,  sterno-thyi-oid  and 
Btemo-hyoid  muscles  in  front ;  on  the  right  of  the  vrssel  lies  thi-  braihio- 
cephalic  artery,  and  on  the  letl  aiv  the  left  subclavian  artery  ami  pucimuh 
gastric  nerve.  Ai>er  the  carotid  arteries  enter  the  neck  thoir  ri_'lntion*t  oo 
the  two  :«i<les  are  i<lentical:  the  desrri|itiiin  of  one  will  therefore  answer  ft»r 
both,  (-ommencing  at  the  sterno-davicular  articulation,  the  carotid  pahse* 
upward.-*  and  backwards,  resting  on  the  inmsverse  proccmes  of  the  cervii  tl 
vertebne.  and  in  the  direction  ot  a  line  diiiwii  Otun  this  point  U*  the  h|.;><>' 
midway  betAvcen  the  angle  of  the  jaw  and  the  fnastoid  process  of  the  '  • 
iM>ral  bone.  The  vessel  Ijecomes  more  supcrticial  as  it  ascends  the  ih  '  -. 
The  arterj'  divides  into  its  two  bnvnrhes,  the  external  and  intonial  caroii-i- 
twually  oj)posjtf  the  hyoid  bone.  This  division  may  take  place  a  HttJe  a' 
or  below  tnis  point.  In  rare  instaiK-es  the  vestsol  has  been  known  to  d  : 
shortly  after  its  origin,  and  occasionally  the  vessels  have  been  Bc^n  tii  ;t!!-' 
from  a  common  tnink.  In  front  are  the  skin,  superficial  fascia.  plaiyHinu 
myoides.  deep  tiiHcia,  stemo-cleido-mastoid,  st^'mo-byoid.  sitirno-lh^'roid  un  i 
omo-hyoid   muscles,  desceudous  noni  nerve,  and  anterior  juguhir.  Ungual. 
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facial,  and  thyroid  veins,  fioliind  Arc  placed  the  longua  colli  and  rectuB 
antiou8  major  miisclos,  the  BViiipHihclie  and  recurrent  laryngeal  nerves,  and 
iho  interior  thyroid  urlciy.  hUernnlly  are  Mtunted  ihe  trucliea,  a?80|»hagU8t 
larynx,  pharynx,  recurrent  luryn^fal  nerve,  uud  some  branches  of  the  infe- 
rior thyroid  artery  ;  and  externally  lie  the  internal  jugular  vein  and  the 
pnenmogastritr  nt-rve.  in  tht'  shcnHi  with  the  artery. 

Tl»o  ve!*.sel  i8  crossed  by  the  uiiio-hyoid  muscle,  and  thereby  divided  into 
two  wur^ical  rej^ionM.  The  lower  one,  bounded  by  the  Hterno-cleido-niastoid, 
Bt^mo-hyoid,  «nd  orao-hyoid  muHclen.  is  the  anterior  inierior  cervical  triangle 
of  the  topographical  anatomist;  and  the  upper  one.  bounded  by  tbe  sterno- 
cleido,  the  (imo-hyoid,  and  the  base  of  the  jaw,  confttitutoa  the  anterior  supe- 
rior cen'ical  triangle. 

Ah  the  omo-hyoid  muwcle  crosses  the  nhculh  «tf  the  vesHcls  about  its  middle, 
this  part  becomes  important  in  a  kui-^icuI  point  of  view,  and  will  be  found  to 
correspond  accurately  to  a  line  drawn  directly  acrosa  the  neck  from  the  cri- 
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Tlio  ramliil  tind  ibi  tirmiii-lti'M  rtiHrtMMl.  Thti  >IrnM>-cl«iilo-nuurtuld  miiwlo  %xu\  th#!  okIvfmI 
JUfUUr  iu¥'  drawn  uiitwanU  h>  nrlrarl-iro  f.  tli«  lati^nuil  JufnUr  koil  JU  tiibulsrlM  :  c,  tfM 
|ic1nilUvi>  (^uvtld  ;  A,  till-  liji'l't  Umi*',  Tb*  iloccundcM  itonl  nwt»  tn  frunt  of  liie  vmkIi^ 
thoafh  pxtertiHl  fi  thfir  shoudi  IIkIwwmi  iXu-  Hrl4trj  and  tlir  vffn  ruM  tlin  |iDCumi>|purtrle 
D*rT».     Tbr  iiuiti-hyKid  ■•  M>ru  |HUMtug  lN*»rAlh  tbe  «t*rtu>ni»«t>dd. 

coid  cartilage  oulwai'ds.  (Pig.  552.)  When  the  surgeon  is  at  liberty  to  elect 
his  operation,  the  vessel  should  be  tied  at  the  upper  l)order  of  the  omo-hyoid 
muscle. 

Optrntion  behw  the  omo-hijouf  rnusele. — The  patient  should  be  placed  in  the 
recumbent  posilion.  the  shoulder  niihcd  and  thrown  back,  the  head  sujiported 
on  a  pillow  and  timierl  S(»nn'what  to  the  opposite  side.  An  incision  should 
now  be  made  two  and  a  half  or  three  inches  tn  length  along  the  inner  border 
of  the  sterno-fleido-mastoid  nuiscle,  terminating  at  the  top  of  the  sternum. 
(Fig.  553.)  The  skin,  superticial  fascia,  and  plaiysma  being  divided,  the  deep 
fascia  comes  into  view.  Making  a  small  o|>euing  into  this  membrane  ivr  the 
enti*ance  of  a  director,  it  should  be  slit  up  lo  the  full  extent  of  the  external 
incision,  at  the  same  time  taking  care  that  the  anterior  jugular,  if  present, 
be  not  injured.  .\t  this  wtage  of  the  openition  a  retractor  should  l>e  inyorted 
on  each  side  of  the  wound  and  the  part.s  drawn  u.sunder.     This  d(.>ue,  another 
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layer  of  the  deep  cei-vical  fascia  will  be  exposed,  passing  between  the  Htemo- 
hyoid  and  sterno-tbyroid  mueoles  posteriorly  and  Ibe  ^tcrno-miistoid  anie- 

riorly.     This  will  ivquiro  to  l>e 
Fio.  6&a.  raised  and  opened,  that   thi 

rec-ior  may  l»e  introdu<-ed.  at^< 
wliieh  it  should  by  carotullv  di- 
vided.— not  torn,  as  is  sometinie* 
done,  an  injury  well  caleulated 
to  favt»r  a  deep,  ditlused  suppu- 
ration which  may  travel  inlo  th« 
mediastinum  or  into  other  parta 
of  Ibo  L'liest.  If  now  the  sternn- 
byoid  and  storno-thyroid  muscle* 
be  drawn  inward  towanls*  the 
trachea,  and  the  slerno-mastiud 
outward, — which  tan  be  accoru- 
plirthed  most  easily  by  brinifingi 
tlie  head  a  little  forward.—  tha^ 
.  ^_—  -  f-  .       .  sheath    of    the    carotid    will    he 

Jf   Jx^''\^Z^"  -^^  ■'       \  bntu^ht  into  view,  lying  in  fn.mt 

/^  ^      ^C^;"'^.  \         of  which  will  probably  be  seen 

the  desccndens  noni  nerve.  A 
liiile  fold  of  the  sheath  Khoidd 
now  be  picked  up  with  the  («>r- 
cops  and  dividefl.  in  doing  which 
the  edge  of  the  knife  should  1>« 
directed  forward.  With  lh« 
point  of  the  director  introduend 
through  this  opening  the  isola- 
tion of  the  artery  is  commenced* 
during  which  the  internal  jugtUar 
vein,  occupying  the  outer  side  of 
the  sheath,  will  bo  seen  Hitematcly  swelling  and  subsiding  as  the  chest  is  con- 
IrjK'ted  and  dilated  during  the  acts  c!f  expiration  and  inspiration.  i'auiiouHly, 
6epan»ting  the  artery, on  the  inside  from  the  pneumogastric  nerve,  and  on  the' 
outside  from  the  vein,  the  threufi  is  next  conducted  around  the  vessel  from 
without  inward,  so  as  to  avoid  injury,'  to  either  nerve  or  vein.  In  passing  th« 
needle  beneath  the  artery,  it  must  not  be  f(»rgotteu  that  the  sympatheiio  nervt^ 
is  situated  |R»steriorly,  and.  though  external  to  the  sheath,  might  be  injured 
if  this  part  of  the  liperation  were  done  in  a  careless  manner. 

In  cases  wheiv  i'rom  any  cause  difficulty  is  experienced  in  exposing  the 
artery  in  this  region,  the  sternal  part  of  tno  sterno -mastoid  muscle  may  ha 
cut  aci-oss.  and,  if  necessary,  the  alerno-hyoid  and  slerno-th^-roid  miuclen 
may  be  treated  in  a  similar  manner.  In  one  instance  Mr.  Key  was  obliged 
t<J  (divide  the  firfit-narued  muscle  botbre  he  could  secure  the  artery  ;  and  Mr 
Porter,  of  l>ublin.  in  another  case,  waa  able  to  tie  the  vessel  close  to  its  origin 
by  dividing  all  of  these  muscles. 

Litjittion  of  the  common  carofiti  above  the  otno-AyoiVf  muscle. — This  operation  is 
not  only  much  easier  of  execution  fVora  the  superficial  position  of  the  vessel, 
but  is  always  to  be  preferred  for  the  application  of  a  ligature,  unlesa  aome 
peculiarity  in  the  ease  prevent. 

Oprration. — The  patient  hhould  be  placed  in  the  name  pcmition  aa  when  th« 
vessel  is  tied  below.  An  incision  eomniencing  one  inch  below  the  anglr  of 
the  jaw  should  be  carried  down  along  the  anterior  border  of  the  stcnio* 
mantoid  muHcle.  terminating  half  an  inch  below  the  cricoid  cartilagt*.  Ttie 
euperticial  fascia,  the  platyHuiu  myoidcs.  and  the  deep  fascia  are  next  to  b« 
divided  consecutively  on  the  director  and  to  the  extent  of  the  cutanetiU* 
incision.  Turning  the  edge  of  the  sternomastoid  muscle  outward  and 
bringing  the  bead  slightly  forward,  the  intermuscuhir  layer  of  the  di»op  ijucta 


Udm  uf  iDclsloi)  for  ihi*  IlKndon  of  the  <llff«-rt>ni  irUdM 
uf  llio  iHwrk,  facM,  unit  Rnt  jwrt  uf  tho  «xlU«ry. 
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Tlif  «ldM  (if  llw  wound  tiet't  unaikr  t>  ivirncwm,  t,\v\  the 
CMnimon  mniltil  ihImtH  i>d  lite  n«edl»  paiw-tl  fmni  widxiut 
iitwiin),  in  urtivr  tu  iivui*)  tht-  iiueutnojfMtrlc  Dorrt>  and  tli« 
inirriuU  Ju^Ur  vnlD. 


can  bo  next  raided  nnd  dlvidod.  when  the  nheath  of  the  vessels  will  be  exposed, 

with  iK*rha|»s  the  desoondeiid  noni  nerve,  and  probably  the  comraunicans  noni 

likewise.     A  t*mail  duplioatnre  of 

tlio  Khonth  being  now  raised  with 

the  forcepH  and  cautiously  o|H!ned. 

the  tlireotor  in  to  be  inaert^d  and 

the    artery    carefully    Heparated 

from    the  conii)anion    nen'e   and 

Vein,  after  which  the  noedlt*.  in- 
troduced  between   the  artery  and 

the  pnounio^astric  ner\'e  ar*d  thf 

internal  jugulnr.  e.houhi  be  panned 

from    without     inward,    currvinjj; 

with  it  the    ligature  with  which 

the  vessel  is  to  be  tied.    (  Ki^.  554.) 

The  lit^ation  of  the  priniiiive  ea 

rolid    rnay    be    required    for    the 

cure  of  aneurism  iind  of  erectile 

growths,  and  alfto  in  consequence 

of    lesions    of    the    vensel    itself 

caused  cither   accidentally  or   in 

the  rem(»val  of  tumors,  in  which 

cafto    the    thread    shinild   be   ap- 
plied on  both  sides  of  the  wound. 

Tying  the  caroiid  on  account  of 

wiiunrls  of  its  branches  cannot  be 

regarded   as  a  wise  surgical   pro- 
cedure.     Recurrent     hemorrhage 

will  be  likely  to  follow.     It  may 

bo   laid  down  as  n  rule   ihat    in 

woun<ls  of  the  artc^ic^^  of  ilie  neck  the  on Ij*  safe  practice  iatotio  the  injured 

vessel,  not  the  trunk  fnirn  which  it  arises,  and  always  with  a  double  ligature, 

one  on  each  side  of  (he  li-Hinn, 

Collateral  circulation. — When  the  blood-flow  tlinnigh  the  primiiive  carotid 

in  intcrnipteiJ  by  a  ligature,  tlio 
circulation  is  restored  to  the  upper 
part  of  the  neck  and  to  the  head  by 
inosculation  between  the  inferior 
thyroid  arteries  fVom  the  thyroid 
axis  and  the  superior  thyroid  ar- 
teries of  the  external  carotids. 
and  also  between  the  ascending 
branches  of  the  tmnversnlis  colR 
from  ihe  thyroid  axis  and  the 
prince]>scer\'icie  tVom  the  occijtital. 
( Fig.  555.)  There  is  also  a  fl^3e 
communication  between  the  inter- 
nal and  the  external  camtid  both 
on  the  outside  of  ai»d  within  the 
skull.  It  is  these  ntimerous  inoscu- 
lations wliich  explain  the  recur- 
rence of  hemorrhage  even  alter  the 
ligature  of  the  common  caroiid; 
and  to  meet  this  difficulty,  at  least 
so  far  as  the  communication  be- 
tween the  two  carotids  is  con- 
cerned, it  haft  Iteen  suffitested.  and 

In  one  case  successfully  executed,  by  Dr.  Gunion  Buck,  of  Now  York,  to  tie 

al  the  same  time  the  eomuion  and  the  internal  carotid  vee^nels. 


Fio.  555. 


CoIUicrnlriiciiltttlKiiaavi-  Itptluro  uf  tti«otnDni4inauoad  ! 
H.  II.'    '  -    iij-on  ttio  tMrutld  ;  b,  tlijrnild  niw  Ki*i>>|C 

utf  U  run*  tiiM'Hiit.  til*'  infrrior  Ihyniid,  ah<1 

out-  ■  '  "iilwiinl,  ItiP  li-wDKvr**!!*  o*d!l. — %\tf  flrat 

liKM'  uiiitijij;  u  all  lh<>  >>i)p«Tl»r  lli.v roll!  lit 'i,rn>Dil)i<'  i*\t«iTmt 
cjirxflld  of  Lh>!  ■Hill*-  ilde,  stid  Uic  M'coiut  irtmiaiuuitriilirig  by 
lU  HMCi-ii.HnK  bnncli  »ub  th«  prliif^iw  M-nkif  ur  il«*rriid- 
UiCbraiwhunhouocli)liKl«te,ai«ortvnilbr»xl«rDitlc*n>tW. 
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LIGATION  OF  ARTERIES. 


The  mortality  foIlLnving  the  ligation  of  the  carotid  has  been  very  gx^al 
both  ill  civil  an<l  in  military  suri^ery.    Dr.  NorriH  haw  talmlaled  Ml*  cases  oi 
ligation  of  iho  primitivo  caTOtid.*     Of  this  numbor.  94  it;ci>vor».Hl,  54  died? 
and  in  1  thi?  result  wur  not  determined.     These  ligations  were  claiwiBed,  and 
I  arrange  them  in  a  inbular  foim,  as  follows: 


IHmm. 

Oat«(l. 

llMovared. 

IMeO. 

Ciite»<»«. 

Anmrism 

S8 
SO 

18 
0 

SI 
11 
16 

3S 

n 

12 

6 

SS 
10 

16 

> 

Woandi 

BitirpftHon  of  tomora  before  uil  At  the  time  of 
operation ...<•>...■•>...... 

Breotile  tuiuors  or  arteriftl  varioeii  of  the  heftd  or 
f«ce 

Cure  or  ftrmt  of  crowtb  of  other  luiDortf».... 

Brudor's  opcra.tion  for  nneariflui^ 

ToUl 

m 

04 

64 

I 

Dr.  PiIk.  of  Brealau^t  has  collected  686  well-antbenticated  and  14  partialtr- 
corruboi-ali'd  liifationn  of  the  common  carotid,  in  all  making  (lOO.  of  which 
numl>t'r  :U9  i-ecovered,  259  died,  and  22  were  without  known  i*esult.  This 
would  nhow  43  (UMithn  in  every  100  caftoH  of  ligation.  Dr.  I'ilz  ban  foUowvd 
the  ela^wiricalion  of  Norrin  in  arninginir  the  affections  fur  which  the  vcia^ 
wa»  tUMl,  UM  ft»llo\v3: 


Ueniorrbaice. ...., 

Aneorifltn  ., 

Tumor* -4.. 

Extirpatitin 

Affeotiunn  of  the  nerroiifl  iiyiit(>iii 
Br&Mtor'M  method  fur  AneurUin... 

ToUl 


Omk 


<00 


Cund. 


31D 


Di*d. 


u 

128 

66 

31 

R7 

49 

38 

2b 

SS 

1 

12 

25 

2d» 


CnkBuvft. 


An  analvi^is  of  both  Norris'n  and  PIIz'h  tables  shown  that  the  danger  of 
carotid  ligations  does  not  depend  so  much  on  the  size  or  t<x>ntioii  of  tbo 
vessel  as  on  the  character  of  the  disease  for  which  the  operation  is  done.  Thiin, 
out  of  40  ligations  for  the  cure  of  cerebnd  disea-^o  (such  as  epilopsv,  etc.), 
included  in  the  two  tables,  all  recovered  from  the  operation  save  1,  while  of 
125  in  wliich  the  artery  was  tii^J  for  aneurism.  47  died  In  a  \\M  of  viO  oaHCtt, 
tabulated  l»y  Dr.  Morton,  in  which  the  common  carnlid  was  ligated  for  the 
cure  t»f  intniorbital  aneurism,  27  recovered  and  \\  died.t — another  illusira- 
tioii  of  tbo  comparative  barmlessness  of  the  ripenition  in  instance^i  wherw  ihu 
di.Hoase  does  not  aH'ect  the  soundricMM  of  the  vessel. 

lietween  (lie  vears  IS3fi  and  187(>  the  primitive  carotid  was  Hgated  in  ib*j 
Pennsylvania  ifoHftital  nine  tinu»s.  with  H  ileaths  jind  S  reeovcriw.S 

In  military  practi<'e  the  mortality  attendini;  this  operation  reaches it«  max- 
imum. Duriuf^our  laie  war  then*  were  116  ligations  of  the  common  i*nntiitl 
for  wounds  of  the  face  and  the  neck.  81  of  which  died.(|  In  every  instaoer  m 
which  the  vessel  was  tied  lor  a  shot-  or  Kabrc-wound  of  the  neck  the  pativnt 
perished.  The  great  fatality  attending  deligation  after  such  iiyurie**.  h-iir- 
ever,  must  be  referre<l  to  causes  which  in  themselves  are  nooesaanly  &ibJ 
iiide]>endent  of  tlte  openition. 

•  CuntHbuUi>D5  u>  PractioftI  Surgerj.  f  U.nfceDl>eok'«  Arohtre^  1808,  vol.  tx.  pp.  ttT-4Ub 

t  AmericAn  Joum&l  of  the  Medici  Seieneec,  April,  IfiO.S. 

I  Ibid.,  April,  1874.  ||  SnrgieBl  Hivtory  nf  ibe  Wer,  V%n  V,  ivf.  wL 
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P         Maundor  has  analyzed  106  eases  of  ligature  of  the  carotid,  of  u'hic-h  num-             ^^M 

ber  72  died  and  34  recovered.                                                                                               ^^| 

The  organ  which  soonm  to  suffer  moet  after  ligature  of  tho  commou  carotid             ^^| 

B      \%  the  brain,  and  accordin^dy  wo  Hud   that   cerebral  affections  ntand  first             ^^B 

"      among  the  causes  of  the  mortahtv  f<dl<)win^  this  operation.                                              ^^| 

In  the  cases  analyzed  by  Norrin.  31  paiients  perished  from  bniin-disease,              ^^| 

and  in  thoHu  uf  Pilz  the  mortality  from  {\m  cause  was  in  about  the  same             ^^| 

proportion.      The  relative  frequency  with   which   cercbnd  Rymptonis  arise              ^^| 

■     after  dcligation  of  tho  primitive  carotid  fur  the  cure  of  the  variouH  diseasee             ^^| 

■     enumcnitod  is  ap]iroximately  n»  tbliowa:  after  aneurism,  once  in  every  three             ^^| 

■      cases ;  after  wounds,  once  in  every  four  easo« ;  before  and  during  the  oxtir-             ^^| 

pation  of  tumorSj  once  in  every  nine  eases;  for  cerebral  disease,  once  in  every             ^^H 

thirty-four  cases ;  after  Brusdor's  method,  once  in  eve-r>'  seven  cases  :  and  for              ^^| 

erectile  tumoiv.  once  in  every  tive  cases.     The  greatest  immunity — almost             ^^M 

K     complete,  indeed — a]ipears  to  have  been  where  the  ligation  was  done  Ibr  tho              ^^| 

f     euro  or  relief  of  certain  nervous  affections,  such  as  epile])sy.  neuralgia,  etc.             ^^| 

Hemorrhage  comes  next  in  order  to  cerebral  disease  as  a  cause  of  death             ^H 

after  the  ligation  of  this  artery.                                                                                                ^^M 

B         The  following  cases,  coUecteil  from  various  medical  journals  by  Dr.  Hunter,             ^^M 

■     and  tabulated  by  me,  embrace  most  of  the  ligations  of  the  common  carotid              ^^M 

H     on  record  between   18G7  and   1877:  nlthough  many  ligations  of  this  vessel             ^^H 

"     have  been  made  since,  yet  their  colleciiou  and  analysis  would  not  materially             ^H 

alter  the  deductions  drawn  i>om  the  present  table:                                                         ^^| 

1 

Ko. 

Opormioruul  D»t*. 

SUi. 

Bel. 

61 

DiMMe. 

1 

i 
1 

1 

RcrBrvaoH  and  Remarka 

1 

A.  BvwMn,  IMT. 

Right 

M«l». 

Innumliuait  anrnriam. 

PennfjlTanla    Hofpftal    Re- 

port*. Vi.l.  11. 

^^^B 

W.  Hinit.  IMS. 

•• 

ranwle. 

ts 

Hemurrfaago. 

1 

.»... 

Am.  Jottr.  Ue4.  8d.,  AprlL 
Am.  J'xtr.   MM.  Sci..  April, 
Unciil.  October  14,  ISTl. 

^^H 

T.  Mortiu,  UM. 

Un. 

U>Ic. 

27 

HemtirrliagaL 

1 

^H 

Ur.JuLlAii».JaDftS8, 

IBTl. 
Mr.  rUmbM,  AprtI  10. 

1871. 
Mr.  Ju.  UBa. 

EUfbt. 

" 

30 

ADeoriKD. 

1 



^1 

1 

Uti. 

•' 

1 

Lancet,  June  9, 1671. 

^1 

1 

RlRbt. 

FruHUa. 

40 

AudnrlMi  at  Uie  root 

1 



Limwt,  inn.  l:t,  1872.     .Sob- 

^^ll 

I 

of  the  Dwk. 

clftviaii  «D(I  canttld   both 

^^1^ 

1 

Mr.     HMlh.     r«r    Dr. 

Coclil.'.  K»h.  ?fl.  1872. 

L»a. 

Miila. 

48 

Anaturim  of  aorta. 

1 

LeurH.  April  9).  IKTe. 

H' 

W 

Mr,  Z.  lAwrrnc«,  r<>b. 
19,  18if7. 

" 

" 

41 

Aoeuriim.  intnorbltai 

1 



Uritltth  Mtxiica)  Junrnal.  Oc- 

(..l»rn.  IIM17. 

^H 

nr.  Cliriit.  neming. 

" 

" 

40 

Anforian. 

1 



Dublin  Jimr.  MmL  Brl.,  Au. 
gimt,  1^711. 

^1 

10 

Mr.  Bowker. 

'• 

y'lh 

Tmiinintlr  Rneiirlim  of 

1 

Laaou.  Octotior  11.  isTa. 

^^^^^H 

llif    Inlerital    niaxa* 

^^H 

Ur>  artary. 

^^^H 

u 

Dr.  B.  B.  Saixli. 

SMuodar;  licnorrliagc 

1 

New  York  Medical  JoumaL 
JnD.  1874. 

^^^^^1 





afl»r  rvmom)  uf  la. 

^^H 

ferior  iDwxillnrir. 

^^^H 

» 

Mr.  Ralk«. 

L«fl. 

Mate. 

n 

Seoiindarjr  briiti>rrhage 
an«r  rctnwTai  of  cer- 
vim)  tumor. 

1 

M>-ll.al  Tlme«  and  (lazette. 

■ 

lA 

Or,  R  V.  Qoblwr. 

•> 

40 

Truimallc  uieuriun. 

I 

rii»rlf«l.in   MMiml  Journal 
afxl  lU-vifW.  Juiiiinry,  It74. 
AViru  ll|{uturc  utt-d. 

H 

H 

Pr  %akA.  Rvjbnni. 

Right. 

" 

20 

Aaetirinii. 

1 

Aui.   Juiir.  Med.   $cJ..   IftAS, 
Ivl    II*' 

^^^ 

U 

Dr.  n.  B  Sitnda. 

«i 



Antfariim  of    ianooU- 
nate. 

1 

M«dl4al  "ktOTA,  1M&,  toI.  111. 
p.  ."iSt       Carvtld  and  inh- 
cUvian  lied. 

H 

U 

Dr.  R.  £.  FuuCfi. 

M 

Male. 

SJ 

UrMtal  aoenrliBi. 

t 

"■■ 

Nv^w   r..rk   Medical    lAmcoH, 
18A8.  Tol.  111.  p.  7fi.     Both 
taroUdi     tied.      Xnleml 
one  year. 

■ 

i 

17 

Jowph  Belt. 

Left. 

42 

OrhitAl  anv>uriinii. 

1 



UiDbnnrh  MtHllcnl  Journal. 
1867.  p,  M. 

^H 

■ 

IB 

Dr.  lit«|ilt«u  StnlUL 

t> 

CanctT  i<r  lurfliior  max- 

I 

■••... 

New  Turk  Medlml  Ji'Drnal, 

^^^^1 

IB 

Dr.  P.  OnimytreB. 
Dr.  0.  E.  rroltilDBhftin. 

RlghL 

44 

illurr. 
Aneuruiu. 

1 

1878,  p.  MS. 
Pai^fte  Med.  awl  Sar«.  Jour., 

AnguCKOS: 
MIcliigaB   UnlTemiT   Med. 

Joar.,  Aaguet,  1I7L 

^H 

JO 

OrMtal  aoeuritKL 

I 

^H 

•TB*   ^^t  ^t  ^  w^r^^m'w^jm^mmmt 



^H 

^^^^^^^^J 
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No. 

Uprrftlur  kod  Dftt*. 

Bide. 

Sex. 

1 

Dteoaaa. 

i 

.1 

i 
1 

Utter^DcM  and  Bematfca. 

21 

Dr.  W.  U.  BnuUottfl. 

UtL 



Slot  wmiMl  of  ttatt  Ikoe. 

I 



Near  Torfc  MediMi  MaaivdL 
1888.  ^0,  It.  194. 

U 

a.hn. 

Rifbt. 

Mate. 

40 

Aoenrteu. 

1 

81.  G«>naV    Hemltal    B*- 

port..  ISTn.  T.  277. 

S3 

H.  Ue. 

Uft. 

II 

ai 

Tumor  of  ttip  Deck. 

1 



St.  UMirfit-'a     UiMpltal    n^ 
purU.  IMI.  72.  VI.  y»4 

24 

T.  lIulsiM. 

Wgbl. 

*« 

60 

ThnmHc  aDvtiHxm. 

1 

at    Ocoritr'a     KMplUl     lU- 
port.,  If1\.  '7i,  •!.  i*CT. 

25 

rick  13). 

II 

lU 

L'UvmtloD    uf   Itiigaal 
»rt»ry. 

] 

St.  (korgtf'H    lloat^tal    Re- 
port*,  \tt-.-l,  Ti,  vm    HW 

M 

T.  BulmM. 

utt 

FwMle. 

21 

Aovortam  of  tite  ercta 
of  thr  iMirlJi. 

1 

OtlHxitl     Si«-lri,t'a    Tratiaac- 
U-n.,  IHTft,  ix    lU. 

ar 

Or.  J.  0.  HutchtMn. 

Right 

Mftta. 

48 

ADHiirltfiu  of  tlio  nroh 
uf  thtt  aorta. 

1 

OWT.  w.  n.  irA.     Cbroid 

aiitl  «i)lH>Lavlaa  tM. 

Sfl 

Anny. 
Fnil.    Enmr,    !^uri;«oti 

l.»ft. 

M 

48 

Anmirbni  of  tim  i-xtcr^ 
oar  csn>llil. 

1 

Lanirt,  l^chrnar;  24,  1877. 

80 

HlShl 

«* 

flo 

AnQiirinu   of    Innomi- 

1 

Ijuinrt,  Vobmary  *  antl  Jaly 

Port    Kll7«l.elb   H(W. 

oftle. 

ai.  IS7A.   r«ptii.|«ii.i«Mt^ 

piUl,  .S»iilli  Africa. 

rtaviaii  tl<i|. 

SO 

U.    K.    Blmnclfr.    Sep- 
tember IM,  IKiT. 

ten. 

*• 

37 

Aa«tiri»u  of    Itmotnl- 
OAte. 

1 

Laacrl,  Jaaitarv  V,  tSTd. 

SI 

C.    K-    MftitiJilcr,    Sep- 
UmbcT  22.  Ib6». 

•1 

■1 

2A 

Aneiirlun. 

1 



Lanoat,  J«uiiai7  9,  IITL 

» 

Mr.ti.  K.  UcKePMTM. 

Rigtit 

I* 

SO 

CtuHerof  loiifpie. 

1 

Laarot.  March  1ft.   IFTS,   9k 

33 

Dr.      MarqiiMiIt.      of 

Tliom. 

" 

" 

Bteb  In  lh«  nnck. 

1 



All|t.  MvO  Criitral  Zvll.,  De- 
CfllllMT  1,   fWlt». 

S4 

Mr.  J.  Wnght  h»kcT. 

Left 

FteMle. 

3a 

Bemorrhkito  followliiK 
rvmovel  of  ■  tumor 
of  the  nock. 

1 

Uncul.  Jnne  11,  It^a 

Hb 

Mr.  U.  Ki>owtc«. 

KlKbt. 

Mftle, 

42 

IntiontiUftto  NDcurinii. 

1 

UiHYi,  .iuiH>  t\  iMAK.  p.7aa 

M 

Itnf.  RldieL 

Left, 

r»iu*le. 

g:i 

Ordiul  uiivuniiu. 

1 

Aotialra  (I'lVulUiltiur.  1888^ 

t.  i;i,  p.  I8K. 
OdM«   Vll».    Mpnatmlir, 

37 

Dr.  Srhmldt. 

Rlghl. 

Mel*. 

23 

Ortitel  eneariim. 

I 

1871.  IX.  210. 

3« 

Or.  QnrdoD  Back.  1867, 

B.AU 

•* 

22 

Orbltel  Mwnrtau,  Inn- 

IDktic. 

1 

ye»  York  Medical  Juanal, 

1809,  11.  fWVt 

30 

Ltfl. 

I* 

37 

Orlilfail  aoearlMit,  tnui- 

Blatlc. 

1 

— 

Ke«  York  Medkml  Jovrval. 

IBOB,  p.  IM&. 
Tmiw.  HvBlartM  8uc.  IMH. 

40 

r.  H.  <^n«r. 

sr- 

*i 

S3 

Orbiul  unfunsm 

1 

41 

V^lftton. 

result. 

17 

OrliiUl  U)«ijri«ni,  tnu> 

1 

Uacel,  1878. 

natio. 

42 

8oclD. 

11 

(• 

40 

OrUtol  enmrten,  ttmn-     1 
nialio. 

KUti      MuiiaL    n&r    At>K«»> 

bHik.,  vui.  till.  p.  &7,  una 

4;i 

Or*.  A.  V.  Hlppel  tnd 

Ulffht. 

Mak. 

St 

Orbital  aneorlaia,  tno-     1 
■laUo. 

Gravfc*   Arch,   fnr    Oiibcb . 
Bil   XI..  Ahih.  1.  IMi 

u 

Or.  RivlUKtuii. 

Loft. 

" 

M 

Ortrito)  aiMrina,  tna-     1 

iii*U& 

MMlUvClilniifrluil  TrauMkc- 
Uult^  lfrT3. 

4A 

Or.  ?(lt)deti. 

•I 

11 

19 

1>r1iiu]  aoearfnn,  tnu-     1 

Kllji.     H«innt     nir      ^ufvo- 

m^itir. 

hHik  .  uu  lun.  ur7.v 

4^. 

Or.  Uf  nracfi. 

Ufbt 

»* 

84 

Orbital    aDeariam     by 
anaatDnotlfl. 

1 

— 

O'^n                   ;.    In    IlalK 
-.  CamHli, 
1'                          |>    \M. 

47 

Mr.  TboL  AnnukdftU, 

.. 

M 

« 

Orbital  an«iirlm. 

1 



Marcb  S.  187o. 

t 

4M 

Dr.  Kiic«n«  rangnvt. 

VLkL. 

H 

OvfaaHuaDhan  of  In- 
ferior ou&llla. 

""" 

4B 

Dr.  G.  K.  rmtblnehan. 

Biifbt. 

" 

SS 

Traumntlc  nnruriiB. 

1 

Am    J.mr.    M»d.   &i,  Oct 

IH7C.  p.  -tn 

flO 

D.  J.  niiot. 

" 

" 

41 

loaooanaU  anmriani. 

I 

Am.  Jour.  M«l.  6eL,  Awlt. 

IKTT.      Sul>ctavUtt    mrUrj 

«!»•  U<h| 

« 

Mr.    U   Grai    Owk, 

Left. 

M 

87 

Him»«irTh»(te  after  pb- 

1     1    M4Hik«i  TiOMa  and  Ga«-a*. 

Juu*  17.  I«T2. 

niuval   of   a  oaaoar 

1              r^'niirT  1,  IKTa,  pL  U^ 

1 

uf  antrum. 

M  ,U.  AooMlity.    Dr.  Mft-  Rlfht. 

1      h'-M. 

VtoUUil       iif      «lltuifl>-r       1                UrllUL       VMllr&l       Jcitn^kL 



Uryni!:T-al  artrry. 

A  [.111  in.  1MI»,  p.  .TM 

ftS    Mr    Jftnii-a   Un*,  N.*-  Uft. 

M*le. 

87 

Orcipiui         anuur^MDi,!     1     1 

BrlUvli     MMicMl     Juaraal, 

TPoilK-r  lit,  luTlt 

tmuinath-. 

Mai  1.V  IttTS. 

M    Mr.  terury.  Jalj    17, 

BlChL 

>t 

48 

HoroQdary  hetiiorrbaicr  .   .  .|     1 

llrltUli      MfNiliml      Joar^ 

liTi. 

fruiBeKterDal  ivrtitldi 

rolriwrr  .a,   UTL 

M 

Ml.  E.  8.  O'Oniljr. 
Mr.  a.  Ounbc*. 

<■ 

iabclNVlan  anmiriatn.    i 

Brit     '^'    !            ■       *'-•    •■■ 

M 

Uft 

A.Bi>urtni),  tDDomlTWTP.' 

1 

It' 

Dftll-ll              ^> B'              >>'Ull.W. 

Mav  n.  i«:i.ii  A« 

« 

T.  MortoD.  1874. 

«• 

fftniftle. 

S3 

BupfjowHl     lulraurbltalj 

anvttrlMm. 

Aiu.  J»ur.  M«l.  S>^l..  SprtL 
ICtt. 

as 

T.  Morton.  IffTa 

•• 

Mftle. 

43 

Pnloung    orMtal   ta*^ 

nor. 

" 

Am  J<wir.  M-rt.  Art..  April 
187*1. 

M 

Dr.  D.  H.  auilUi,  Un. 

•• 

Wound  of  ciUmal  cm-     I 

...... 

Vlryiala  MMleal  MaHMy. 

r>tl4. 

Uetobar,  UTT. 

^^^H 

Akmw 

'• 

reoMle. 

AD^Hhun  ot   latamal     1 

ouoUd. 

,                          1 

^^^H                    01      ACMW 

MfhL 

— 

1                                     1 

wT 

m\                             1 

^^^^ 

i 
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Of  the  abovo  61  U^tions,  26  were  on  the  right  ei<io.  29  on  the  left,  2  on  both 
sides,  and  in  4  the  ^tde  is  not  stated  ;  41  were  mules,  8  females,  and  iu  the 
remaining  niiinhor  the  kcx  is  not  slated;  39  recovered,  20  died,  and  in  2  no 
result  is  given.  The  causes  rendering  the  ligation  neces»*ary  were  aneurism, 
spontaneous  and  traumalie, — 15  being  intraorbital. — caneor  of  the  maxillte 
and  of  the  tongue,  hemorrhage  attending  the  reraovnl  of  tumors  from  the 
neek,  shot  wounds  of  the  laou,  and  wounds  of  the  lingual  and  laryngeal 
arteries. 

The  period  of  separation  of  the  ligature  from  the  vessel  varies  from  the  ninth 
to  the  twentieth  day. 

Liijadon  of  both  primitive  carotids. — This  operation  baa  been  done  twentv- 
nine  times,  witli  20  i-eeoverie^i  and  9  deaths.  In  one  case,  Dr,  Moll,  for  dis- 
ease of  liie  parotid  ghind,  tie<i  lu>th  common  carotids  at  an  interval  of  fifteen 
minutes.     The  patient  died  in  ftn'ty-eight  hours,  in  a  state  of  coma. 

The  diseases  for  which  double  couscculive  ligation  han  been  ])erf*)rmed  are 
ereclile  growths  of  the  head  and  face,  vascular  tunjoi-s  of  the  orbits,  epilepsy, 
hemorrhage,  and  elephantiasis  (»f  the  neck  and  face.  It  does  not  appear  that 
in  thene  cases  of  double  ligation  cerebral  symptoms  ocenrred  more  frci^tiently 
than  when  only  the  vessel  on  one  side  was  tied.  The  cireumHtancep  wliiou 
justify  its  purfoniiance  will  seldom  anse.  As  u  means  of  cui'ing  angLiomatous 
growths  about  the  head  and  face,  or  of  combating  ejillopsy,  it  poKseKses  little 
value.  Seldom  will  the  surgeon  encounter  a  case  of  bilatei'al  orbital  aneu- 
rism ;  so  that  its  utility  is  narrowed  down  to  cases  of  homoiThage,  in  which, 
being  the  only  resource  of  the  surgeon,  it  is  entirely  justifiable. 

The  subjoined  table  contains  most  of  the  recorded  cases  of  the  ligation  of 
both  common  cai-otid  arteries : 


TabU  of  Consecutive  Ligations  of  both  Primitive  Carotid  Arteries. . 

Hum  at  Opormtor. 

Age. 

DUmud. 

Data  and  Inteiral  of  UfftttiiBa. 

B«m]L 

1.  I>Dpajtreii      uid 

ADeuricoi  bj  nnui- 

Du|ia^lFen   tinl  Ihi-  rigbl  cnnititi   In 

I>eaili  ttvm  t-^rebml 

lumcMU     uf     the 

iPtl'J.     In  XMl  TUA^t-rt  tied  the  \fTl 

■yntpliiniB;        |m«- 

■calj). 

carutid.  lu  «in«wiopnce  of  an  tu- 
Areaao    In    the  ilt»Niae.      Interval, 

mlyela  uo  one 
IMS. 

%  Mairttl* 

■• .  . 

VaMmlar  tamurn  of 

1AS3.     One  niunUi  between  tb«  ll(ca- 

Rrcnvered. 

both  (trblbk 

lluiw. 

3.  VIlmsD 

80 

Emetilo    tumur    of 

Len   Heated  fu  lH2:i;  right,    tbe  fVil- 

Death  from  hein<>r- 

the  urWl. 

lowliig  year. 

rbageoiithetblrd 
day. 
Roeovtred. 

4.  Mumy.t 

2<> 

Aoeurtnn  br  Kna«- 

Left  tied  Kept,  'ib;  tighl  tM  Oct.  «, 

tvlDOSlf      of      tbv 
vcalp. 
AaanrlHni  I)?  >Qa»- 

Ifr/T ;  tweWe  ilayi  betwrvQ. 

ft.  Hmmy. 

19 

Twenty •Hf  hi  daji  between  U|cat)uuf. 

Becovervd. 

loincHfU     (»I     ibf 
■cnl]>. 
Eivcille  liiDinr. 

e.  MOller. 

4i 

One   capDtld  tied  Sept.  l:i.  and  th* 

Becwverod. 

oibM  BepL  SH,  KHl. 

7.  lAticcpnbw^ 

UdDiorTbnicv  folloir- 
lUK  IlpUldDofUm 
tii|)eri>.)r  tbviMld. 

" " "" 

Iliad  the  rollowins 
dv. 

8.  Pmrtun. 

50 

Epllep.y. 

night  tl«U  Anic.  n.  1881 :  left  ttad 

Ni.v.  II  of  iheMBityw. 

ReoiTarad. 

9.  KubL 

fiS 

AiuutuDioUr    Boen- 

Un   lied    Hay   24.    IRM;   rinht  tied 

Recovered.     OptfTV* 

rbnt  nf  the  scalp. 

aevent/-lwr>  day*  an^rwarda. 

tlon  waa  followed 
by  corabnl  aynp- 
tomt  and  hemor* 

bagei. 

to.   BuElUlOD. 

1« 

Efiil^pey. 

night  tied  Aqc.  I6S8 .  left  tied  March. 

Rendered,  thciigfa 
tb«  lari  opaTMticn 
waa  folkiwfd  b; 
paralyato  of  Iha 
lonpue  and  Igr 
diMjfiCKnltatloQor 
■he  Urt  vye. 

U.    V«Ip«D. 

20 

Anutomittfr    ueii- 
ri«murt>ollitjftill« 

Bight  tied  Aok.  1S»9;  tea  tied  three 
Dtoutha  aAerwnrda. 

Recovert^. 

IL  Pln>solL 

JV 

Hcmorrhap.-     fruin 

Left   Ued    May   10,    1813;   right   tied 

Becoverrd.  rerebral 

an      anMtoDiutit^ 

Jiuia  0.  ISM. 

•ymptuoMt  fvlluw- 

aoeuiinu   nf    the 

InK    each    opera- 

•calp. 

tIO«. 

•  Mew  York  Medical  Aiid  riirnlml  Jonrnal.  vol.  Iv.  p.  A70. 
t  Aunriran  Journal  of  the  Medical  ScietMu-e,  vol.  v.  p.  31ft. 
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Table  of  Consecutive  Ligations  of  both  Primitive  Carotid  Arteries. — (Continued,)     1 

Nuie  of  Oporafor. 

A«t. 

DlMMM. 

D»tt  and  Intonral  of  UgktloM. 

RmalL 

u.  Moa 

MiUlKmnt     diMwe 

Fin«eR  mlnutM  lielweea  tlie  opvm- 

l>l«d  In  fortj-elchl 

vt      the      pMlvUd 

lloua, 

houn,  fnjin  «<■■. 

KiRlldM.                              1 

14.  Hott 

Epilf-|«>-.                        Hlx  nootb*  bat«««n  Ibe  opemttoM. 

RccuTerwL 

lA.  KlIU. 

SfKN'iiitNry     h*int>i^     IntorfKl  uf  four  utd  k  lulf  days.            &*c<oT«ni4. 

rliagi'       foMnwliig 

giiualiul  winind. 

le.  J.  M.  Wamii. 

SB 

Kimrtilo          Uiniur  !  Oct  5.  1M5,  tl»d  (ho  Ion ;  Not.  7  ot 
aff«cUUG         rare-,  :      th«  Hioe  yiuir,  llod  the  rl|rht. 
moutli,  nnd  n«4-k 

BMuwn4. 

IT.  RoUrt. 

Ani'urUtii  by  auft«-  1  Tied  tlie  t»ft  Jane  A,  IMH;  Ui«  rigbl 
U^mcNiU     of     Ibr  1      P«U  22.  1M7. 

seal  11. 

byt»r«lmliT«»- 
tunw  and  t*«ipo> 
ntfyluworrMo^ 

18.  BUcknu. 

(0 

Vtucalar  uTtiwIh  of    Twenty-oae  tkyi  bvtWMn  ttic  ligft- 
llio    nutrutu  bdiI  f      tluui. 

||»iXtTMv4:        T«»- 
|Mif«ry  low  vf  ri*. 

thf  riiwc 

ItmiolhcUflvya. 

16.  K«yno1d«        uiJ 

«A 

AbeuHmn  by  anu- 

RiKhl  tied  In  1M4;  UftUed  in  l&V). 

Bo'overod. 

Vfcn  Kur«a. 

tuitimli. 

ao.  W.  I'»rk*r. 

ti 

MallgniLDt     dlaoAM 
uf  th«  antniui. 

Thirty-two  dnyi  t>etw««n  Uie  o|wni- 

tioUB. 

DMih. 

n,  J.  B.  WuM. 

&3 

of  the  natruii). 

Bl^tit   ti«l   July    Ifi,   llffifi;    l«fl   tl<n] 
l><«r.  ■in  rolluwing. 

IVulh   on   tbo   tfs. 
ti-ih  day     Tbvn 
HiwdcUrtiun.wUh 
utlier  aiKoi  uf  mn- 

■tttntional       dl»- 

tttitenoa. 

a.  Weber. 

30 

BplIPW. 

Un  tlod  July  18.  ISM;  rffbt  Uvd 
IVc.  ifnllnwing. 

R«oo««r«d,   tkMck 
Iba    dkMaTvIv 
DoteorM. 

SS.  Dr.  Ourdon 

w 

latmotlilul        Hii- 

Biieht  cAroCid  timl  In  1WV7 ;  l»n  airuild 

K«oofwr«4. 

Buck.* 

maritau. 

iIikI  111  ISAD;  tvru  yMrabvtwiNiu  lh« 
niMinUluiii. 

M.  Ctfito«liu. 

44 

KbphaiiHul*        of 

HlKlit  \M  Nov.  1«M:  l«ft  tl«l  Jnn«. 

B'^ivfrt'dL   Waamt 

the        iHre       Ntu] 

nottuiMj,  ikMiA 

neck. 

Imtiruvad. 

8S.  Httrdtjck.    r.  A., 
0.8.t 

H^niitrrhaxfi     ikftor 

lj»n   tted    Mav   12.  lAaSi   ricfat  tltMl 

Dtad. 

abul  Mound  ur  lb)           M4y  l-'-.  iHCa, 

neck. 

Se.  BUlruUi. 

•/7 

HfTnorrhMic     fr<rtn 

Rlft.t  tied   !>««.   U.   IBM;   left  Ufd 
fiw.  2C  following. 

DM  fma  ■anwtf- 

•jidiiUlli;   uk-xn.- 

•ry  bamovT^a^. 

llouurthec&njtid. 

ci'itwHjuont       on 

('MrlM>>r  ih«  T««in- 

Inii-hI  bunt). 

87.  Baenger. 

34 

AiKMirtani   by  •niw- 
woniid. 

L«n  flnt  tl«l,  and  for  the  anenrlMn; 
Ave    jf-aw    after,    ibu    right,    ttw 
wound. 

lUcoixrMl,  wltb  lb* 
loaa  of   tbo    n^M 
■yii 

«8.  Pom-t 

20 

Orbital  mivurfain. 

Thirty  <b»)»  t>elw><*<u  Itw  o|wrallviia, 

>.arvd. 
I>I<«1    autwNittvally 

SB.  Akdtw. 

40 

Aneurbitii  of  tutor- 

Left  flnt  tjcd:    tuu  du-i  aner,  lb» 

ul  nraild. 

riffhL 

fron    niiiMn  <# 

•  V«w  Turk  lf«dk»l  JounwI.  IM».  p.  «94. 

^^^H                                                               X  Hnrctcal  Hlntory  ..f  tlt«  W»r  of  t)i«  RoUlllun.  Pftrt  I^  p.  4S1. 

^^^H                                                               X  MffW  Vurk  NMllcal  ttwioitl.  ItHM,  rnl.  111.  |>.  T&. 

^^^H              History  of  ihr  ligation  of  the  primitive  carotid  artery. — Mr.  At»ornethy  lua 

^^^H          eenerallv  been  credited  with  having  first  performed  this  0|>eration.  in  175»HL 
^^^B          IK'tfoiiHlreit.  however.  ref'eiM  to  iin  earlier  operation,  a  eane  in  which  a  sur- 

^^^H          ^eon.  in  removing;  u  mnli^niant  ^rowtli  from  the  neck,  wounded  the  conirnm 

^^^H          carotid,  ou  aceount  of  whioh  ho  tied  the  artery.     lie  doeH  not  menti<> 

^^^H          name  of  the  operator,  nor  doeti  he  Htato  that  he  witnoftHed  the  accident  wii.^..       . 

^^^1          gave  riHe  to  the  ligation,  or  that  any  record  of  the  fact  had  been  made.               1 

^^^H              The  necosMity  for  the  openilion  in  Aberiiethy'h  case  arow  fmrn  a  woun  i  ^^       1 

^^^H          the  neck,  inflicted  hy  rhe  horn  of  an  inHiriated  cow.     Mr.  Fleming;.*  in  V- ■ 

^^^H          made  the  first  HUCceHnful  ligation  of  the  common  carotid,  for  a  »<'lf-inflif'i<  u 

^^^H          Mound  of  the  neck.     In  1805  tliin  vckwi'I  was  tirht  tied  by  Sir  A-tlev  i'uM]'«r 

^^^H          for  anouriHm,  and  in  180S  it  wan  a^ain  tied  by  the  &anK«  Hurgeon.    Yhe  iin«t 

^^^H          operation  wa-*  unHuccejtsftil.  lh«  patient  dyin^  on  the  thirteenth  day.     Tbf 

^^H         second  waH  followed  by  rccovi^ry.     Tlie  foUowinj^  year.  1809,  the  veasel  w«# 

^^^^^^   ]igat«d  by  TraverH  for  orhital  unuuriHm,  with  entire  «*uccoiMi. 

^^^^^1                                                •  Modfoo-ChlrurctMl  Joura^.  vol.  Hi.  p.  M. 
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Ligation  of  the  External  Carotid  and  its  Branches. 

Surgical  anotomy. — Tho  exltiriml  curoli*]  artery  and  its  branches,  tot;^^the^ 
with  th(^  inicnml  caroLid,  all  lie  in  the  Hiitc»rior  supenor  cervical  Iriantle, — 
that  is,  in  tho  Hpace  which  is  bounded  externally  by  the  anterior  border  of 
the  8ternu-<;leida-m:iAtoid  musekv  internally  by  the  median  line  of  the  neck, 
above  V»y  a  line  extending  from  the  mastoid  pnx-ens  of  the  temporal  bone 
alon^  the  base  of  the  juw  to  the  chin,  and  below  by  the  interHcetion  uf  the 
omohyoid  muscle  with  the  Hierno-mastuid,  the  latter  point  beine;  the  apex 
of  the  triangle.     (Fig.  &5G.)     The  course  of  the  external  carotid  is  from  the 

Fio.  556. 


r  <    nmu  "t  tbv  AtilcrinT  •aperior  rrrrlul  trUnxIr     TIm  ■-■inutnn 

MiiU  111  l>ittiKii<-»  .  hIm'>  (liK  IntiTiial  jUKuUr,  r,  witti  lie  inlxitnriM,  tltt^  fiicift),  IiiikiiaI,  ktid 
phiti^nfTPHl ;  fi,  )i«r<iltil  uIaik)  ;  K,  un  tijnitlM,  to  uhlrti  la  nltjifhtvil  tliv  all  lo-byWd 
iiiu*cl«,  ttiM'upl)  wbiiti  la  ticcn  rutininfc  tl>r  trDdon  of  tlio  tlljputrlc.  uadur  wliidi  i«iw« 
tb«  livpf>glufliial  lirrvf.  nner  ct»-minK  tbc  t-xNTiMl  cuvliiJ ;  n,  bo«k  rutiug  Ibuiulmuizjllar^r 
gUuu  Id  onl«r  t<>  "XfoM  tbe  oonltKUoua  pans. 


>rior  border  of  the  thyroid  cartilnije.  uj>wapdH  and  backwards,  to  the  deep 
icus  behind  the  »nt;le  uf  the  jaw.  occupied  by  the  jiarotid  trland,  underneath 
which  it  pa».HC8.  aw^-endin^  to  tlie  neck  of  the  condyle  of  tlie  lower  nmxillury 
bone,  wheiv  it  dividen  into  itn  internal  niaxillriry  and  tcn)|K)ral  brarichen. 
Except  it  be  the  fii-«t  part  of  the  subclavian  artery,  no  other  vessel  is  sur- 
rounded with  such  a  throng  of  closely  pocked  structuros.  In  front  will  l>e 
found  the  skin,  superficial  fascia,  platysmu  myoid,  deep  fascia,  lymphatio 

f lands,  liniijuai  and  facial  veins,  hypoglossal  ner\-e,  and  di^afttric  and  stylo- 
yoid  muscles:  behind  are  placed  the  superior larjnijffcalanu  Htylo-pharA-ngeua 
muBclef) ;  and  internally  are  the  hyoid  bone  and  the  pharynx,  (Fig.  556.)  I 
do  not  i^peak  of  the  anatomical  relations  of  the  artery  within  the  limits  of  the 
parotid  regions,  wheiv.  except  in  case  of  wounds  or  in  removing  the  parotid 
gland,  the  vessel  is  not  the  subject  of  ligation. 

It  may  become  necessary  to  ligatc  the  external  carotid  in  consequence 
of  a  wound  of  the  vessel,  or  for  the  cure  of  an  aneuinsm  affecting  one  of  its 
brancheu.     When  dune  fur  the  uiTCbl  of  hemorrhage,  the  thread  should  be 
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placed  on  both  sidoa  of  the  lu^ictn.  Mott  tied  this  arteiy  while  removing 
the  interior  muxillury  hone,  and  Lixan*  alw),  in  un  o])eralion  for  the  excision 
of  the  r*uperior  maxillury.  In  <'\il-throat  eases.  whei*e  one  of  !he  bmuehei*  i»f 
the  external  earotid  Ih  wounded,  uiid  where,  in  eonseqneneo  of  the  exlravji- 
aated  blood  in  (he  lissties  of  the  neck,  it  may  be  found  dillieuh  lo  diseovor 
the  bleeding  vessel,  the  f^urgeon  may  be  tempted,  as  the  easiest  ta^k,  to  tie 
the  puronl  trnnk.  The  (»|)eration,  htiwever,  it*  l»y  no  means  reliable.  The 
free  anastomoHis  whieh  exiftls  beiween  the  braneliet*  of  the  two  side»  would 
most  probably  be  tollowed  by  u  recnrrenee  oi^  the  hemorrhage.  On  llii;*  ue- 
coiuU  the  donble  liijaiion  of  the  wounded  vessol  tiliould  bo  deemed  the  only 
safe  pnu'tiee,  and  lliij*,  with  a  little  palionce,  can  t^nenilly  be  aecomplishoil. 
If,  however,  a  dift'ei'etil  course  shoul<i  be  adopted,  namely,  ihat  of  lyin*;  the 
external  f-arolid  on  one  side,  in  conso<[uence  of  a  wound,  for  example,  of  this 
BUpenor  thyroid,  and  secondary  henuirrhujije  nhould  follow,  in  the  event  of 
not  bt^nw  able  to  find  the  bleeding  bi'anch  it  would  be  proper  lo  lie  the  ex- 
ternal carotid  of  tlie  oppo.site  slide. 

Opkhation. — The  patient  Hhould  be  placed  in  the  same  position  as  that 
directed  for  the  ligatirm  of  the  common  carotid.  An  incision  should  Ik*  made, 
corninenciniT  midway  between  the  an^le  of  the  jaw  and  the  anioriin*  bonier 
of  the  storrio-maMtoid  muHcle.  and  carried  down  three-eit^hths  of  an  inch  in 
front  of  the  latter  to  a  point  half  an  inch  below  the  uppt-r  bf>rderi>f  the  thy- 
roid cartilage.  (See  line  of  ineinion,  Fi^.  558.)  The  skin,  .snporticini  fa,*^cia^ 
platyHma,  and  deep  fascia  beintf  carefully  laid  open. — the  last  three  laven* 
upon  the  director. — the  (>peralor  will  encounter  tlie  facial  and  lingual  vein**. 
and  ft'equently  one  or  two  gland.s.  If  these  cannot  be  readily  pre«sit«d 
aside,  it  will  be  best  to  pass  a  needle,  armed  with  a  thread,  at  two  (Htinta 
underneath  thevse  trunks,  and  divide  thc^m  botwoen  the  threads.  At  thi* 
Btage  the  voshoI  may  be  discovered  crossed  by  the  hypoglossal  nerve  and 
the  Mtylo'hyoid  and  diinislric  muscles.  It  should  now  bo  caivfully  isolated 
by  the  director  from  ine  internal  eamtid  an<l  the  inleriuil  jugular,  both  of 
which  liif  close  along  its  outer  sido.  Tiie  contnicled  spwcu  in  which  the  snr- 
geon  ifl  (»hliged  to  work  renders  this  part  of  the  operation  om*  of  great  deli- 
catty  to  avoid  inflicting  si>ine  injury  on  the  vein.  After  being  sali^factordy 
separated  from  the  stirrounding  parts,  the  vessel  shoidd  be  rais<vl  by  pacing 
the  needle  bi'tweon  tlie  two  cjiroiids,  and  from  wiihoui  inward,  when  the 
ligature  can  be  detached  atid  tied. 

Ligation  of  the  external  carotid,  when  consideretl  in  the  light  of  M.  Gu\*on'9 
BtatistieH.*  ban  proved  a  much  more  suecesHt>d  4i|)ei*alion  than  eoidd  {»o»»ibly 
have  been  expected  from  tlie  anatomical  |K'Culiantie8  of  the  vessel.  Of  19 
ca8C8  collected  by  the  writer  in  whieh  thi*  artery  was  tie<l,  oidy  one  proved 
fatal  from  hemorrhagu,  and  none  from  cuusub  whicli  could  properly  be  attrib- 
uted to  the  opentlion. 

Ligation  of  the  Superior  Thyroid. — The  superior  thyroid  is  the  first  branch 
given  otf  liy  the  external  candid,  and  leaves  the  vessel  about  onewpmrtcrof 
an  inch  below  the  gn.*at  horn  of  the  hyoid  bono.  Its  coui-ml*  is  upwnrds,  in- 
wards, and  downwards,  describing  a  eur\e  before  reaching  its  dewtinntittn  iu 
the  thyi*oid  body.  The  vessel  is  covercil  in  front  by  the  skin,  supertieiHl  iu9>- 
oia,  platysma  inyoid.  deep  cervical  fascia,  and  a  few  small  veins.  Befort*  enter- 
ing the  thyroid  body  it  divides  into  several  branebes,  which  pass  beneath  tbo 
omo-hyoJ<i.  sterno  hyoid,  and  sterno-thyroid  muscles. 

The  ve>*scl  may  reqtniv  to  be  ligateJ  in  case  of  nnicidal  or  other  woundft, 
and  it  has  been  tied  with  a  view  to  diminish  a  hypertrophied  thyroid  glnad. 
Only  a  single  case  is  noted  during  the  late  American  war  in  which  thi« 
artery  was  tietfl.t 

Opf.r.\tion. — An  incision  along  the  anterior  edge  of  the  stern<vmastoid 
muscle  should   be  made,  similar  to  that  for  exporting  the  external  airotid. 

•  M6ino{rwi  4e  l»  Sooi^U  de  Cblrargte,  1^(13,  r.  vL  p.  197. 

I  tiurjclcftl  Ulflturj  of  th«  \f «r  of  Ibe  ReboUiuu.  Part  I.,  cnr^.  vol.,  p.  WT. 
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though  it  need  not  commence  quite  so  bi^h  in  the  neck.  The  skin,  super- 
ficial fascia,  plutysina  myoid,  and  deep  luHoia  being  divided,  search  should 
he  made  by  the  director  in  iho  deep  snlcua  between  rbe  upper  extremity  of 
the  larynx  and  the  great  vessi-dH  of  the  neck.  When  discovered  and  de- 
nuded, the  needle  hhould  bo  puswsd  round  the  vessel  from  above  downwards, 
and  with  the  point  somewhat  directed  towards  the  thyroid  body,  in  order  to 
avoid  any  injury  to  the  carotid. 

Ligation  of  the  Lingual  Artery. — This  operatioQ  ia  one  of  ibo  mobt  diSicuLt 
of  alT  ligiUions. 

Surgical  anatomy. — The  artery  is  the  second  brnncb  furnished  from  the 
anterior  aspect  of  the  external  can^tid.  It  leaves  thy  jtaivnt  vvsst'l  about  a 
ijuarlerof  an  inch  above  the  sujierior  thj'roid.  nearly  ojipunite  the  grcut  hnrn 
of  the  hyoid  bone.  It  tirst  ascends  above  the  level  ot  the  latter,  and  then 
curves  abruptly  downwards  and  iiiwiirds,  aud^  passing  uiidorueaih  the  outer 
margin  of  the  hyoglossus  nuiscle.  runs 
panillel  with  iind  close  to  the  superior 
coniu  of  the  hyoid  bone,  fiiuilly  ascend- 
ing to  the  tongue,  along  the  under  sur- 
Ittce  of  which  it  extends  from  the  base 
to  the  tip  of  the  organ. 

The  artery  uuiy  be  divided  iiUu  three 
regions:  the  first,  external  to  the  byo- 
glossus  mu9ck\  the  second,  beneath  the 
muscle,  and  the  third,  from  the  inner 
inargin  of  the  latter  to  the  tiji  of  the 
tongue.  The  vessel  is  deeply  situated 
in  its  entire  courtw).  Wore  it  not  that 
the  hyoid.  viorsalis  lingua*,  and  the  sub- 
lin.i^ual  brnnclKw  are  given  ofl'  in  the 
Het'oiKl  part  of  its  eoursc,  the  third  por- 
tion of  the  vesHol.  where  it  is  placed 
between  the  byoglossns  and  gcnio-hyo- 
glossus  muscles,  would  be  the  most  con- 
venient siiualion  for  its  ligation,  as  it 
could  be  reached  by  no  incir*i<in  in  the 
median  line  of  the  neck  Itilow  the  chin: 
by  this  route  fewer  itnportjint  structures 
would  be  encountered.  The  second  part 
of  the  arlein,-,  or  that  under  the  liyo- 
glossus  muscle,  is  the  portion  which  has 
tieen  uniformly  selected  for  ligation. 

In  front  of  the  vessel  are  the  skin, 
superticial  fascia,  platysnm  niyoid.  deep 
fa.scia.  the  inferior  border  of  the  sub- 
maxillary gluml.  a  second  leaf  of  the 
deej)  fa>cia  which  passes  beneath  the 
gland  and  completes  its  capsule,  the 
facial,  superficial  lingual,  and  pbiiryn- 
geiil  veins,  the  stylohyoid  jind  digastric 
muscles,  the  hypogb>ssal  nei-\*e.  and  the 
byogUissus  musele.  The  artery  rests 
upon  tbr  middle  constrictor  of  the 
pharynx,  arttl  lies  immediately  (about 
one  line)  above  and  parallel  with  the  great  horn  of  the  hyoid  bono.  (Fig. 
557.  J  T)itticuU  n.s  U  the  approach  to  the  vessel,  no  arteiy  in  the  btwly  possesses 
so  many  landmarks  to  guide  the  operator. 

The  operation  of  tying  the  lingual  artery  htis  been  performed  for  wounds 
of  the  tongue,  for  suicidal  wounds,  and  for  the  arrest  of  maiignunt  gmwths. 


Hplattonn  of  th<s  lltitcunl  hrirty  :  I/,  bjijltl 
Uini*;  h.  \\*  ^TiNii  li-'rn  1  if.  Ilir  U»\\  of  Itie 
Ifiwer  Jnw~;  J/',  lu  uiiK'U-:  ^A,  r>Ji,  ih.  (ii«'-rtiimi, 
into  llir  UAj  Ali'l  li.rti  of  (hv  hvi-i'I  iM.irt ,  <.|  \\\t 
ft<«nK>-byiii(1,  tinti'-hjTf'M.  nri'l  tl'iyr>.-li.'n''tl  niiis- 
clf«;  j'l>,  til"  jitfrriur  c>>iiMrii'lor  uiuacle  of  lti« 
I»)iHr7m  ^  MM,  Die  ■*it>maiilllnr,i  pUtid  HriiWii 
otcrtli*- JKW,  with  (/  t  tlu«(uci»l  nriiTvali'l  »rlri; 
jf,  tht*  t>xl»rtiMl  tujiulHrdniw  n  iwi'lo,  lUoiti;  wltb 
Ihr  «lrni<i-4-|t>tili>  niiKM'lf;  d,  (!)»•  itipiitrlr  niu»- 
cla  iMirToralluK  tlie  «1>ln-h7i>i>l  iitiiix-li-.  NUd 
lcM<(>«-<l  iloM-ii  ic  tht-  crvMl  ltv>ri>  of  thf  li>"i>l  y^a* 
\\y  its  ni>r<-ii(i  |>tillt'>,  if;  Ay;>,  li.\)>4t|(i'>«M>)  iivr*» 
riiiiiiliifE  fiirvAiil  Nl-iiipti<li>  if  Itif  lhii>tiiil  vkIu. 
nri.l  ili-«l'|"-itrinit  iilt'lT  |".At  tl.i-  i..yl>i  ti.iold 
iiiUKrIf;  I,  tlir  IiiiicuhI  atlriv  [tft'flnt*  l>«nf«th 
{kt,\  I  he  hvi>itlim>u«  uiutclw ;  f,  lli»  aii^utrinr 
(Iniolil  nrtrry;  /,  titv  flirUI  ftltiiry,  l<wtiltKl 
wyilrl.  Ilt-a  {•«)  t\w  l-»t<^^.«l  cvrotld;  i-',  the  in- 
tfiniil  rarv'liil  iir1*T)  ;  .fi,  (Im>  ItitMrhul  iiipiilar 
vein,  Inl"  whl'h  urs  wcii  f*iii|itylTi|;  tin-  rnrl*!, 
til*  ili>f;ual,  anil  llin  AU|M<ii(ir  tliytidil  trlbaU- 
nu.  Tbo  whiu-  aUkri  m*rk  the  piiliil  when 
the  Duicuftl  ftrtxrf  tliuiiM  f*«  1l«(l. 
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Mr.  Moore.  Surgeon  to  ibe  Middlesex  Hot»pit«l,*  in  ot\^  case  of  raneer  of  tbo 
toni^ue,  ligatod  This  artery,  witli  n  view  to  redu<*n  Th«>  iinioiirtt  of  hbxwi  carried 
to  the  ulcer,  fiupposing  that  il  niiirhl  be  an  important  palliative  auxiliary-  to 
the  division  of  the  gustatory  nerve,  as  prucliHcd  by  Mr.  Hilton  in  a  number 
of  cases  of  malignant  disease  of  the  tonjrue. 

M.  Uemuixiuayt  has  written  a  very  interesting  article  on  the  ligation  of 
this  artery.  Both  litiirunl  arteries  were  Himidlaiiconsly  tied  durini;  our  Iftle 
war  for  a  shot  wound  of  the  tt>ni^ue  ueconi|>anied  with  a  fracture  of  the  j»w,J 
The  patient  wurvived,  but  was  lotnlly  disafded  by  ill  health. 

Opeuation. — The  patient  pIiduM  be  placed  on   the  back,  with  the  hwid 
turned  a  little  to  the  opposite  side  and  well  extended,  so  as  to  amplify  th« 
space  between  the  hyoia  bone  and  ihe  bast*  of  the  jaw.     The  surgeon  now 
feels  for  the  fjreat  horn  of  the  hyoid  bono,  and,  having  ast^ertained  its  posi- 
tion,  begins  his  ineiHion  at  tlie  anterior  border  of  the  srerno-eleido-ma.Hloid 
muscle,  half  an  inch  above  a  point  opposite  to  the  extremity  of  the  ^reat 
horn  of  the  bone,  and.  carrying  il  IVirwanl  and  a  little  downwards  ^o  as  to 
give  it  a  slijtjtit  curve  witli  the  convexity  below,  terminates  ibe  cut  three- 
quarters  of  an  inch  shorl  of  the  median  line  of  the  neck,  and  half  an  inch 
below  the  fmse  of  the  jaw.     (  Ki/^.  558.)     This  ineirtion,  I  am  convinced  from 
having  \'i^vy  many  times  pnutised  it  upon  the  cadaver,  admit**  of  the  mot*t 
satisfactory  ex])osure  of  the  paits  associated  with  the  arteiy.    The  head  m\iM 
ho  maintained  rigidly  in  Ihe  same  position  from  the  beginning  t«  the  end  of 
the  operation.     Any  materiiil  chanix*'  in  this  respect,  especially  in  the  din.'c. 
tion  of  flexion,  will  alter  all  (he  details  ol'  the  procedure.    All  incisions  should 
be  made  in  a  ft»rwaitl  direction,  or  away  IVom  the  great  blood-vessels  of  thi? 
neck,  which  lie  close  to  the  posterior  extremity  of  the  wound.     The  skin. 
and  the  connective  and  adipose  tissues,  being  ilivided.  the  first  layers  of  the 
deep  fascia,  or  the  anterior  part  of  the  capsule  of  the  submaxillary  gland, 
will  appear,     This  must  be  ndsed  u{>on  the  director  and  laiil  open,  when  rhc 
gland  will  be  exposed.     With  the  tinger,  or  the  handle  of  the  scalpel,  this 
body  should  be  detwched  from  its  ileep  connections  and  drawn  forwani  over 
the  jaw,  great  care  being  taken  in  doing  so  that  the  facial  arlery  and  veiiL 
wliich  pass  through  its  substance,  are  not  Injured.     These  being  presMed  out 
of  the  way.  the  thin  posterior  loaf  (d*  the  capsule  of  the  subriia\dlary  gland 
must  l)e  divided,  when  there  will  be  ex|M>sed   the  white,  shining  ajioneu- 
rosis  which  loops  the  digastric  tendon  to  the  great  horn  of  the  hyoi»f  bnui-. 
and  alHO  the  insertion  oi  the  stylo-hj^oid  nuisclo.  atter  a  Utile  more  clearinir 
away  of  loose  connective  and  adipose  tissue.    Immediately  behind  tbe*-- 
most  proi>ably,  bo  seen  the  hypogloMsjil  nerve,  three  line**  above  the  <,     l 
of  the  bone,  and  running  across  the  hyoglossus  muscle,  forward  and  up- 
wards, towards  the  middle  of  the  Jaw.     The  cellular  tissue,  which  holds  the 
ner\'e  in  contact  with  the  sheath  of  the  hyoglossus  muscle,  should  now  lie 
scratched  through  with  the  edge  of  the  knife,  and  the  former  pushed  up  out 
of  the  way.  a**  below  this  nei^ve  runs  the  artery.     All  that  is  now  nwv* 
sary  for  the  denudation  of  the  artery  is  to  tix  the  hyoid  bone  by  inrtertV 
tenaculum  into  the  digastric  aponeuritsis.  and  by  carefully  iiiHinuatiiiL 
point  of  the  director   underneatb  the  posterior  margin  of  the  hy<jgl'    -  i 
musrle  and  imshing  it  (Vtrwurd  close  along  the  upi*er  bonier  of  the  '^■•■■^' 
horn  of  the  hyoid  bono,  to  separate  this  muscle  from  the  middle  tvUhti 
of  the  pharynx  Ijehind.      If  nf»w   the  tihrcM  of  the  hyoglnssuH  be  div 
the  artery  will  Iw  exposed,  when  it  can  he  raised  by  paM«iing  the  needle  Icni 
above  downwaiils.  in  oi-der  to  avoid  injury  to  the  hypogIi>Nsal  ncn'e.     < )' '-a 
sionally  it  may  bo  necessary  to  divide  a  few  tibrt^s  of  the  ^tylo-hyoid  r\\  a 
when  its  insertion  extends  far  buck.     It  is  sometimes  advised  to  rai^'    m 
tihres  of  the  hyoglo-tans  muscle  with  the  forceps,  and  by  light  touches  wiiU 
the  edge  of  the  knife.  O-oni  before  backwards,  gi-adually  uncov.r  tb--  ini.rr 

*  MeilI»>-ChlrurgieBl  TrftaMctions,  vol,  &lv.  |t.  bt, 

t  GnKOtto  M^dimlf*  tie  Pariw,  IStf7,  p.  ^TA. 

X  Surgiual  \l\»tary  of  tho  War  of  tba  Kebclllun,  P»rt  I^  ntg.  fol.,  p.  397. 
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At  erety  step  of  the  operation,  after  passing  the  superficial  fasoia,  tho  oper- 
ator should  shape  his  eoui-se  by  thrusliii/;  a  fin^jor  Into  the  wi>un<l  and  JeellnjET 
for  the  j^reat  horn  of  tho  hyoid  imno.  I'here  are,  thorerore,  three  ini|Mir!ftnt 
/guides  to  reveal  the  situiition  of  the  lint^ual  artery,  namely,  the  pulley  of  the 
tli^astrie  tendon,  and  ihe  ^reat  horu  of  llie  hyoid  bone,  htMh  fd"  wl)ieh  lio 
immediately  below  the  veHsel,  and  the  liypoi^lnssal  iirrve,  whit'h  is  plaee<i  imme- 
diately above  the  lingual  artery  and  sepuratod  from  it  by  the  hyogloHsus  muscle. 

Li^tion  of  the  Facial  Artery. — The  facial  artery  is  frequently  the  8uhject  of 
ligation,  in  eon^equeiice  of  operations  upun  tho  faee,  the  jaws,  and  the  neck. 
Its  snperticial  [Mwition  when*  it  omer^es  from  tho  neclc  and  passcrt  over  the 
jaw  in  front  of  the  mivs&etur  muscle  renders  it  quite  easy,  by  makiufj  press- 
uiv  at  this  |M»int.  lo  contri)!  hi-morrha^e  during  openitions  upon  ditlerent 
parts  of  the  face.  The  facial  artery  is  remarkable  for  its  tortuous  fyrm.  both 
in  the  neck  and  on  the  faee,  a  peculiarity  well  adapted  lo  the  ever-varyiujEr 
inovemcnis  of  these  regions.  The  vessel  aftt*r  reaching  the  face  passes  to 
the  angle  of  the  mouth,  and  from  thence  up  along  the  side  of  the  nose  to  the 
internal  canthus  of  the  eye.  where  it  comnuinicates,  as  the  angular  artery, 
with  the  supniorbital  branch  from  the  ophthalmic. 

Surgical  anatomy. — The  iacial  artery  is  divided  into  a  cervical  and  a  facial 
region. 

In  the  cen'ical  region,  the  vessel,  after  leaving  the  external  carotid  a  short 
distance  above  the  lingual,  runs  obliquely  forward  and  upwards,  under  tho 
shelter  of  tho  inferior  maxillary  bone,  i>aHses  l>eneath  the  stylo-hyoid  and 
digastric  muscles  and  the  submaxillary  glaud,  and  bends  abruptly  towards 
the  surface,  in  order  to  reach  the  face. 

It  is  consequently  covered  in  front,  while  occupying  the  supra-digaBtric  or 
eubmaxillary  Hjtaee,  by  the  skin,  the  subcutaneous,  connective,  and  adiiioso 
tissues,  the  jtlatysma  myoid.  the  deep  fascna,  and  the  submaxillary  gland; 
it  is  aceonipanied  by  the  facial  vein. 

The  facial  portion  of  the  vessel  reaches  the  face  by  passing  ftxim  the  ncMik 
over  the  base  of  tlie  inferior  maxillary  bone,  which  jK'ssesses,  immediately  in 
front  of  the  masseter  muscle,  a  slight  groove  for  the  accommodation  of  the 
artery.  Hetween  the  latter  atid  the  artery  is  placeil  the  facial  vein,  which, 
after  passing  farther  up  (Hi  the  face,  becomes  considembly  sepamled  Imm 
tho  arten'. 

Over  the  jaw  the  vessel  is  very  superficial,  being  covered  only  by  the  skin, 
the  Huperticial  fascia,  tho  platysma  myoid.  and  a  thin  layer  of  tho  deep  cur> 
vical  fascia. 

The  vessel  may  demand  ligation  in  consequence  of  wounds  of  tho  neck, 
accidental  or  designed,  and  also  during  the  i^jmoval  of  tumors  from  the 
submaxillary  region. 

During  I  he  late  American  war  the  facial  arterj'  was  tied  five  times  for 
hemorrhage  following  shot  fractures  of  the  lower  jaw. 

The  vessel  mav  be  ligated  either  in  its  cervical  or  in  its  facial  portion. 

OpERATtoN. — 'the  ligation  in  the  tirst-named  region,  though  condemned  by 
Manec  on  account  ol'  its  depth,  is  not  a  difficult  liv^k  after  the  artery  has 
entere*!  the  submaxillary  space.  An  iiK-ision  similar  u>  that  lor  exposing  the 
lingual  vessel  should  be  made,  only  ditVering  itt  the  following  partiotdars;  it 
should  Ix'  made  a  little  hiirher  or  nearer  to  thi*  base  of  tlie  jaw.  and  it  need 
not  be  carried  so  far  anteriorly.  I'poii  dividing  the  layers  overlying  the 
ftubniaxillary  gland,  and  hooking  up  tin-  hitter  with  the  linger,  the  artery 
will  be  drawn  out,  in  consequence  of  its  fibrous  tissue  connection  with  the 
gland,  when  it  can  be  easily  separated  from  the  vein  and  surrounded  by  a 
threiul. 

The  ligation  of  the  facial  portion  of  the  artery  is  a  very  simple  procedure. 

An  incision  is  made  one  inch  in  length  over  the  inferior  maxillary  bono  in 

front  of  the  masseter  muscle.     (See  Fig.  553.)     The  pul.satioii  of  the  vessel 

can  be  readily  discovered  by  inserting  a  tingor  into  the  wound,  the  jaws  being 
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at  the  same  time  eloBed.  By  dividing  the  subcutiineouB,  eonneotive,  and  s<ii- 
poee  tissues,  the  platyerna  niyoid  muHcle,  and  the  dee|>  fascia,  the  vessel  will 
be  uuuovered  (Fi^-  558),  and,  at1er  bein<^  He[»anited  from  the  vein  on  it*  ouier 
side,  shouKi  bi'  niiscd  on  the  needk;,  wliich  is  to  be  passed  between  the  vein 
and  the  artery  and  carried  from  without  inwarda. 

Ligation  of  the  Occipital  Artery. — The  occipit-al  artery  arises  from  the  ex- 
ternal carotid,  upposile  the  faciul.  and  passes  backwards  and  upwards,  di|>- 
pintj  under  the  poHteri<»r  belly  of  the  tligasLrie  and  stylo-hyoid  luuHcles,  and 
under  the  lower  part  of  the  parotid  gland,  at  which  place  it  is  crossed  by 
the  hvpoglosMal  norvo.  A  little  above  thin  point  the  vessel  runs  over  the  in- 
ternal cai-olid  artery,  the  internal  jugular  vein,  and  the  pneumoga«trie  and 
spinal  accesHory  nei'ves.  Changing  its  direction,  the  artery  ascendn  the  nvck 
Uy  ihc  level  ofthe  tranHversc  proeess  of  the  atlas,  where  it  again  talce.s  a  hori- 
zontal course,  pat^ning  thmuiih  a  gix^ve  on  the  mastoid  portion  <d"  the  tem- 
poral bone,  and,  al\er  pUMsirig  under  the  Hternu-mabtoid,  i*pleniu8,  dig&^trie. 
and  trachelo-ma^toid  mu-scles,  pierces  the  insertion  of  the  Bptenius  capitis^ 
and  is  distributed  to  the  posterior  part  of  the  scalp. 

The  occipital  arter\'  may  require  ligation  either  on  account  of  wounds  or 
for  the  cure  of  aneurism. 

Operation. — The  ligation  of  the  cervical  portion  of  the  tx-cipiuil  \h  an 
operation  which  demands  both  anatomical  knowledge  an*!  surgical  «kill. 
Tne  incision  should  bu  made  along  the  antenur  boitler  of  the  storno-cleido- 
mastoid  muscle,  beginning  bet  weeu  the  lobo  i>f  the  ear  and  the  nimua  of  the 
jaw,  and  pn^longed  downwards  two  inches  aiul  u  half.  (See  Fig  553.)  At  (he 
upper  angle  of  the  wound  the  integument,  and  the  subculaneouH.  connective, 
and  adipose  tissues,  alone  should  be  incised.  The  deep  or  parotid  fascia  in 
this  situation  must  not  be  opened,  otherwise  a  Halivary  fi**tuia  will  be  likely 
to  follow.  At  the  lower  pan  i»f  the  parotid  gland  the  deep  fartcia  may  bt-  in- 
cised, after  which  the  finger  can  be  carried  beneath  the  gland  and  the  luttcr 
be  drawn  outwards  and  upwards.  A  retnictor  being  now  jtlace<i  beneath 
the  anterior  edge  of  the  sterno-niastoid  muscle,  the  latter  sjiuuid  Ih3  ptdh**! 
outwards,  thus  exposing  a  deep  fossa,  at  the  bottom  of  which  will  1h>  seen 

the    digastric    and     slyIo-l»yi>t.i 
Pio.  668.  musi'les.      These    being    pu^-lM-l 

upwaixls.  the  occipital  iii 
may  be  seen  cros*sing  the  ii  '.  r 
nal  C4in>tid  vesstd  and  the  inter 
mil  jugular  vein,  and  resting  in 
the  cur\-e  formefl  by  the  wmi 
of  the  hypoglossal  ner^'e  a^ 
abruptly  turns  across  the  neckj 
ininiediately  behind  which  wit 
bo  the  most  convenient  point  to 
iiK-ise  the  artery  and  to  cncirrlt* 
it  with  a  ligature.  In  dr)inir  Lhiii 
the  neeille  should  be  piLH.Ht*d  from 
without  inwards,  tut  a>  m^i  to 
danmge  the  jugular  vein. 

The  ligation  of  the  oct^tp*tai 
portion  of  the  arlerj''  is  a  mi  li 
less  ditlicult  operation  than  (Ku' 
just  described. 

An  incision,  nearly  lunnXAintal. 
should  bo  made,  I  wo  tnehe«  in 
length,  (Kmimencing  at  the  apex 
of  the  mastoid  procesa  of  lh« 
temporal  bone,  and  extending  backwards  and  very  slightly  upwards,  (Sv;* 
Fig.  553.)     The  ojwrator  divides  consecutively  the  skin  and  subeulau«oi» 
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tisHue.  the  outer  boHor  of  the  storno-mastoid  muscle  and  it«  aponeurotic  ex- 
paric^ion,  the  spleniuH,  uinl  Hnally  the  ttmiplexus.  Search  must  now  l>e  niiuie 
for  the  artery,  hy  intrrKjufinf;;  a  linger  into  the  inner  an/^lo  ot^  the  wound, 
when  it  may  by  the  puUalion  be  detected  between  the  mastoid  pix)ce8«  of 
the  temporal  lione  and  the  tranHvei*i§e  pruee^*tt  of  the  atlaw,  from  which  point 
it  can  be  traced  externally  to  a  more  Buperticial  position,  in  the  direction  ot* 
the  »pleniu8  muHcle,  where  it  may  be  isolated  from  the  occipital  vein  and 
tied.  (Kig.  558.)  If  the  vessel  bo  denuded  near  to  the  mastoid  jimcess, 
unusual  care  will  be  demanded  not  to  damage  the  larpo  mastoid  tril»u!aries 
which  join  the  oecipit4il  vein  in  this  locality  and  eKtahlish  a  communication 
between  the  latter  and  the  lateral  sinus  of  the  brain. 


I 
I 


I 


Ligation  of  the  Temporal  Artery. — The  temjjoral  ariery  is  the  continuation 
of  tliL'  oxton»;il  <ai"nii(],  The  vcnsel  after  0mer<;in^  tVoni  beneath  the  upper 
pan  of  the  parotid  gland  ci'oKnert  the  xypoma  immediately  poftterior  to  the 
condyle  of  the  inferi<ir  niaxillaty  bimf.and  one-fourth  of  an  inch  in  f'nmt  of 
the  cartilage  of  the  ear.  About  atie  inch  and  a  Imlf  above  the  zygoma  the 
artoiy  divides  into  the  anterior  and  posterior  temporal  branchea. 

The  surt/ictil  reUitions  t»f  the  vessel  are  quite  simple.  It  is  covered  by  (he 
ekin,  superticial  fascia,  attrahenb  auns  niunele.  a  loose  connective  tissue  formed 
iVom  the  parotid  and  ten»poral  regionn.  nnd  a  lymphatic  pland.  The  temporal 
vein  lies  on  the  auricular  nide  of  thearterA',  and  on  both  its  anteiior  and 
pcwterior  aHpecia  run  ncn'ea,  viz..  the  temporal  brancheH  of  the  facial,  and 
the  auriculo-lemporal  from  the  interior  maxillary. 

In  former  times  the  o]»ernlion  of  arleriotomy  was  frequently  praetiHcd  on 
(he  temporal  artery,  or  on  one  of  its  branches.  The  ligation  of  the  vessel 
may  be  renderetl  necesf*«ry  on  account  of  wounds,  or  in  cases  of  aneurism. 

Operation. —  Between  the  cartilage  of  the  ear  and  the  condyle  of  the  jaw 
make  a  vertical  incisi(>n  one  inch  in  length  (*Bee  line  on  Fig.  553.  showing  the 
line  for  the  operation).  After  diviiiing  the  skin,  the  superficial  fascia,  and 
some  fibres  of  the  atirahens  auris  muscle,  the  operator  will  come  u]ion  the 
loose  connective  tissue  which  envelops  the  artery,  veins,  and  nerves,  and 
probably  a  small  lymphatic  gland.  It  is  generally  thought  best  to  ligate  the 
vessel  a  short  distance  above  this,  as,  in  the  event  of  su|»pur:ition  following 
the  operation,  there  would  be  less  pif>bBbility  ni'  the  pus  burrowing  in  the 
contiguous  parts,  a  result  certainly  to  be  anticipated  if  this  fibrous  capsule 
were  opene<l.  The  strength  of  the  Hbnnis  bands  which  surround  the  arterj' 
necessitated  the  exerciKe  of  co!»siderahlo  force  to  efl'ect  its  com]>lele  isola- 
tion. Arter  accomi>]ishing  this,  the  nee<ile.  or  any  other  instrument  used  for 
introducing  the  thread,  shtiuld  be  passed  from  the  ear  lowarils  the  orbit, 
eounterjiressure  being  made  with  the  finger,  and  a  close  scnitiny  instituted 
to  8eo  Inat  no  nerve-filatneril  has  been  included  in  the  l<M>p  of  the  thread. 
(Fig.  658.) 

Lig-ation  of  the  Internal  Carotid  Artery. 

Ligation  of  the  internal  carotid,  exeept  in  casi's  of  a  wound  of  that  vessel, 
is  an  operation  which  has  been  abandoned;  ami  even  when  eonlemplated  for 
hemorrhage  occurring  in  ihe  region  of  this  ariery,  it  will  be  better,  in  view 
of  the  great  uticertuinlv  attending  the  true  source  of  such  bleeding,  to  tie 
the  primitive  carotid.  In  a  shot  wound  of  the  face,  Dr.  W.  H.  Hramlelte,  of 
Virginia,  lied  the  external,  internal,  and  comnum  t-arolid  arteries.*  In  an 
open  wound  of  the  neck,  and  when  the  irijuiy  to  the  internal  carotid  is  im- 
mistakable,  the  ligiituro  should,  of  preference,  be  applied  to  the  damaged 
vessel  and  on  both  sides  of  the  lesion.  The  rapidity,  however,  with  which 
death  follow.s  such  accidents  renders  it  very  improbable  that  the  services  of 
the  stirgeon  can  be  sutficienlly  piv»mpt  to  avail  tor  Ihe  rescue  of  his  patient. 
If  such  an  ojieration  weiv  deemed  advinahle.  the  same  incision  a.s  I  hat  require<i 
for  the  ligature  of  the  external  carotid  would  be  demanded  ;  remembering,  at 

•  Nttv  Tork  Medical  Bftoonl,  1869-70,  toI.  iv.  p.  2W. 
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the  same  time,  on  reaching  the  cellular  envelope  of  tlio  blood-vessels,  that  the 
internal  ciirotid  is  the  external  of  the  two  arieries.  and  thai  nn  [>a:>isiu^  tlir 
needle  the  point  of  the  inHirument  should  be  direct^jd  from  the  inteniiU 
jui^ular,  that  in.  tVoin  without  inwards,  and  that  it  be  so  guided  by  the  fingiT 
as  not  to  injure  the  external  carotid,  which  lies  to  the  inner  side.' 


Ligation  of  the  Snbclavlaii  Artery. 

The  ligation  of  Iho  nuljclaviaii  artory  was  lirst  attomi>lcd  by  Sir  Astlev 
Cooper,  in  180i».*  The  ta»e  wa»  one  of  uneunnni,  and  was  attended  witn 
such  displacement  of  tlie  clavicle  and  adjoining  parts  that  the  operation  wiu* 
found  impracticable  and  had  to  be  abandoned.  The  same  year,  however, 
it  was  accomplished  by  Kamndeu  (or  aiiuuriHm  of  the  axillary  artery.     Tl»o 

SUiont  survived  tive  days.  In  1811.  Sir  William  Blizard.and  in  1815,  Thomas 
lixard,-)-  each  tiud  tlie  nubclavian.  Both  patients  died.  Dr.  Colles.J  in  1H15. 
performed  the  oiiemtion,  but  wiihout  success.  On  the  Sth  of  ScplemlxT. 
1817,  Dr.  Post,  of  New  York,  niado  the  first  successful  ligation  of  this  vi>-.  ' 
and  in  1820  Mr.  Liston  was  equally  fortunate  in  a  case  of  subclavian  d*  i  ^.i 
tion.  Since  that  time  the  artery  has  been  many  times  tied,  with  reMills 
which  will  be  bei*eat\er  slated. 

Surffical  anatomy. — The  subclavian  artery,  In  ils  course  from  the  source 
of  ilH  origin  to  the  first  rib,  is  ci*08scd  by  the  scalenus  aniicus  muscle,  and 
thereby  divided  into  Ihrx^e  surgical  region ts :  the  lirst,  from  its  origin  to  the 
inner  bonier  of  the  scalenus  anticus  muscle;  the  second,  that  part,  beneath 
or  covered  by  tiiis  luusde  ;  and  iho  third,  I  he  romaiiiing  portion  of  the  vessel 
from  the  external  margin  of  the  scaletms  mu.scle  to  the  tirst  rib.  It  is  rare 
for  either  the  first  or  the  second  part  of  the  vessel  to  become  the  subject  of 
o|)e  ration. 

In  consequence  r)f  the  diflerence  in  origin  of  the  arteries  on  the  two  sidM, 
the  surgical  relations  of  thi*  first  portions  of  the  vessels  are  not  iduntical, 

Fint  retfion. — On  the  right  side,  the  subclavian  arteiT,  coming  fn>m 
the  innominate,  begins  under  the  storno-clavicular  articulation,  and  niiw 
upwards  and  outwai'ds  to  the  inner  edge  of  the  Hcalcnus  anticus.  In 
front  lie  the  skin,  the  suporticial  fascia,  the  platysina,  the  dfvp  t^nscia.  the 
clavicular  origin  of  the  slerno-clvido-mastoid,  sterno-hy<»id.  and  sifrrif- 
thyroid  muscles,  and  a  second  leaf  of  the  deep  cervical  fascia.  It  i-  u!^" 
crossed  by  the  internal  jugular  and  vertebi-al  veins,  and  by  the  pmiiin" 
gastric,  cardiac  filaments  of  the  sympathetic,  and  phrenic  nervos.  Boliin.l 
Uie  artery  lie  the  longus  colli,  the  transvorso  process  of  the  seventh  rervi'-al 
verlebni,  the  sympathetic  nerve,  and,  to  simie  extent,  the  ivcurivnt  laryngeal 
ner\'c.  The  thoi'acic  surface  nf  the  vessel  is  in  contact  with  the  pleura,  and 
below  is  situated  the  subclavian  vein. 

The  first  portion  vf  the  left  subclavian  artery.  c*imiDg  from  the  arch  of  the 
aorta,  is  a  longer  and  deeper  vossel  than  the  right :  it  rises  almost  vertically 
into  the  neck,  instead  of  fornuTig  a  gradual  cun'e  like  the  vessel  on  the  (tpjHv 
site  side.  It  is  covered  in  fr'ont  by  the  skin,  the  subcutaneous  connective 
tiwue.  the  platysnm  myoid.  the  deep  cervical  fa>*cia,  the  sterno-cleido-nia.siiM'l, 
Stomo-hyoid.  and  sterno-thyroid  muscles,  the  piicumogastric.  the  phrenir  ami 
cainiiac  nranches  of  the  symitathetic  nerve,  the  intemal  jui^ular  and  intumii- 
nate  veins,  the  pleura,  the  lung,  and  the  lelt  carotid  artery.  l'ot^ii-ri«'Hy 
arc  placed  the  a?sophagus,  the  thoracic  duct,  the  sympathetic  tierve.  and  ihc 
vertebral  column,  with  the  longus  colli  interp«>sed.  i)n  the  insidi;  iirv  thu 
GDtiiophagus.  the  tnichoa,  and  the  thoracic  duct;  and  on  the  ouLaide  U  iht> 
summit  uf  the  pleura. 

The  relatione  of  the  second  and  third  portions  of  the  two  subclavian  artrnr* 
are  alike, 

Second  region. — The  second  portion  of  the  artery  has  in  fVont  thv  akin,  lh« 


■  L«indon  Metl)<»J  R«vtoiv,  vol.  ii.  p.  3U0. 
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fliiperficiul  faf^oia,  tbo  plutyHma,  the  deep  i'ascia,  tbo  clavicular  head  of  the 
ftterno-cloido-maHtoid,  a  second  la^-er  of"  the  cen'ioal  fascia,  ihc  Rcaleiius 
ttutiouH  with  itf*  dense  eheath,  the  phreuic  nerve,  and  the  aubclavian  vein. 
PoelerioHy.  the  artery  rentw  ujnm  tlie  rtcalcnus  mediuR;  above  are  the  cords 
of  the  braohiiil  plexus  of  ner\'es,  and  behtw  is  the  pleura. 

Third  rt'tjiott. — Tbirt  rt'^icm  \a  the  mont  iinportartt  from  a  surgical  point  of 
view  ;  it  ini  the  ivjjion  of  election,  and  embraces  both  the  greatest  extent  of 
tlio  artery  and  iiw  most  accessible  position.  It  corresponds  to  the  posterior 
inferior  conical  Iriangle.  a  sjiace  which  is  bounded  anteriorly  by  the  posterior 
boi*der  of  the  stenio-cleidi>-inast<»id  muscle,  8U]>tiriurly  by  theomo-hyi»id  mus- 
cle, externally  by  the  inner  ed>jy  of  ilu?  trapezius  muscle,  and  inferiorly  by 
the  clavicle  und  the  rti*rtt  rib.  fn  the  undisHccted  neck  there  is  a  niaj'kcd  de- 
pression above  the  clavicle,  over  the  region,  which  is  sometimes  termed  the 
Bunra-rlavit'ular  lossu,  and  at  oilier  times  thf  sulK'lavinn  fossa. 

In  front  of  tbe  Kubclaviun  arter^y,  in  the  third  region,  lie  the  Mn.  the 
superficial  fascia,  the  jilatysma,  the  deep  faweia.  two  or  three  lymphatic 
glands,  the  external  jugular,  snpra-scapular,  and  transverse  cervical  veins 
and  arterii»s.  the  descending  tilaments  of  (he  cervical  plexus  of  nei^ves,  tbe 
subclavian  muscle,  and  the  clavicle.  Behind,  the  artery  rests  on  the  scalenus 
mcdius  muscle ;  above  and  to  its  outer  ^ide  are  the  omo-hyoid  muscle  and  the 
brachial  plextin  of  nerves.  The  subclavian  vein  is  immediately  behind  the 
clavicle  and  below 
the  artery.  ^»^  '^^^ 

Immediately  ex- 
ternal to  the  inser- 
tion of  the  scalenus 
anticus  muscle,  upon 
a  pt-rttniiient  eleva- 
tion of  the  tirst  rib, 
known  as  its  tuber- 
cir,  the  subclavian 
artery  passes  into 
the  axilla.  From 
this  fact  arise  two 
practical  hints:  tirst, 
in  searching  for  the 
vessel,  the  recogni- 
tion of  this  bony 
prominence  by  the 
tingcr  will  reveal  its 
p<3sition  ;  and,  sec- 
ond, from  the  ba-^e 
of  sup])ort  ottered  l>y 
the  rin  ii  is  not  dif- 
ficult to  control  the 
circulation  through 
the  vensels  of  the 
upper  extixMuity  by 
prt'ftsing  with  the 
fingers,  or,  what  is 
better,  with  a  pi-op- 
erly-proiected  ring 
of  a  door-key,  thrust 
down  beneath  the  clavicle.  Fig.  550  furnishes  an  exposure  of  the  principal 
anatomical  com|Mmonts  of  the  subclavian  region. 

Opkration. —  The  point  nf  dection,  or  external  to  the  scalenus  autinis  muscle. — 
The  proper  posititm  in  which  to  i)lace  the  patient  is  the  recumbent  one,  with 
the  shoulders  moderately  elevated,  the  lioml  extended,  and  the  face  turned 
somewhat  to  the  sound  side.     Various  incisions  have  been  recommended  by 
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SuLrUrtan  n-k'.  i<  i^Ki-Duuloit) ; /,  Ike  tnii»rvltu  niuacle; 

!■  pei>ii  rtsCf'iTliig  tli>'  ■i)(iiu-*i -tjiulat  ilihI  traii«\tTBc  nsrriral  veitu  AOd  fliiptyltif 
(iilo  fr)  tlip  lotornal  Jiteulftr  T<'iri.  By  |itillluc  thU  vein  Hilde,  the  mibclMviRii 
■ricry  ii  rxv^iwil  h*  il  cuirrKos  fnitii  tii;n««lli  Mir  •culcntWAnlkriM  oiuacle.  Abuvft 
nod  tu  the  oui«r  vide  <iri<  Um  oonb  of  tb«  linu:hlAl  pleziu  of  bcitm. 
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difTurunt  sui^geona  for  the  exposuro  of  the  artery.  Itoux  roeornmeudeii  a 
vertical  incision,  the  lower  extremity  of  wliich  should  rosl  on  thi?  clavifle : 
Marjulin  directed  one  like  an  inverted  ^,  tUv  base  towanis  the  ehiWele ;  Ijti- 
fVftne  ftdoijtod  a  nin^le  incision,  jiarallei  with  the  upper  boinier  of  the  cla\icle, 
and  Physick  pi-eferrud  one  fashioned  like  the  letter  V.  A  sh^htly  curvihnyar 
iuciwion,  somewhat  straigUter  than  the  letter  S,  meets  every  requirement  »»f 
the  operation.  (See  line  on  Fiir-  553.)  This  incision  should  commence  over 
the  external  half  of  the  clavicular  head  of  the  aterno-eloido-mastoid,  half  an 
inch  above  the  clavicle,  and  bo  carried  jiarallel  with  that  bono,  and  conform- 
ably to  its  cun'es,  termiuating  at  the  inner  ed^e  of  the  Iraiiezius  muscle. 
Some  prefer  drawing  the  skin  down  over  the  clavicle  and  dividing  it  dirt»ctly 
over  the  bono.  It  in  a  convenient  way  of  avoiding  ti»e  external  jugular  vein. 
When  (he  integumoni  in  relaxed  after  this  mode  of  incision,  its  elasiicity  will 
carry  iho  wcmnd  to  the  proper  distance  abtive  the  clavicle.  AUer  dividing 
the  skiu,  the  fascia,  the  phiiysnui,  an<l  Kometimea  a  portion  of  the  clavicular 
origin  of  ilie  Bterno-cleido-m:i«toid  muscle,  the  external  jugular  vein,  if  it  tw 
exposed,  should  be  detached  by  dividing  the  surrounding  ihreadrt  of  connec- 
tive tissue,  and  dmwing  it.  with  its  tribtitaries,  by  means  of  a  retractor,  iu 
the  diivciioii  whii-h  will  I'cmove  it  furthest  out  of  the  way  of  the  ojteration; 
this  usually  is  towards  the  ti-a|>eziuH  muscle.  If  the  vein  is  large,  and  cannot 
be  disposed  of  iti  this  tnanner,  and  is  likely  to  embarni«.s  the  progrehs  of  the 
opemtion,  it  should  be  tie<l  with  two  litralurcs  and  divided  between  them. 
With  the  director  the  surgeon  now  bretiks  up  the  loose  cellular  tistiue  and 
the  omo-hyoid  aponeurosis,  tying,  if  nocessary,  the  tranaverKalis  colli  artery, 
which  will  probably  be  l>rought  into  view.  He  should  now  make  u  careful 
examination  of  the  wound,  ui  order  to  locate  the  vessel.  If  the  (scalenus 
musclo  is  recognized,  the  search  must  bo  made  upon  its  outer  side;  if  tho 
cords  of  the  bnichiit!  plexus  or  the  omo-hyoid  muscle  are  seen,  the  exploni- 
tiun  must  be  carried  farther  downwants  iu  the  direction  of  the  chest,  anil 
more  inwards,  as  the  arlerj'  lies  between  the  scalenus  anticus  muscle  on  tbi," 
inside  and  the  brachial  plexus  on  the  outside.  If  these  landnuirks  do  nnt 
serve  to  convey  the  Tvqiu'i*ed  infomiatitm,  lot  the  tingcr  l>e  carried  down  alon£ 
the  outer  side  of  the  wound,  under  tbe  clavicle,  until  the  tirst  rib  is  touchcu, 
and  then,  following  the  latter  inwards  until  the  tubercle  is  ivnched.  feel  lor 
the  pulsation  of  the  ves-sel  immediately  on  its  outer  side.  This  tubertde,  to 
which  so  much  importance  has  been  attached,  is,  iu  my  experience,  not  a  voir 
reliable  gnido,  in  conHoqiience  of  its  development  being  olton  very  iraporfi*ci. 
I  attach  more  im[)ortauce  to  the  tense  edge  of  the  scalenus  muscle,  which 
can  always  be  distinctly  felt  down  to  the  firt*t  rib.  on  which  it  is  insertwl. 
The  examination  at  this  stage  may  be  considerably  simplitied  by  drawing  th« 
ehoidder  (Jownvvarde,  by  which  the  structures  at  the  bottom  of  the  wound 
will  be  made  much  more  superticial.  The  artery  having  bt^n  identitied,  th<i 
next  step,  an<\  a  very  delicate  one,  is  to  eftVct  its  denudation  without  injury  to 
the  pleura  or  to  the  stdidavian  vein.  Dr.  Warren,  while  isolating  this  vck^cI, 
in  a  case  of  uiuisual  perplexity,  o|»ened  tbe  chest,  which  was  announced  bya 
distinct  whistling  sound.  The  accident  in  this  case,  however,  did  not  intertVrtt 
with  the  patient's  recovery.  To  avoid  such  compli<'.atious,  the  operator  sboiiM 
place  a  finger  between  the  tendon  of  the  anterior  scalenus  muscle  and  tho 
vessel,  and  with  the  point  of  the  director  cautiously  tear  away  the  investing 
cellular  tissue  from  the  art ery,  always  keeping  the  instrument  directed  to 
wards  the  rib,  so  that  it  may  not  go  beyotid  the  pro]>er  timilution.  By  tbo 
sensation  imparted  to  tho  tip  of  the  tingor  he  will  l>e  able  to  determine  wbt-n 
A  way  has  been  opened  for  the  thread.  The  needle  bearing  the  ligature  mhonM 
now  be  conducted  round  the  vessel  fVom  without  inwards,  directed  by  th.' 
finger  statioD«::d  at  the  tubercle,  atl:er  which,  on  the  removal  of  the  iostni- 
ment.  and  its  l)eing  certain  that  the  thread  is  properly  placed,  tbe  vewcl 
may  be  tied.  (Fig.  SHO.)  In  my  possession  is  a  speciun-n  in  which  th* 
phrenic  nerve,  instead  of  occupying  tne  usual  position  in  front  of  tho  seal*  "i* 
muscle,  passes  into  the  cliest  over  the  third  part  of  the  ^ubclaviun  on-   > 
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The  pOMibility  of  such  an  anomaly  will  su^jgest  to  the  Burgeon,  when  tying 
tlio  vessel  at  the  seat  of  election,  the  pronriely  of  examininff  for  this  irregu- 
larity before  securirii^  the  ihreiid.  DoubtlosH  it  was  this  abnormity  which 
pnxluced  the  diajthruginatic  paralysis  that  ouce  followed  this  opei-ation. 


Fio.  6«0. 


The  inbcUTUirt  arh'r;  vipmod  «ntl  tli9  ll^iturs  pMioi). 

Opernti'on  in  the  second  parf,  or  hmeath  the  scalenus  anfinis  musele.. — Should 
it  l>e  found  iiuiH'rative  to  tie  the  enbolnvian  in  this  situation,  it  will  he  necefi- 
flarv  to  modify  I  bo  n|ior)ition  desfribed  for  tlu-  liif.'ition  of  the  vensel  external 
to  the  (walenus.  liy  rnukiiiiLr  a  more  extensive  diviwion  of  the  clavicular  ongin 
of  the  8ternc>-clei(lo-niast»*id  nuiHclo,  and  cultititj  the  Bcalenus  anticus  par- 
tially across.  Befnre  tliviilinjr  the  laHt-namtd  muscle,  ii  should  be  nd>*cd  on 
a  diivetor.  and  only  a  tew  libres  sliouhi  be  cut  at  a  time.  It  will  be  advisable 
to  b'avc  the  inner  portion  of  the  muncle  undinturbed,  as  the  phrenic  nei-ve  is 
placed  in  frnnt,  and  tinally  to  the  inner  edge,  ol'  its  fuM.'iculi.  The  artery 
havin>c  been  uncovered,  iht-  needle  r^bould  bo  passed  from  above  downwards. 

Operation  within  //ic  sciiIchus  anticus. — Tbe  successflil  execution  of  a  ligation 
of  the  subclavian  in  this  region,  on  the  right  side,  involves  a  degree  of  bold 
flurgical  exactitude  which  is  not  possessed  bj'  all  operators,  and  on  the  loft 
eide  in  heset  with  ho  uiany  difficulties  that  nothing  shoil  of  the  direst  neces- 
sity can  justify  its  attempt.  The  subclavian  artery  has  biHiii  tied  within  the 
soalcnuH  anticus.  or,  as  it  is  sometimes  termed.  *'on  the  inicheal  side  of  the 
sculeni  muscles."  eighteen  times,  in  every  case  with  a  fatal  result.  I  have 
anTinged  these  eases  in  a  tabular  form : 
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In  Dnier  to  expose  the  ve&wl  within  the  scalonuH  on  the  right  side,  an  in- 
cinirtii  tluTii  incliort  in  length  should  Wo  oanied  piii-allol  with  the  upper  border 
of  the  chiviclu,  betci"i>i";f  at  tho  top  of  the  stornuni.     A  second,  about  the 
hiiino  length,  niunt  be  inude  ut  the  iiuicr  Ixirder  of  the  Hterno-nuit>toid  niuiwle. 
joining  the  first  at  lui  ao^^Ie  Hoinowbat  acute.      After  dividing  the  ekin,  the 
ftuperficial  faecia,  and  platysma,  the  surgeon  phouhl  examine  for  the  ftnterior 
jugular,  which  is  often  a  farge  vein  and  is  situated  at  the  anterior  edge  of 
the  Bterno-mastoid  muscle.     If  the  vessel  i^  present  it  inuHt  bo  drawn  aside. 
an<l  the  fleep  tiucia  opened,  both  in  tVont  of  the  musele  and  alonj;  the  iN>urs« 
of  the  clavicle  to  the  extent  of  tlie  first  inciHion.     Flexing  the  patient's  heml. 
BO  as   to   relax   the  sterrio-cleido-inaHtoid,  the  surgeon    next   sopuniles  \\\^ 
origins  of  this  musele  by  a  director  and  by  the  tingor  from  the  subjn. .  t.i 
i»arlft,  and  then,  dividing  them  across,  turns  their  extremities  out  of  the     -  \ 
In  the  cellular  tissue  underneath  will,  perha{>s.  bo  found  the  trunk  of  rb>'  .in- 
terior jugular  vein  and  one  or  two  muscular  branches  of  tlu*  thyroid  art.n.-* 
Pressing  these  aside,  and  dividing  the  sternohyoid  and  »lorno-thvn.Md  i     - 
cles,  the  openitor  reaches  the  sheath  of  the  carotid  artery  and  the  iiji*  1 1.  i 
jutrulai-  vein,  tlie  latter  lying  in   front  of  tlie  fii*sl   part  of  the  subcluv  s: 
Carefully  di?iiuigaging  the  vein  from  84jmo  loose  cellular  connectiouH.  it  sh'Mil'l 
be  drawn  inwani,  whei»  the  subclavian  will  be  exiK>8e<i,  crossed  in  fnnil  bv 
the  ]ineuinogastric,  cardiac  branches  of  the  symnatnotic,  and  phrenic  nervr* 
I>is|>ltteing  ihuBo,  so  as  to  om^n  a  way  for  the  needle,  the  latter  must,  bo  CArricd 
round  the  artery  from  bvlow  upwanls.  so  as  not  to  injure  the  pleura.     In 
bringing  tin*  instrument  round  Ibe  posterior  surface  of  the  vessel  it  must  be 
made  to  follow  closely  its  wall,  so  that  the  reciurent  lar\^lgeal  and  sympii' 
thetic  nerves  be  nol  damaged.     The  thread  may  be  placed  between  thi*  •<■  w- 
lenus  muscle  and  the  thyroid  axiA,  or  between  the  vertebral  and  innomioAic 
arteries. 

CoUattntl  i'irculation. — The  subclavian  inside  of  the  scalenus  gives  off  th* 
vertebral,  the  internal  mammary,  and  tho  thyroid  axis.  When  iho  vmmI 
is  ligated  in  its  second  or  third  portion,  thus  cutting  the  main  chaniwl 
by  which  tho  blood  reaches  tho  upper  extrenuty,  the  vitality  of  the  part* 
bel(»w  can  be  maintained  only  in  the  following  manner.  Two  bnuuhe*  •»» 
given  oH"  by  the  thynjid  axis,  which  run  acnws  tho  neck  m  the  diriH'tinn  of 
the  shoukh-r.  Tht-se  are  the  stipni-scapnlar  and  transversalis  colli  artvrii^ 
The  first  loaches  the  florsum  of  the  scapula  at  the  coracoid  notch,  and  lh« 
ftecoud  descends  along  the  posterior  border  of  the  booe.    Coming  in  the  op- 
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Thri  line*  Imtirath  the  artvry  mark  thf  division  b^ 
twiM-11  Xhf  iiHl>clitvUii  ami  the  uillUry  :  •!,  Iljciiiurft  u& 
t)>e  in]lH.-tavlaa  at  <M   tbini    |Mirl ;   h,  thyrt<t<)   axla;  d!, 


trandTi-rmlU  rotll ;  r,  «ii)'r««ri«i>t|])tr  hrmnrlit^;  »,  tli« 
•iitiH-AiiiilHrtirilii'axllU.  a,  lu  o<'rwll»arApiilv  lirancb, 
the  two  lD<«culaUtiR  villi  tlii<*u  of  the  tliyrvid  uia 
brhlnd  and  at  tl)«  domitu  of  Ibc  amiml*. 


The  opera- 


positv  direction,  and  derived  from  the  axillaty,  is  the  Bubt^capular  artery,  a 
branch  of  which — the  dorsnlis  scnpnhi' — meel8  and  inoHCuhites  with  the  supra- 
ficapular  bmnch  from  the  thyroid  uxis,  in  the  muscles  upon  the  ncapuhi.  Avhile 
the   main  trunk  of  the   sult^cupu lar 

joins  the  de!*ccnrliri^  hrai»choH  of  the  Pio.  561. 

posterior  bcajHilar,  which  is  also  de- 
rived from  the  thyroid  axis  (Fig. 
561):  thus  the  toAs  of  the  direct 
channel  is  supplied. 

The  Heparation  of  the  ligature  from 
the  8ubchivinn  artery  after  doligation 
takes  place  in  inonl  instances  between 
the  eleventh  and  the  fifteenth  day. 

Lii^ation  in  the  tbiixl  part  of  the 
subclavian  has  been  followed  by  a 
very  heavy  mortality.  Of  21  cases* 
collected  l)y  Mr.  Poland,  in  which 
thit*  part  of  the  vessel  whs  ligated  tor 
aneurism,  9  recovered  and  12  ended 
fatally. 

Dr,  Norrirt's  tablesf  contain  69 
cases  of  deligation  of  the  subclavian. 

with  36  recoveries  and  33  deaths,  a  mortality  of  47.8  per  cent 
tiou  was  done  56  times  for  aneurism  and  9  times  for  wouuds. 

Dr.  Willard  Parker,  of  New  York. J  has  tabulated  106  cases  of  ligature  of 
the  subclavian  artery.  This  collection  embmces  those  contained  in  Circular 
No.  5,  Sur^eon-iienenirH  Office,  U.S.A.,  35  in  number,  and  those  n^portcd  by 
ProfepHor  Pirogoft'  in  his  "Outlines  of  Military  Surgery,"  9  in  number.  Of 
these  ligations.  107  died  and  88  recovered,  u  mortality  of  5-1.5  per  cent.  In 
70  of  the  cases  tlie  vessel  was  ligated  for  causes  other  than  aneurism :  48  of 
tliese  terminated  fatally,  a  mortality  of  68.5  per  cent.  In  9  in^itances  the 
seoon<]  part  of  the  vessel  was  tied,  with  4  dealh.s.  and  in  174  cases  the  third 
part  was  ligate<K  with  89  deaths.  C*f  the  pei*sons  operated  on.  so  far  aa 
notice<i,  138  were  males  aiu)  14  females.  The  j'oungest  patient  was  eigh- 
teen years  old,  and  the  eldest  seventy-three  years.  In  134  instances  the 
side  of  the  body  was  noticed.  Of  these,  82  were  on  the  right  side  and  52 
on  the  let>. 

Dr.  Koch's  collections  embraces  212  cases  of  subclavian  ligation.  Of  these, 
70  wero  performed  lor  causes  other  than  aneurism,  48  of  which  died. 

I>r.  Otis  i-ccords  52  ligations  of  the  sulK-lavian,  with  41  deaths,  a  mortality 
of  78.8  per  cent.||     These  operations  were  done  lor  ^liol  injuries. 

Dr.  Morton's  table  of  **  liigations  of  Large  Arteries,  perlornicd  at  the  Penn- 
sylvania Hospital,"Tf  contains  2  cases  of  ligature  of  the  subclavian  artery  for 
aneurism,  with  1  death  and  1  recovery. 

Though  the  fatality  attending  this  operation  is  vary  great,,  yet  it  must 
not  bo  forgotten  that  the  conditions  which  require  its  jierforniaoce  are  in 
themselves  otlen  neceHsnrily  Intnl.  and  that  in  traumatic  cases  death  is 
generally  the  renult  of  the  injury,  and  not  of  any  cause  connected  with  the 
deligaliou. 

The  cause  of  death  in  a  large  majority  of  instances  after  ligation  of  the 
BubcUivian  art<*ry  is  hemorrhage. 

Complieaiinns. — ^The  surgeon  may  encounter  a  number  of  very  embarrassing 
diHiculties  in  his  attempts  to  ligate  the  subclavian  artery.  Some  of  these  can 
be  recognized  before  the  operation  is  begun.  Others  are  discovered  only  al^er 
the  parts  an>  exposed. 

*  Quv'i  HM|>ttal  RqiorU,  vol.  xv.,  1870.  f  Norrii>>  Contribationfl  to  Prscticftl  Surgery. 

Tr»n«M:tiim!<  of  the  American  Mpclinil  AsiiociBtion.  vnl.  xtHi.,  ISA?. 
Arch.  f.  a.  Klin.  CliirurK.,  B.  x.  py.  1H5,  2H0.  Berlin,  18«9. 

MMioa)  and  SurKieu)  Ui'tUfry  uf  Uw  War  of  th«  Kebtllion.  Part  I.,  wr^,  toU  p<  ^47. 
AmBricmn  Jtmrnitl  uf  th«  Me<hcnl  ScieDo(tii|  April,  1876. 
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In  large  aneurisms  thero  may  be  sucL  a  displacement  of  the  clavicle  and 

the  contiguous  purlw  that  the  vt^sKel  ih  rtMidcrcMi  iiiapi)it»iichablc. 

The  li.-*suL'H  ai*(>utid  I  he  8ac  mny  be  so  intillrated  ami  matted  together  by 
itirtiimiualoiy  lymph  thai  thv  sate  approach  to,  and  denudation  of,  tlie  artery 
become  matters*  of  the  ;j;roatet*t  dlHIfulty. 

The  sac  of  an  aneurism  may  irivolvo  so  much  of  the  artery  that  uo  suitable 
pla«ie  will  be  letX  for  the  appficalion  of  a  ligature. 

The  vessel,  oven  when  wifely  reached,  may  be  found  so  diseased  as  to  forbid 
the  deligntioii. 

The  artery  may  bo  eccentric  in  its  coui"8e,  and  from  this  circumBtanoe  not 
easily  ronchod. 

in  udditiun  to  Ihe  above  may  t>e  mentioned  the  dilatation  of  voinn,  enlarged 
glands,  and  pectiliarities  of  organization,  all  of  which  will  prove  sources  of 
difficulty  to  the  surgeon  in  nccomplishini^  his  contcnij)laled  object. 


ligation  of  the  Vertebral  Artery. 

The  vertebral  artery,  anniii^  from  the  subclaviaTi,  runs  directly  upwards, 
enters  the  vertebral  foramen  of  the  sixth  cervical  vertebra.  ]>ft'*M?8  thrnni^h 
similar  openinfj^n  in  the  verlebne  above,  and  after  reaching  the  upper  surta<v 
of  the  lul'is  turn>»  backwards  around  its  articular  process  ami  oni*.*rs  Ihe 
cranium  thivugh  the  ocripitul  furamen.  This  vessel  is  associated  with  the 
internal  carotid  in  HU|»plyiri^  the  brain  with  blood. 

Surgical  anatomy. — The  vertebral  artery  is  covered  in  front  by  the  skin,  « 
the  superficial  fascia,  the  platysma.  the  deep  fascia,  the  chivicular  oriijin  of 
the  Hterno-cleido mastoid  muscle,  n  second  layer  of  the  deep  fascia  (omi»- 
hyoid),  the  internal  jugular  vein,  the  inferior  thyroid  artery,  and,  on  (he  kiH 
Bide,  the  thonicic  duct.  Behind  it  is  in  relation  with  cellular  ti.'isue  arid  (he 
Humniit  of  the  pleural  sac.  having  on  its  outiside  ihe  thyroid  axis,  and  on 
its  inside  the  internal  jugular  vein  and  the  c-ai*otid  artery,  together  with  the 
pneumogastric  and  sympathetic  nerves. 

On  account  of  wounds,  or  in  consequence  of  subclavian  aneurism,  it  r»i;iv 
beC(mio  necessary  to  ligate  this  vesHel.  In  t  lie  only  cane  of  successful  li-r.-u  uf._ 
of  the  iiinotuinale  artery,  the  one  reported  by  Dr.  Smyth,  the  vertebnil  ami 
the  common  carotiil  wetx^  both  tied.  Professor  Willard  Parker  has  tied  rhp 
vertebral,  ami  at  the  same  tjnie  the  carotid  and  the  subclavian  arterioj*.  for 
the  cure  of  an  aneurism  of  the  latter  vessel.  The  vertebral  ha«  also  Ikvd 
ligated  by  Maisonneuve.  in  order  to  arrest  a  hemorrhage  followinir  a  shot 
wound  of  the  neck.  Two  other  cases  of  li^tion  of  this  artery  have  hv^n 
reported  by  an  Italian  surgeon. 

Ale.vander  has  tied  the  vertebral  arteries  for  the  euro  of  opilopsv  3^  lime*. 
In  mime  instances  a  marked  inipiv>vement  followed  the  0]H*ration,  in  ot Item 
no  change  for  the  Iwtter  was  observed.  Kxcept  in  ime  case,  both  vcftseU  were 
tied.  The  same  surgeon  tied  these  vessels  twice  for  infantile  paralysis.  twir< 
for  locomotor  ataxia,  and  once  for  chorea. 

Opkration. — In  case  an  external  wound  cxisU^d,  situated  near  to  tho  !*¥•»- 
lion  of  the  vessel,  llie  latter  might  \w  reaehed  by  carefully  etiijn 
oi>ening;  but  whi«n  such  is  not  the  case,  the  surgeon  must  nnikf  1m- 
the  arli^ry  by  systematic  approaches,  either  in  front  of  or  behind  the  »temi»- 
cleJdo-mastoid  muscle. 

B If  tht-  first  mfthofl  the  incisions  will  be  similar  to  (hose  emplove<]  f.>r  tvirij; 
ihu  innomitiate  artery, — that  is.  earrying  one  cut  di>wn  along  the  anterior 
border  td*  the  stenio-mastiiid  to  the  lop  of  the  sternum,  and  joining;  it  wi»h 
a  second  running  parallel  with  the  courr*eof  the  clavicle.  AtU-r  divi-iii  ■»  th.. 
cutaneous,  the  nuisetdar.  iind  the  fascial  layers,  the  sternal  and  a  p 
the  clavicular  region  (»f  the  sterno-masioid  muscle  must  be  severed.  I  im- . 
ncath  these  will  be  seen  the  Hterno-hyoiii  and  thyn»id  muscles.  Thene  d*^*"! 
not  be  divided  further  than  to  niise  their  outer  edges,  and  to  expOAe  thr 
sheath  of  the  carotid  artery  and  the  internal  jugular  vein.    As  tho  latter  c^ia- 
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kla  the  voviebral  artery,  it  will  onlv  (>e  ncrenwir}'  to  draw  the  sheath  with 
ita  contents  well  i!»wnnlH  towanis  tte  tmchea,  when  the  vessel  will  be  ex- 
poBed.  If  any  liifliculty  \»  exporicn<:cd  in  determining  its  position,  a  linger 
fthonUl  be  introduced  into  the  bottom  of  the  wound,  and  seareh  made  for  the 
tubfix'Ie  at  the  uxli'omity  of  the  Iransvei-He  proeeiis  of  the  nixth  eervifal  ver- 
tebra. At  the  root  of  tni»  proeosa  the  artery  onlers  its  first  foramen,  and 
immediately  below  this  itH  pulsation  should  be  discovered,  AOer  its  cai-eftil 
isolation,  the  i bread  must  be  passed  from  within  outwards,  in  order  that  the 
internal  jugular  vein  be  not  harmed. 

By  the.  secotui  vxetkod  the  vertybi*al  is  i*eaehed  by  the  same  incisions  as  are 
used  to  expose  the  suliclavian  on  the  tracheal  side  of  the  scaloni  muscles. 
If  this  plan  be  iidoptud  it  will  not  be  necessarj'  to  divide  more  than  the  cla- 
\icular  head  of  the  sterno-cleido-mastoid  muscle.  J)ne  care  must  also  be 
practised  not  to  injure  the  phi-enic  nerve  while  approaching  the  artery  in 
question. 

Ligation  of  the  Inferior  Thyroid  Artery. 

Except  in  case  of  hemorrhage,  the  result  of  a  wound  of  the  neck,  the 
snrgeon  will  rarely  feci  it  his  duty  to  ligato  the  inferior  thyroid  artery.  Roth 
vessels  have  been  tied  in  hj'pertrophic  conditions  of  the  thyroid  glands,  but 
with  such  indirt'eivnt  yiiucess  that  the  |>ractice  is  not  worthy  of  repetition, 
The  vessel  is  a  bninch  r>f  tl»e  thyroid  axis,  and  reaches  the  tfiyroid  nody  by 
passing  beneath  th«  f*hcath  of  the  carotid  and  internal  jugular.    If  fi*om  any 

»*  circumstjince  it  is  deemed  ncccKsarj-  to  resort  to  ligation  of  the  inferior  thy- 
roid, the  simplest  manner  of  reaching  the  artery  will  be  to  pn>ceed  as  for  the 
ligation  of  the  primitive  carntid.  namely,  by  making  an  incisiou  along  the 
inner  edge  of  the  sterno-cIeido-intiHtoid  muscle,  commencing  opposite  the  thy- 
roid cartdage,  and  prolonging  the  incision  d(^wnwar«is  townrds  the  sternum 
to  the  extent  of  two  an<l  a  half  inches.  On  reaching  the  sheath  of  the 
common  carotid,  the  oiwrator  next  lo(»ks  for  a  branch  of  the  inferior  thyroid 
passing  to  the  thyroid  uotly  1mm  l>onealh  the  sheath,  and  if  one  is  discovered, 
U  will  only  be  necessary  to  trace  it  back  until  the  trunk  of  the  artery  is 
reached  fn  the  tis8Ui*e  between  the  gi'eat  vessels  and  the  oesophagus,  where 
it  should  lie  lied. 


Ligation  of  the  Internal  Kammary  Artery. 

The  internal  mammary  artery  is  a  bi-anch  from  the  first  part  of  the  sub- 
clavian, which,  alter  its  origin,  passes  downwards  beneath  the  clavicle,  and 
dewceiuis  along  the  inner  surface  of  the  anterioi-  walln  <*X  the  chest  external  to 
the  pleura,  accompanied  with  its  satellite  veins,  ami  ivsting  upon  the  costal 
cartilage**  a  little  external  to  the  margin  of  the  sternum.  At  the  sixth  inter- 
costal space  the  vessel  divides  into  the  niuseulo-phreuic  uud  superior  epi- 
gastric uninches. 

Wounds  of  the  internal  mammary  are  not  uncommon  on  the  battlefield. 
It  is  pntbable  that  many  ]»eriHh  in  this  way  without  the  lesion  being  detected. 
When  alter  a  shot  or  other  injury  along  the  margin  of  the  sternum  the  signs 
of  internal  hemorrhage  aripear,  without  any  evidence  of  the  lung  being  im- 
plicated, a  wonnd  of  thu  internal  maranmr}'  may  be  reasonably  inferred. 

Five  cases  were  reported  during  the  late  American  war.  In  two  the 
artery  was  lied,  and  in  the  other  three  an  attempt  was  made  (I  suppose, 
after  the  manner  of  Larrev)  to  control  the  bleeding  by  plugging  the  wound. 
None  of  the  patients  8ur\ived  the  injury. 

Notwithstanding  the  fact  that  the  internal  mammary  lies  within  the  bony 
and  cartilaginous  walls  of  the  anterior  parietes  of  the  chest  for  the  Hi-st  thi'ee 
intercostal  npaces.  it.s  ligation  is  not  a  task  of  great  dilHculty^  unless,  in  con- 
sequence of  comminution  of  the  cartilages  of  the  ribs  or  of  the  sternum,  and 
the  resulting  extravasation  of  1»Umh1  or  of  inflammatory  products,  the  parts 
have  become  changed  in  their  normal  relations. 
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Operation. — Make  a  vortica!  incision,  commoneinfi:  at  the  lower  border 
of  tlie  c*Ia\it;le,  two  inches  and  a  half  in  lonsfth,  parallel  with  and  three  Hnes 
external  to  the  margin  oi'  the  stornutn.  Diviile  t!iuis*»ciitivt?ly  the  Mkin,  the 
suporHcinl  fascia,  the  fibres  of  tho  pcinoral  niusclo,  the  external  intercoiiial 
uponeiirosis,  and  tliu  niUHOulur  titnvH  of  tlie  internal  intureostal.  The  la«<t 
structure  can  he  best  opened  hv  ralHinij  and  dividing  the  fasciculi  on  ihe 
bent  extremity  of  a  dii*ector.  The  last  shreds  of  tissue  should  be  scratched 
throui^h  with  tlio  itiHtrunietil,  when  the  art^srv,  with  its  accompanying  veins, 
■will  be  exposed.  The  last  step  of  the  operation  consisted  in  isolating  the 
vessel  and  encin^ling  it  with  a  liju:ature. 

Deli^tion  of  the  internal  nianimary  below  the  thinl  or  at  most  the  fourth 
intercostal  space  is  scarcely  feasible,  on  account  of  the  dose  pnjximity  of  the 
cartilajtcea  ;  and  if  uiider  uiiy  enieri^eiicy  the  surgeon  is  conipeiled  to  lie  the 
vessel  at  a  point  so  low  down,  it  will  be  best  to  cut  out  one  of  the  costal  car- 
tilages with  a  pair  of  bone  fonvps  thus  tlirowing  two  intercostal  spaces  into 
one,  by  which  proccilurt*  ample  room  will  l>e  obtained  for  the  object  in  riew. 


\ 


% 


\v. 


>^^\4 


Ligation  of  the  Axillary  Artery. 

Surgical  anatomy. — Tin?  axilla  is  a  conical  space  situated  between  the  upper 
part  of  the  cheat  and  the  arm.     The  apex  of  the  cone  answers  to  a  |>oini  W 

tween  the  upper  bonier  of 
Tio.  662.  the  scapula,   the   elavielt*, 

and  the  first  rib.  When 
the  arm  is  brought  clo^e 
to  the  side,  the  axilla  be- 
comes a  more  fissure  ;  but 
it  presents  an  oxtonsiTe 
concavity  when  the  arm  i* 
drawn  oH'  from  the  l>od}', 
hounded  in  from  and  bi*- 
hind  by  muscular  folds,  the 
fiivt  formed  by  tin*  pfr- 
toralis  major  mii  i 

the  la«t  by  the  1 
doi-si  and  the  teres  tu   i  ■■ 
When   tiie  arm  i.*  ■...i: 
ried  off  from  the  side^  two 
fissures  can,  in   mi^it  in- 
stanceft,  bo  discovered  on 
the  surface  of  the  ebL'«t 
One,  commoncing   al    tho 
sterno-claviculur  art:>    !.. 
lion,  can  be  trace<l  t. 
arm.  ending  half  an   wr  h 
abiive  the  anterior  ni:»rL,'iii 
of    the   axilla.      Thi;*    tl- 
sure    murks    the   divi-i-n 
between  the  clavicnh:! 
the  sternal  portion  oi 
pectornlis    major    niu-;  it . 
the  ehiof  significance   <-! 
which  is  that  wheitojh-ti- <1 
it  leads  down  to  the  firat  portion  of  the  axillary  artery.     The  seciind  ti:*MiP 
begins  at  a  triangular  depression  below  ttie  middle  of  the  clavicle,  and  fX 
t4rnda  downwards  and  outwards.    This  fissure  is  the  cellular  iuterspace  which 
exi»t8  between  the  clavicular  fibret*  of  the  peetoralis  major  muscle  on  tb« 
inside  and  the  <lettoid  muscle  on  the  outside.     In  this  narrow  depreflfriori  lie 
the  cephnhc  vein,  and  a  small  branch  from   the  thoracic  acromial  artery. 


\  -  -' 


lictwfon  111*  •  iBvU'iIxr  •!  ' 
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(Fi^.  562.)  When  the  Hkiti  niifl  the  Hupurticial  faHcia  nre  turnod  anido  A'om 
the  pcc'loniiiH  inajor  nniHok',  ami  x\w  shoatli  of  the  latter  is  raised  from  the 
clavit'le  downwards  lo  lliu  li»l<l  of  the  axilla,  or  to  tla*  luwer  border  of  the 
muscle,  the  membntno  will  bo  Iniiiid  to  divide  into  two  lamella*,  ono  ])a«8inj|^ 
up  between  the  peeloruli**  maj(ir  and  pectui*aliB  minor  muBcles  {interptvtorai 
fascia)^  and  i)eeomin^  attaohetl  ti»  the  eost(»-eorae()id  upcmeurosiH  which  lies 
in  IVotil  of  the  subclavian  muscle.    (Fig-  5t>3.j     The  other  and  deepest  layer, 

Fio.  568. 


\ 


mill  b('iK«tl)  tli«  |w<tunilj«  minor  tiiutcie. 


passing  beneath  the  poctoralis  minor  ranaclo.  is  the  true  axillary  fascia^  and 
18  continuous  with  tne  nheatli  of  the  axillary  bloi.Kl-vessels  and  nerves  up 
into  the  neck.  (Kijtf.  564.)  When  this  doe]>  loaf  of  the  faHcia  is  opened,  a 
number  nf  lymphatic  glands,  fat,  connective  tissue,  arteries,  veins,  and  nerves 
will  be  exposed. 

When  the  peetoralis  major  muscle  is  detached  fi*om  its  clavicular  <»rigin 
and  reflected  inwards  and  downwardn.  the  pectoralin  minor  will  be  seen  in- 
serted by  its  tendon  n]ion  the  coraooid  process  of  the  scapula.  In  tVont  of 
the  pectoralis  minor  runs  the  cephalic  vein,  which  empties  into  the  axillary 
vein  immediately  beluw  the  clavicle  (Fi^.  564).  and  beneath  the  muscle  pass 
the  axillary  artery,  die  axillary  vein,  and  the  brachial  plexus  of  nerves.  The 
pectoralis  minor  muf^cle  divides  the  axillary  vessels  into  three  s^urgieal  re- 
gions,— the  tirst  above  the  upper  border  of  the  muscle,  the  second  beneath 
the  muscle,  and  the  thinJ  fi*otn  its  lower  marppn  to  the  insertion  of  the  latis- 
simus  dorsi  and  teres  major  muHcles.  The  first  and  Ihiixl  regions  only  are 
those  of  surgical  importance.  * 

In  the  first  re/rion,  tliat  part  between  the  subclavian  muscle  and  the 
peetoralis  minor,  the  axillary  aitery  is  covered  by  the  skin,  the  superficial 
fascia,  the  pectomlis  major  miisele.  and  the  two  layers  of  the  pectoral  fascia, 
having  the  axillary  vein  on  the  inside  and  the  axillary  plexus  of  nerves  on 
the  outside.  It  is  in  this  i^egion  that  the  cephalic  enters  the  axillary  vein. 
(Fig.  565.) 

OpKRATioN. — ^The  patient  shoulH  be  placed  upon  the  hack,  having  the 
shoulders  somewhat  raised,  and  the  flexed  arm  carried  a  little  off  from  the 
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hfjdy.  There  are  two  modoe  of  uncovering  the  voesel,  one  by  a  linear  in- 
cision, oponinu:  the  fissure  botwt^on  the  clavicular  and  Mternal  portions  of  the 
peclornli.4  major  muscle,  and  the  olUer  hy  a  rectangular  inciniou.  one  limb 
of  the  cut  corresponding  to  the  fiaBuru  between  the  deltoid  and  clavicuUir 
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PwtunUUi  iIItUIm)  kiiJ  turuwl  uliliii,  ihowlug  tho  dMip  pectoral  or  tru«  iixillfti7  hMcl&. 
Tb«  orphkltr    r«lti    U  aot^n    [«Mii>([    thrtmifli    thfr    fkacjk  to  •nter    tb*  ftilllftrj   T«la. 

Hobwom  tMTTe-CwlCi  4rs  •imt  npnteulvi  iwrformtlng  lb*  dHcifc 


portions  of  the  poctoralia  major  musolc,  and  the  other  corresponding  to  lh6 
course  of  the  clavicle,  hut  a  little  below  it.  (See  Fig.  553.)  By  either  rout« 
the  vessel  can  be  reached  without  much  difficulty.  For  one  who  is  not  entirely 
familiar  with  aruitoraical  details  the  last  method  will  be  the  preferable  one. 
The  drat  plan  has  the  advautajjfe  of  not  cutting  any  muscular  fibrc^s^  but  also 
the  disadvautatfc  of  hampering  Momewhat  the  manipulation  requi.«it«  to  tb* 
iBobition  of  the  artery.     1  shall  describe  I>oth  approaches  to  the  vetwel. 

First.  Make  a  vertical  incision  three  inches  long,  commencing  at  the 
clavicle,  in  the  middle  of  the  triangular  space  between  the  deltoid  and 
peotoralis  major  muscles.  A  second  cut  is  next  ina<le.  commencing  at  the 
first,  one  inch  below  tho  clavicle,  and  prolonged  inwards  three  inclios.  run- 
ning parallel  with  the  clavicle.  These  preliminary  incisions  should  not 
extend  deeper  than  tho  skin.  The  necessity  tV>r  executing  the  Inst  .^ne  An 
inch  below  the  collar-bone  arises  from  the  tendency  of  the  ttlatysma  to  draw 
up  tho  integument  when  ihe  latter  is  divided.  Tho  RUperhcial  fa-^cia  shouM 
next  be  raiseti  on  the  director  an<l  incij*ed,  it  luMiig  borne  in  mind  in  d^it^ 
this  that  the  cephalic  vein  and  the  dem-ending  branch  iif  the  tbonicie  arroniuil 
artery  lie  immediately  underneath,  in  (he  fissure  between  the  deltoi<|  ai>d 
pectoral  muHctes.  The  cephalic  vein  being  exposed,  and  tho  thin  layer  nr 
fascia  which  cov-^ra  it  being  divided  close  along  the  e*\tze  of  the  clavicular 

{>art  of  the  pectoral  muscle,  the  linger  or  a  director  will  suttice  to  ficparal-e  the 
atter  from  both  the  vein  and  the  deltoid.     After  dividing  the  platyBma,  tbe 
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operator  nex(  commences  the  detachment  of  the  fibres  of  the  pectoral  muscle 
from  the  daviiU*.  rutting  clo(*e  to  the  bone  by  short,  light,  and  repeated 
BtrokcH.  conipk'iiiig  iliediviHion  of  the  deepest  tiures  upon  the  director;  ailer 
which  the  muscle  may  be  turned  downwaixls  and  inwardiii.    In  doing  this  the 


Fio.  606. 


8(iri;l(^l  roUtioUM -iT  (}ii     .  -.y  iiburn  (ht*  jMo-titnlU  mliinr  liiiiMcIn  :  ii, 

cUvlcaUr  iwrt»r  tin-  ix-cr''!  liichMl  nn<l  tururtl  ti.>wii ;  h.  ibo  cfpluUlo 

v»lD  drawn  Mido  by  fthuuk,  >.-  . .  -....u  it  eaten  tbe  oxilUr}*  v«1d.  acmI  l-wuvftth 
which  an  v»«n  tb»  axillMrj^  nrtfirr  nnd,  fwrtliT  nut,  th»  nxillar;  ptcxu*  uf  iierv«»: 
e,  the  ruracold  proeMM,  to  whfi  li  !■  Attsi-hcil  the  (lect^mlU  mlniir ;  d,  tiia  dtiltciia 
miiKl*:  «,  the  ooncu-cliiv|culAraiK«DOQro*ls. 


thoracica  acromialis  and  superior  thoracic  arteries  will  be  exposed,  and  very 
probably  will  demand  ligation,  The  interpettoral  and  the  axillary  fascia, 
together  with  some  loose  cellular  tissue,  being  now  broken  up,  tbe  next  step 
is  to  identify  the  axillary  aHoiT.  in  duing  this  tlie  finger  should  be  intro- 
duced into  the  wijuihI.  and  made  to  touch  the  upper  border  of  the  pectoralis 
minor  muscle  bolow  and  the  clavicle  above.  These  points  being  ascertained, 
the  upper  and  lower  limits  of  the  vessel  have  been  determined,  and  between 
them  the  search  is  to  be  conducted.  If  now  a  careful  inspection  of  the  bot- 
tom of  the  wound  is  made,  the  axillarv  vein  will  be  seen»  corresponding  to 
the  middle  of  I  ho  clavicle.  If  any  <ii)uf>t  remains,  the  vohhcI  may  be  pressed 
with  the  finger  close  to  the  subclavian  muscle,  beneath  which  it  appears, 
when,  if  it  is  the  vein,  its  thin  walls  will  become  distended  by  the  impediment 
otTt-red  to  the  (mssago  of  the  bliMxl.  The  vein  having  been  discovered,  the 
surgeon  has  gained  his  second  landmark,  lie  knows  that  the  axillary  arlery 
is  on  its  outfr  or  humend  slde^  and  the  search  in  next  nmde  in  that  direction. 
Perhaps  he  passes  unnecessarily  far  out  and  encounters  the  cords  of  the  axil- 
lary plexus  of  ner\'es;  In  these  he  has  a  third  landmark,  the  artery  being  oa 
their  inner  side:  so  that  the  vessel  must  be  found  between  the  vein  and  the 
nerves.  In  addition  to  these  referential  points,  the  pulsation  of  the  artery 
may  be  felt,  which  will  serve  still  further  to  dispel  any  doubt   that  may 
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reninin  as  to  its  position.  In  effocting  the  ligation  of  the  artery,  the  work  of 
denudation  sbimlfl  begin  on  the  side  next  to  the  vein,  and  when  the  two  have 
been  He[)Uiiiled  the  point  of  a  tinger  shoulrl  1k»  interpoHod  while  the  i>oi*terior 
and  outer  RUrfaeeH  of  the  vcAHtd  are  In-ing  iHohited.  An  assiHtant  »h(mld  also 
dmw  the  ce])hah'c  vein  outwards  and  iipwai'ds,  and  if  the  external  jugular 
oomtnunit-alet*  with  the  fonner  over  the  eliiviele,  it  may  ho  necessary,  in 
order  tu  pull  tlio  cephalic  sutticiently  far  out  of  the  way  of  danger.  i«  tie 
the  communicating  nranch  with  two  threads  and  sever  the  vein  between 
them.  The  aricry  having  i»een  detached  fmm  all  itn  (Surrounding  counectionR, 
the  needle  hearing  the  ihivad  must  ho  passed  fi-om  within  outward?  above  the 
tboracica  acroniiallH  and  huperior  thoracic  branches.  it8  point  being  received 
on  the  L*nd  of  the  finger  ai*  it  appears  between  the  vessel  and  the  axillary 
plexuH  of  nen"es. 

Sfcotul.  The  arm  being  drawn  off  fW>m  the  side  in  order  to  render  apparent 
the  fissure  between  the  two  portions  of  the  pectoralis  major  muscle,  uri  ooiiqv" 

Fia.  566. 


<im 


7 


■^•«pii^*" 


AxllUry  utvry,  T»lfi,  and 


«sihmiihI  ;  »lsit  tiiM  nroi  |*orii>in  uf  tb«  Itfucbl&l  arttry.     High  on^va  of  Ui* 


incision  is  made  over  this  depression.  Ihreu  inches  in  length.  cornmenrin|f 
half  iin  inch  fVom  ihe  Hterno-clavicnlar  articulation.     The  skin  and  fii^    ] 
being  divided,  the  munvular  interspace  must  be  opened,  and  its  side*^  -^  i 
rated  with  the  director  and  the  fingers.    In  doing  thiw  it  musl  be  rememl 
that  the  course  of  this   fisnure  is  upwards   townrdt*  the  i-laviolc       It 
Attempt  is  mnde  to  enlarge  the  opening  dirt»ctly  backwai'dn,  the  a: 
never  be  found.     As  the  neparation  of  the  two  portions  of  the  |h*c; 
gressen.  the  arm  should  be  Drought  towards  the  side  of  the  body,  in  orl 
relax  the  muscle  and  to  allow  of  a  free  expOHure  of  the  dccpt-r  parts, 
space  botweon  the  clavicle  and  the  poctoralis  minor  being  reach***!,  ihe  -i   - 
sequent  steps  of  the  deligatiou  aro  tue  same  as  in  the  first  nietlu^  ab\:»4ly 
described. 

Surgical  anatomy  of  the  third  region  of  the  axillary  art/ry. — This  include*  • 
description  of  that  portion  of  the  axillary  between  the  lower  border  of  tlie 
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The  unlrrlnr  Kiid  pCMtMior  foI<b  of  th«  *xlll«,  imd  thit  blc«|)ii  mtuiclr :  ImntcdUiUl; 
aDi)4>r  tb««fiU<r)urfolilAn(l  tlio  bicipital  ■wvU  b«  wlitte  Udp  idvlnf;  tbt*  rnarve  uf  th* 
a&IUiiry  artvr)'. 


pcctoraliB  minor  muscle  and  tho  insertion  of  thu  IntisftimuH  dorai  and  teres 
niajor  niiisclut*.  The  voshcI  is  covered  in  front  by  the  skin,  the  Hnporficinl 
l'u*cia,  tho  pectoralis  major  nmi^clo.  and  (lie  axiilary  laseiu,  Behind  are 
situated  the  HuhKeapulariK,  the  tendonn  of  the  laliHsimus  doi*Hi  and  teres 
major  muscles,  and  the  muHcuio-spiral  and  circumflex  nei-ves.  On  the  outer 
aide  lie  the  conico- 

brachiulis   iiiUHcle,  Fio.  667. 

and  the  median 
and  niu»cuU>-cula- 
neouA  norvca;  on 
the  inner  f«ide  are 
the  ulnar  and  in- 
ternal cutaneous 
nervoH,  and  tho 
axillary  vein.  The 
branches  piven  off 
by  the  axillary  ar- 
tery are  the  tho- 
racica  acroniialiH, 
the  thoraciea  hu- 
pcrioris,  tho  tho- 
raciea  lonpa.    tho 

thoraciea  alari;*,  the  Hubacapularia,  and  the  anterior  and  the  posterior  cir- 
cumflex.    (Fig.  666.) 

Onco  in  about  thirty-fivo  timeB  the  radial  artery,  and  much  less  frequently 
the  ulnar,  is  given  oft'  trom  the  axillary, — an  irregularity  which  should  not 
be  tost  sight  ol'  in  canes  of  ligation  in  tliis  part  of  the  vessel,  as  the  one  trunk 
might  readily  be  mistaken  for  tho  other. 

Opbration. — The  patient  being  placed  in  the  recuml>ent  position  and  the 
arm  drawn  oft'  tW)m  the  side,  a  line  may  be  extended,  if  desired,  from  the 
junction  of  the  anterior  and  the  mid<lle  thin!  of  the  axilla  to  the  middle  of 
the  bond  of  tho  arm.   (See  Fig.  567.)     The  upper  extremity  of  this  line  will 

be   found   to  indicate   the  po(*i- 
Fio.  508.  lion  and  course  of  the  axillary 

vcHf^els.  When  the  arm  is  car- 
ried off  at  right  angles  with 
the  body,  the  anterior  and  pos- 
terior mu.scular  folds  of  the  ax- 
illa become  strongly  prominent. 
Emerging  from  beneath  the  an- 
_        "^^^^^^^^^^^^^^^jrv^^H  tcrior  folds  will  be  seen  the  bi- 

■  ^^^^^^^^^^^^^jj^^  T^^^^  ceps  flexor  and 

H  ^^^^^^^^^^^^^^    II.-  immediately  within  a 

^^^H   ^^^^^^^^^^^^^^B9Bl^^*^       ooraco-bnu-hialis.        ( Fig.    568.) 

^^^p .,^H[^^— i.  The   axilhir^'  artery  lies   along 

^^^  ^^F  tho    inner   edge   of    the    latter. 

W       iJmUJn**B  *«»y  fnon  n,.bodT..r.i  ihMDde.  fiii|t«rofon«     Placing  a  finger  in  the  sumndl 

ot  the  aMila,  at  the  upper  ex- 
ti-emity  oi"  ibis  line,  while  the 
arm  is  still  ab<)ucte<l.  commence 
at  this  point  an  incision  (Fig.  568).  which  should  be  prolonged  downwards 
along  the  inner  edge  of  the  coraco-brachial  ridge  for  two  inches.       Af>er 

»  dividing  in  succession  the  skin,  the  supeiiicial  taHcia.  and  the  deep  fascia 
(the  latter  upon  the  director),  muscular  fibre-;  of  the  coraco-braohittl  will  bo 
exposed,  and  search  mtist  now  be  made  for  tho  vessel,  the  parts  being  held 
asunder  by  a  retractor  and  the  finger.  (Fig.  569.J  The  arm  being  brought 
a  little  nearer  to  the  side,  the  director  alone  snould  bo  used  to  lacerate 
any  shreds  of  connective  tissue  which  may  ob8cui*e  the  paits.  To  discover 
.—49 


UmUilrAwn  ii«*y  inaa  tlto  bodj,  ani  ih<>  Index  fi&|t«rofoD« 

faiui<l  "f  Itiw  Nur^KOD  fixinfi  llie  lf)tt>K(iin«>nl  nt  thtiminiiiilt  uf  tho 

axtlU,  whllr>  witli  tl tlicr  tiau>l   l.r  )«  nlmiit  In  rMtiuiM-iKf  lh<r 

larUion  fur  Ui«  IlKation  «f  the  Ihlnl  port  uf  tlie  ■xllUr)'  urterv. 
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tbo  artory,  should  it  not  be  readily  recogni&ed  by  its  pulsation,  the  opomtor 
must  commence  at  the  coraco-braebialis  mu&cio  ami  w«>rk  bis  way  inwards. 

Kii*Hl  will  bo  seen   tlio  nie- 
Fiu.  661*.  tJiuu   norvo,  next   tbe   inun- 

ful<»-cutanuoufi  nerve  perlo- 
ni(in;r  thu  inuHelc.  and  then 
the  a.xillary  artery,  on  the 
inner  hide  of  whieh  lien  ibe 
axillary  voin.  Arter  the 
ve8»M.'l  baft  been  inolated.  the 
needle  Kbould  be  past^ed  Ins 
tween  the  artery  and  the 
vein, and  its  point  eondueltjd 
salely  round  b^'  making 
conuter-pret4.«*ure  with  the 
tinker  on  tlie  outer  Hide*  at 
the  Hanie  time  crowding  the 
median  and  musculix-utH- 
ncous  nerves  towanis  t  ho 
eoraeo-LirachiaUs  muHole. 


^sta^^^^ 


IflgBtluD  uf  ihc  axillary.    Tltr  ildtv  of  ihii  wotini]  lieM  •|«rt  I17  a 
n>tnu;lur  an4  ibe  tbunib. 


The  ligation  of  the  axil- 
lary artery  dales  buck  only 
to  the  year    Iftla.  when  it 
was  tiiNt  tied  by  Cbambor- 
iaine.  of  Jamaiea. 
In  all  eases  of  lij^jation  whei-e  the  ehnioe  lies  between  the  tirst  part  of  the 
axillary  and  the  third  part  of  the  suklavian  arter}%  the  U»ttor  should  be 
unheHitntingly  adopted^  as  both  the  easier  and  the  safer  operation. 


Ligatioa  of  the  Brachial  Artery. 

Sttrgical  anafomy. — The  hraehial  artery  extends  from  the  tendon  of  the 
tercH  major  muHcIo,  alon»;  the  inner  and  anterior  portions  of  the  arm.  to  aK>nt 
three-<iuarlei"»  of  an  ineli  below  the  bend  of  the  elbow-joint,  at  which  p<.»int 
it  divides  into  the  radial  and  ulnar  arterien.  The  vessel  is  quite  superfii  i;il 
in  its  entire  eour»*e.  It  is  placed  aluii^  the  inner  edj^c  of  the  coraeo-braehiiili* 
and  biceps  flexor  cubiti  muscles,  ar»d  in  a  groove  between  these  and  ihc 
triceps  extonsr^r  cubiti  ]n>steri<irly.  The  exact  relations  of  the  vessel  may 
be  considered  in  three  difterent  positions: 

1.  Upper  third. — This  includes  a  portion  of  the  Teasel  equal  in  extern  to 
the  humeral  ]>ortion  of  the  coi'acf>-brachialiH  muscle,  and  therefore  partly  in 
the  axillary  space.  In  this  division  the  braeiiial  artery  is  eovered  liy  the 
skin,  the  superticial  faseia,  and  the  bicipital  fascia.  Behind  lie  the  tricrp*, 
and  the  muscuU>-spinil  nerve.  On  the  outer  side  are  the  cornco-brachiahf 
muscle  and  the  median  nerve,  and  on  the  inner  side  aiv  the  basilic  vein,  and 
the  internal  cutaneous  and  ulnar  nerves.     (See  Fig.  5fi6.) 

2.  Middle  third. — This  part  of  the  artery  lies  ahmg  the  inner  border  of  the 
biceps  muscle,  and  is  crossed  by  the  median  nerve. 

3.  Lower  third. — The  vessel  is  situatcfl  011  the  inner  margin  of  the  bie^p* 
muscle  and  its  tendon,  and  is  covered,  in  addition  to  the  skin  and  fascin  '  • 
the  bicipital  aponeurosis.     The  median   nerve  lies  a  short   distance   (■■  .  - 
inner  side,  and   both  nerve  and  artery  rest   upon    the    brachialis   atr 
muscle.     (See  Fig.  572.)     The  hraehial  arlerv  in  front  of  the  bend  o 
arm  \»  invested  with  additional  inten.*st  on  account  of  its  relation  t«' 
cutaneous  veins,  espcoially  the  median  basilic,  which  lies  directly  ovim    ' 
vessel  and  is  sepanvted  from  it  only  by  the  bicipital  apitneurosis.       ' 

IB  generally  more  prominent  than  any  other  at   this  piirt  of  tht-  ; 

OQ  this  account  has  always  otTerod  an  attractive  mark  for  the  Lancut  of  tb* 
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pblebotomist,  by  which  means  the  artery  has  often  been  wounded,  giving  rise 
to  arterio-venous  aiieuriMin. 

There  is  also  in  ft'oni  of  the  articulation  at  the  bend  of  the  am  a  deep 
fossa, — the  aiiticubiul. — the  sides  of  wliieh  arc  formed  by  the  pronator  radii 
teroK  and  flupiuator  niUBole^,  atid  tht.*  floor  by  the  brachialiiH  anticua  mtihcle. 
In  this  fosna  are  the  bruchial.  ntdial,  and  uluar  arteries,  together  witli  the 
median  nerve  and  a  large  comuiunioating  vein.  Uenee  the  danger  attcMiding 
penetniting  "wounds  within  the  limits  of  this  region. 

The  branches  distributed  by  the  brachial  artery  arc  the  superior  profunda, 
the  inferior  profunda,  the  anastomotic,  and  the  mubcular. 

Opeication. — A  line  extended  from  the  Hummit  of  the  axilla  to  the  middle 
of  the  antibrachial  fossa  iudieates  the  entire  course  of  the  brachial  artt'iy. 
(See  Fig.  5fi7.) 

Ligation  at  the  upper  third. — Place  the  patient  in  the  recumbent  position, 
and  draw  the  arm  off  iVom  the  trunk.  Feel  for  the  muscular  ndge  of  the 
coraco-braohialis  just  within  that  of  the  bice]>s  muscle,  and  along  its  inner 
boi-der  make  an  incision  two  inches  in  length,  holding  llie  knife  at  right 
angles  to  the  surface  of  the  arm.  After  dividing  the  skin,  the  remaining 
layei's  of  fascia  nhould  bo  raist*d  upon  the  director  and  inciseil,  when,  al^or 
lacerating  its  slieath,  the  artery  will  be  exposed,  or  can  readily  be  detected 
by  it**  puliation.  W  from  any  cause  ihu  latter  is  not  distinguishable,  i)m 
artery  may  be  identiiied  by  ix'calling  the  fact  that  thei-e  is  nothing  interposed 
between  it  and  the  roraco-bnichialis  muscle  except  the  median  nerve,  and 
that  the  basilic  vein  lies  close  along  the  inner  side.  After  the  denudation  of 
the  arterj'  the  needle  must  be  paswt?d  from  within  outwards,  so  as  to  inflict 
no  injury  on  the  vein,  at  the  same  time  all  necessary  precautions  being  used 
not  to  include  the  median  nerve  in  the  ligatur-e.     {f'lg-  570.) 

Flo.  670. 
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Bnelila]  mritry  •nrjrcttd  by  ths  llK»tur». 


Ligniioti  at  the  miihllt  third.—  Divide  the  skin  for  two  inches  along  the 
inner  bonier  of  the  middle  of  the  biceps  muscle  Kaise  and  Incise  the  super- 
ficial fascia  with  its  f^t  on  the  dii*ector,  and  then  open  the  fibrous  mem- 
brane which  covciT*  the  biceps  muscle,  taking  cai*o  not  to  wound  the  median 
nerve  which  crosses  over  the  artery  to  the  inner  side  of  the  arm.  By  lacer- 
ating tht*  cellular  tissue  along  the  edge  of  the  muscle  the  artery  will  be 
exptifted.  accompanied  by  its  ven»e  comites.  The  ligature  may  be  passed  in 
eilner  diivclion.     (Fig  571.) 

Ztujation  at  the  lower  third. — The  surgeon  shoidd  alternately  flex  and  extend 
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the  arm  until  the  tendon  of  the  biceps  muscle  is  distinctly  recognisod.  alon^ 

tho  inner  edge  of  which  an  ineinion  two  inches  long  should  he  miide.  divi-Knir 
fiuccessivoly  tho  skin,  tho  superficial  tuncia,  and   Ihe  bicipitjil  aponeuiu-iT 

Fio,  571. 


LlgMWtii  itf  the  bnchlal  »rtery  at  tlx*  niHilU  auiI  Ixwxr  think. 


immediately  under  which  will  he  found  tho  arter)%  the  median  nerve  being 
some  dinlanee  to  itt*  inner  wide.     (Fi^.  571.) 

Ligation  of  the  hruchial  nrtery  may  be  required  on  account  of  hemorrhag* 
or  aneurism,  and  at  no  pinnt  is  tlie  ojieralii^n  a  difficult  one. 

The  occa-sionii!  irrecjuliiriticH  in  the  urigin  of  tho  radiul.  and  in  some  in- 
stances of  the  uinnr  ariory,  should  not  be  forgotten  in  ligations  of  the  bra- 
chial, as  when  wiich  abnormitiefl  exist  the  vessels  generully  lie  Hide  by  sido, 
in  which  case  the  proper  one  for  tho  ligation  could  only  be  selected  by  alter- 
natelv  making  compression  on  both,  and  thus  learning  which  commands  the 
eirenltition  in  an  ancnnsni  or  the  hemorrhage  in  case  of  a  wound. 

Collateral  circulation. — The  vcHsels  which  maintuiii  the  circulation  of  the 
arm  after  ligation  of  the  fii*st  part  (»f  the  brachial  artery  are  the  circtimflex 
and  subi^cupnlar  aiienes  from  t!ie  axillary,  with  the  ascending  branches  of 
the  8Uj»erior  profunda  urter^-.  Wlicrt*  tho  ligature  is  applied  ut  the  middle 
or  lower  thini  of  the  brachial  artery,  tho  nuporior  and  the  inferior  profunda 
(ai»d  if  near  the  elbow  the  anastomotica  magna)  communicate  witn  the  re- 
current branches  of  the  radial,  the  ulnar,  and  the  interosf^oous.  (See  Fig. 
5711.)  These  compensating  vessels  of  tho  arm  are  neither  large  nor  numerous 
nor  are  the  communications  between  those  of  the  arm  and  iluHo  of  the  fons 
arm  very  fVeo :  so  that  the  risk  of  gangrene  atler  ligation  of  the  artery  m 
very  great. 

Ligation  of  the  Radial  Artery. 

Surgu*Ml  anatomy. — The  mdial  is  the  more  superficial  artery  of  tho  two 
given  off  by  tlie  brachial.  It  leaves  the  latter  vessel  at  the  middle  of  tj»e 
bend  of  the  arm,  and  pasHos  obliquely  <iownwards  and  outwards  to  the  wriM. 
where  it  runs  beneath  the  inner  extensor  tendons  of  the  thumb  to  the  lowi?r 
end  of  the  nidius,  and  entei's  the  hollow  at  tlie  root  of  the  thumb  by  passing 
beneath  tho  two  inner  extensor  polliois  tendons,  finally  reaching  the  pahn  of 
tho  hand  between  the  two  heads  of  tlie  fii-st  interosseous  muscle. 

In  the  arm  the  radial  artery,  at  its  upper  thinJ.  lies  between  the  pronatnr 
ntdii  leix's  muscle  on  the  inside  and  the  supinator  radii  longtison  the  outNide 
The  remaining  portion  of  the  artery  i-*  placed  between  the  flexor  carpi  radi- 
alis  on  the  inside  and  the  supinator  radii  tongus  on  the  outside.  The  nidinl 
nerve,  which  at  llie  upper  thiitl  of  the  arm  lies  some  distance  to  the  ont^id*' 
ol  the  vessel,  at  the  middle  third  appritnebes  it  very  closidv,  th'  ' 
occnpyinj?  the  radial  side  of  the  artery,  wlole  at  the  last  tbini  ii 
attain  far  ri'moviwl  t>om  the  vessel,  by  passing  imdemeath  the  tendon  u(  uiw 
supimilor  longus  muscle  to  the  hark  of  the  hand.  (See  Kig.  57:ij  Tho 
veesel  lies  immediately  under  the  skin,  the  BU(>ertic'ial  foseia,  ami  tho  deep 
foacia. 

Opkration. — A  line  extende<i  JVoni  the  middle  of  the  bend  of  the  arm  to 
a  point  inidwaV  between  the  styloid  pixtcess  of  the  nidius  and  the  t^itd^w 
of  tho  flexor  carpi  radiutid  marks  the  ooun»e  of  the  vessel.     (Fig.  573.)    Th« 
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art«ty  may  be  tied  al  any  part  of  tho  arm.    I  Bhall  describe  its  ligation  at 

the  uppui*  ami  at  ihu  lower  third. 
LigtitioH  in  the  upper  third. — In  the  direction  of  the  line  already  doecribed 
nmko  an  infinion  two  inchen  in  length,  rommencing 
one  inch  below  the  bond  of  the  elbow.  (Ki^  o74.) 
Atter  dividing  the  »kin  and  exposing  the  cellulo-adi- 
po!*e  tissuo,  look  for  the  median  vein,  and  incise  the 
ra!*cia  in  such  a  manner  us  to  av(ii<J  the  vesHcl.  The 
dt'ep  fascia  havinu;  been  exj)osed.  look  for  the  yellow 
line  winch  neparates  the  supinator  muscle  on  the  out- 
i*ide  from  the  pronator  radii  teres  on  the  inside.  If 
this  cannot  be  recognized,  the  interspace  may  be  di&- 


Fia.  679. 


Art>^M.-i.l  thy  lH«.-r  i<urti>r  lb« 
■nti  wii'l  <A  tlic  fonHtnti  Niiil  tlinir 

nlMtlt'lKI.        I.    Blt^llMD     II"rT(>,     f>I- 

tvDtuI  Ui  ulifch,  i-l<<B«*  mIuuk  1^*) 
•Jf[«r  uf  ttic  tlcrfia,  M,  Uv*  tho 
Imtiliul  nrtcry.  'i.  ulnar  nerve, 
pftmdt):  rrum  t\tv  '•mi  to  thf  fur*- 
knii.  WtMi-vH  l)if  liitTiinl  CMUilyhf 
of  lb(.-  Ii unit' r iii>  Mild  tlio<jl<TiiiriHfi 
pruf«>tif  >>(  ilir-  tilnw ;  4,  ulrur  >tr- 
t<>rjr,  ■|>[tn>'ictilnK  tlin  hIiiaf  rifrrr : 
A,  iiiinIUii  lu'tv-,  vxix.i*>-il  by  cul- 
Uus  Miittt  •  [Mrrtimi  i,t  ttit^  flexor 
nibtlnil"  'llutloniru  hihI  thu  ni-x<<r 
car|il  iili'iirU  inu*nle :  il,  ilw|i  Tiia- 
tri» ,  T,  >)f«M'  fiuM'U  mv^iitiir  th« 
nwllvl  Rrli:rv  ;  K,  toriduii  of  Ibe 
Arxtir  riiri>t  iilimrU;  !>,  iMlnmrie 
lon^r .  ID,  mdial  Hrtprv.  {kumidk 
wtr-T  tlio  ti*iidi>o  Mr  till-  prciunEor 
radH  lor«^».  Mti<l  rv-tlMK  lowvr 
duwn  on  the  llfKt'r  luii|fii#  )hj111- 
cla,  with  tb<'  radUl  iit*ri>,  11,  on 
lu  i»iu*nit>le  .  I'i,  Buriiii»torlau^u< 
dniin  Afidi-  by  b*>ok. 


IJDn  ibowlDg  thtf  ntiirMT  <'f  tb»  ni(Uftl 
«Dd  uliiai  artsrii*« 


Fio.  674. 


Mftklht:  til.'  luclklvu  for  tbe  ligauou  of  Uia  nutbU  artorjr  at  iii  opiwr  thlM. 


covered  by  the  finger,  after  wbiuh.  the  fascia  being  opened,  the  artery  will  bo 
found  snrrounded  by  adipose  tissue,  and  upon  being  separated  from  it8  ac- 
companying veins  may  bo  raised  on  the  needle.  CSee  Fig.  576.)  The  nerve 
liert  so  tar  external  to  the  artery,  betieath  the  supinator  radii  longna  muscle, 
that  it  ebould  not  be  seen  in  the  operation,  unleea  the  surgeon  cuts  very  wide 
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of  the  mark.  In  the  event  of  itB  heing  exposed,  it  woutd  nervo  a»  a  landmark, 
inatructing  the  operator  to  carry  his  search  more  towards  the  ulnar  side  of 
the  arm. 

Ligation  in  the  lower  third. — By  strongly  oxicnding  tho  hand,  tho  tondon  of 
the  flexor  carpi  raJialis,  which  is  the  firt*t  tendon  on  the  iMt«ide  of  tlio  radius, 
may  bo  seen  or  felt.  On  ihe  radial  Hide  of  the  tendon  make  an  incision  one 
innn  and  a  half  long,  beginning  one  inch  aboi'e  the  wHst-jomt.  (See  Fig. 
675.)    The  artery  is  very  superticiai,  and  the  inciMJou  nhould  bo  made  with  a 

Pio.  676. 


Ugallon  of  tbv  ndlal  at  Ita  lower  thinl.    OimdIdc  th*  dMp  fucSfc. 

light  hand.    After  dividing  the  skin,  and  the  nuperiicial  and  deep  fasciie  (Figa. 

B75  and  576),  the  last  two  being  previously  raised  on  the  director,  the  arter)'. 

with  ita  satellite  veins,  will  he  discovered  between  the  flexor  carpi  radialis  and 

aupiuator  radii  longua  muscles.     The  needle  may  be  pasned  in  either  dirw- 

tion,   as    the    i*aclial   nen'o 
Fio  670.  leaves  the  vessel  about  the 

m  id  (J  le    of     t  he     forearm. 
(Fig.  577.) 

Ligation  of  the  radial  ar- 
tery (It  the  root  of  the  thumh. 
— Between  the  lower  end 
of  the  radius  and  the  rofii 
of  the  thumb  is  a  deep 
tosHa.  which  is  boundcMJ  on 
the  insiflo  by  the  tendons 
of  the  exlonnor  0!**is  met** 
carpi   potlicis   and  the  ex- 

Upalwft  of  iliu  nOlftl  al  ito  lowBr  third.    IwlaUag  i»w  aiwy.  tensor       primi       int^l'modii 

poUieis.  and  on  the  outHide 
by  the  tendon  of  the  extensor  socundi  internodii  pollicis.  If  the  skin,  the 
Buperticial  fascia,  and  a  thin  membranous  layer  be  turned  aside,  the  artery 

FlO.  577. 


kmar  Uilrd  of  ili*  ndlftl.  Mkd  ftt  Uw  luwvr  third  at  tb*  aluar. 


will  be  found  lying  in  Ihc  midst  of  some  fatty  tissue  and  resting  upon  iht 
lateral  radio-cai'jial  ligament. 
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Operation. — An  incision  one  inch  and  a  Imlf  long  should  be  ntado  obliquely 
aon>Hs  the  f'osHfl,  nhservin^  lo  avoid  one 

or  the  riiief  nidioloH  ol"  the  rudial  vein,  Kio.  578. 

which  lies  iinriiediiitely  in  th**  course  of 
iho  wound,  and  in  the  8U|>ertieial  fascia. 
After  opening  the  hitter  auci  the  deep 
faHcia.  and  disphiciu^  some  k>o>u.'  adijKise 
tissue,  the  artery  will  be  reached  at  the 
bottom  of  the  depression  between  tlio 
tendons  of  the  thumb.  The  operator 
must  not  injure  the  nheath  whleh  en-  Ligation  or  ui*  mdiai  kt  um  rwt  or  tb«  tbumb. 
velopM  these  tendons^  as  surh  an  accident 
might  be  followed  by  a  troublesome  and  diffuse  inflammation.    (Fig.  578.) 
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Surgirnl  onatomtj. — The  olti:u-  leaver  the  bruchial  artety  in  the  fossa  at 
the  bend  of  tlie  arm,  and.  pnssin;r  utuifnieath  ti»e  superticial  flexor  muscles 
which  arise  from  the  inierual  cotniyle.  descends  alotig  the  inner  side  of  th© 
ann,  bel  ween  the  flexor  carpi  ulnaris  muscle  on  the  inside 
and  the  flexor  Mubliniis  dii^itorum  muscle  on  the  outnide. 
The  vessel  rests  upon  the  flexor  pmfundus  digitorum 
muscle,  has  the  ulnar  nerve  to  its  inner  side,  and  is 
ei-osscd  at  the  lower  third  of  the  arm  by  the  skin,  the 
superHeial  Ca.scia.  and  the  deej>  fascia.     (See  Fig.  572.) 

Thi*  deliijation  of  the  ulnar  arten,'  is  linuted  lo  the  lower 
third  of  the  arm.  in  consfcpionce  of  the  great  mass  of  mus- 
cular tissue  which  overlies  the  vessel  above  ihit?  part. 

Operation. — The  cmirst'  of  the  ulnar  artery  is  nulicated 
by  a  hue  t'Xtcntlc'il  tiftween  the  radial  border  of  the  pisi- 
form hiMio  anil  a  point  at  the  junction  of  iht^  upper  and 
th«-*  midtili'  third  of  the  forearm,  and  three-quarters  of  an 
iin'h  t'xleniul  to  its  Ttjnar  border.     I'See  Fig.  573.) 

If  the  hand  be  forcibly  extended,  lhei*e  will  be  seen 
above  the  wrist  a  pruminent  fleshy  swells  to  the  inner 
side  of  tho  ifudon  of  the  paltnaris  htngus.  This  is  iho 
flexor  snblimis  digitorum  muscle.  Along  the  inner  or 
ulnar  side  of  this  swell  is  a  depivhsion,  aud  it  is  in  this 
gnujve  that  Ibi-  ulnar  arterA'  lies. 

Make  an  ineision  one  inch  and  a  half  long  abore  the 
wrist,  in  thir  drpivssion  between  the  flexor  carjd  ulnaris 
and  the  flexor  sublimis  digiiorum.  which  depression  is  immediately  in  line 
with  the  pisifonn  houo.  Ja^  the  superlicial  fascia  be  incised,  and  then, 
flexing  the  hand  so  as  to  relax  the  deep  fascia,  raise  the  latter  with  the  for- 
ceps, and,  alter  cautiously  nicking  it,  introduce  the  director  and  slit  it  up 
fVeely. 

If  now  the  tendt^ii  of  the  tlrxor  carpi  ulnaris  be  turned  a  little  inwards,  tho 
artery  will  be  found  with  the  ulnar  nerve  close  along  its  inner  side.  From 
the  nerve  and  its  accompanying  veins  the  vessel  must  be  separated,  apd  the 
needle  passed  from  within  outwards.     (See  Fig.  577.) 

The  nidinl  and  ulnar  arteries  may  demand  ligation  on  account  of  trau- 
matic aneurism,  or  for  wounds,  such  as  are  frequently  inflitted  by  glass, 
chisels,  and  knives.  Wounds  of  the  palmar  arch  demand  ligiilion  at  the 
seat  of  injurj'.  and  have  been  considoivd  under  the  head  of  injuries  of  the 
upper  extremity. 

<hllfitfr(Tl  rirrufiition. — The  radial  artery  shortly  after  its  origin  gives  off  a 
branch, — the  radial  recnm^nt, — which  turns  upwaitls  along  the  outer  side  of 
the  joint.  The  ulnar  arttTV.  in  like  manner,  furnishes  the  ulnar  reenrrent, 
and  in  addition  the  iiitoros.seous  trunk.     Both  recurrent  vessels  give  ofl'  de- 


Uk<  ratllnl  *li<l  lilimr  iv- 
rurii'iit  ■ilfirli*.  ■/  nml  r, 
mill  IIm*  »iitMiru>r  mill  iu- 
CpfK-r  |ir>'fnii(U  «rtr-hi.-« 
fn'iu  tb«  hntclils),  If  ttn<J  c. 
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Bcondinfr  bniuchea,  which  communicate  with  muscular  brunches  given  off  by 
both  of  tho  iiuiin  arlorius  low«r  down.  It  is  these  inosculations,  liigcther  with 
the  inierasseoU8,  which  maintain  ihu  circulation  below,  when  ibu  ruUiul  ur  the 
ulnar  ia  tied. 


Ligation  of  the  External  Iliac  Artery. 

Surgical  anatomy. — The  cxienuil  iliac  artciy,  iho  (nosi  su|iorticial  of  the  two 
brancticH  of  the  cuuwuuu  iliac,  extendi  I'rom  the  sacroiliac  juncture  alon^  tlte 
inner  mar^Lrin  of  the  psoiis  magnus  muscle  to  the  middle  of  the  crural  arch, 
whei-e  it  becomes  the  femoral  artcrj-. 

In  front  are  situated  the  peritoneal  mic  containing  the  intestineHf  the  »per' 
malic  vessels,  and  (he  gcnilo-crural  nerve.  On  the  outside  lies  the  wa^\% 
maguuH,  to  which  the  artery  is  attached  by  a  Uihi  of  the  iliac  fa^'ia  ;  abovu, 
the  external  iliac  vein  is  situated  behind,  and  below  it  in  to  the  inner  aide  of 
the  vessel.     (See  Fig.  581.) 

Operation. — The  lower  bowel  having  been  previously  emptied  by  an 
enema,  and  the  patient  placed  upon  the  back,  an  incision  should  be  nuide 
paralU'l  with  Poujiart'H  ligament,  commencing  one  inch  above  the  anterior 
superior  s|nn<>ns  process  of  the  ilium,  and  terminating  a  lillKt  external  to  th« 
externrd  abdominal  ring.  (Sec  Fig.  581.)  The  incision  should  be  sliirh  \ 
curvilinear,  having  the  convexity  downwards.  The  skin  and  sni)crticial  \\\^*  la 
being  divided  by  successive  touches  of  the  knife,  and  one  or  two  ln*;inchi*?i 
belonging  to  the  superticial  epigastric  and  circumllex  ilii  arteries  having 
been  tied,  the  tendon  of  the  external  olilitpie  mnscle  shradd  bo  raistMl  nptm 
the  director  aud  incised  to  the  full  extent  o^  the  external  wound.  Succeed, 
ing  these  layei*a  come  the  internal  oblique  and  transversalis  mu.sclos.  which 
in  turn  must  bu  divided  in  a  similar  manner,  but  with  increasing  caution  as 
the  fibres  of  the  last  are  severed.  At  this  stage  of  the  operation  it  will  \m 
nece-i.sary  to  tie  some  branches  of  the  ciiTumflex  ilii  artery,  beneath  the  tirin- 
versaiiH  muscle  lii-s  the  transversalis  fascia,  which  serves  to  connect  tbe  !:■  ' 
with  the  peritoneum.  And  now  begins  the  most  delicate  p«rt  of  thr  \u-\^ 
namely,  the  breaking  up  of  this  fastfia  and  tlic  detachment  of  the  sac  uf  :i  ■ 

tKM'itoneum  ('nun  Pnupart's  ligaruLMit  and  the  iliac  fossa.  This  i»  (»eBt  efff*  u*«i 
ty  a  ]>air  of  forcep?*an*l  (he  tini^eis.  and  should  commence  nearer  to  the  exior- 
nal  than  to  tlie  internal  oxtrondly  of  the  wound,  as  there  the  s^^rous  rnend«r.iiii' 
is  most  loosely  connected  to  the  sultjat^^nt  parts.  Lot  the  openitor  cofunu'iMv 
by  picking  up  .some  of  ihe  tieccy  fibres  of  the  transversalis  fascia  v\ith  ihu 
force|M,  and  with  a  ringer  of  the  opposite  haml  make  counter -prebsun*  hu 
the  |K»ritoneum.  A  portion  will  be  found  to  yield,  when  the  procef*s  niav  Iw 
i*epeated,  until  an  opening  has  been  made  sutticiently  largo  for  the  intro- 
duction of  the  tingei's.  by  which  the  iHmmining  sepanition.  neces^arv  for  the 
exmjsure  of  the  artery,  can  most  conveniently  be  accomplishod.  'foo  much 
delicacy  cannot  be  observed  in  detaching  the  peritoneum  from  thv;  di;ic 
fossa.  It  is  very  uiiAu'tunare  when»  either  in  con.-^cquence  ot'  strong  inflam- 
matory adhesions  or  from  maladroit  mani|iuIation,  this  membiiujc  ih  ti»ni. 
The  intestines  arc  liable  to  escape  througli  ihe  ojiening.  and  the  daugiT  of 
a  ratal  poiitonitis  becomes  imminent.  At^er  pushing  up  the  «i'ri»us  Ka<- a»  I 
passing  a  finger  into  the  opening,  the  external  iliac  artery  will  be  <iett'<Knl 
by  its  pnlsiilion,  having  the  anterior  crural  nerve  a  short  distance  lo  \u 
outer  snle  and  the  external  iliac  vein  cm  its  inner  side  as  the  artorv  a\^ 
proaches  the  crural  arcli.  but  behind  at  the  upfter  half  of  the  vessel.  A  \*\^>j.A 
retractor  (Fig.  580)  may  now  be  slipped  along  tin.'  uppur  wall  of  the  wuud'i, 
auij  the  partM  heM  i>ut  i>f  the  way  by  an  assiMiant.  while  the  surireon  canMully 
isolates  the  vesKid  fi-om  its  surrounding  connections,  and,  passing  the  n^ndle 
from  withit»  outwanlH  between  th«j  vein  and  the  artery,  brings  it  r»»un'i  im 
the  outer  side  of  the  latti.U'.  where  it  should  be  received  on  the  extremitv  !•!' 
the  finger  and  conducted  safely  through.  AOer  the  completion  of  the  oj^^r- 
Btion  the  margins  of  the  wound  bhoutd  be  drawn  together  by  a  uuTnl>«r  vf 
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interruptod  HUtui'uSf  extruding  thnm^h  all  the  strata  of  tiHAUos  down  to  the 
peritoneum;  and,  in  order  to  relievo  ilu?  stitches  frotu  tension,  the  patient 
ebould  be  plat-ed  in  bed,  with  the  I  high  flexed  and  the  shouldenj  elevated. 

Fio.  5B0 


Aulhur'*  KinMrtur  fur  btfl'Ung  Mido  the  mc  of  tb«  perltunatun  during  u[wimilaQ  upoD  th«  Ui»c  arUHea. 
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The  lic^ation  of  the  external  ilinc  artery  was  first  performed  in  1796.  by  Mr. 
Aheniotn^v  The  inoiHion  which  thiH  surgeon  adopted  was  in  the  direction  of 
the  course  of  t  he  artery.  He  eouimcnced 
above  Poupart's  Irguinenl,  half  an  inch 
outside  of  the  external  ring,  and  termi- 
nated hifi  cut  tiiree  inches  above  and  in 
the  <iireclion  of  the  nieciian  lino.  The 
in<-ie<ion  i*ecommended  by  Sir  Charles 
Bfll  for  openin^j  the  walln  of  the  ab- 
domen in  order  ti>  ligaie  the  external 
iliac  arlery  corrcHpoudH  in  ail  particu- 
lars to  the  one  wliicli  I  have  doiailed. 
Scarpa's  method  diHei-s  Worn  others  ii» 
that  the  divisiiiii  of  the  parietes  bcginn 
beliiw  and  in  front  of  the  anterior  su- 
perior spinous  ]trocesH  <d'  the  ilium.  Sir 
Afttley  (VHiiH'.r  made  a  semi-ellipticai  cut. 
convex  downward;*,  of  w*hich  one  of  the 
extremities  rested  a  short  distance  above 
the  iliac  spinous  process,  and  the  nther  at 
the  inner  side  of  the  external  rin^.  Man}' 
others  have  boon  dewcribed.  for  example, 
those  of  Do^ri'os,  Lisfi-anc,  Rust.  Lant:fei»- 
beek.  and  l>elpech  ;  but  they  all,  except 
in  sume  very  uniniportiirtt  particulars, 
closely  resemble  one  another,  The  operation  of  tying  the  external  iliac 
artery  was  first  exocuied  in  this  country  by  Dr.  Dorsoy. 

The  litration  rd'  this  vens*'!  is  commonly  re<pnred  on  account  of  aneurism 
of  the  common  fenioi-al  and  the  lower  jiart  of  the  external  iliac. 

The  results  of  the  operation  may  bo  learned  from  the  t aides  of  Norris.* 
Cutter.t  and  Morton. J  which  embrace  157  cases  of  deli^alion  of  the  external 
iliac  for  varions  causes,  of  which  number  48  die*!  and  100  recovered.  The 
fatality  attending  the.  operation,  when  done  for  shot  wound;*,  is  well  illus-r 
traled  in  the  suri^ery  of  our  late  war,  in  which  the  external  iliac  was  limited 
16  timee,  with  only  2  successes.  Ganjrreno  and  hemorrhage  were  the  chief 
causes  of  death  in  the  fatal  cases,  though  a  tew  jierished  from  peritonitis, 
tetanus,  and  protracted  constitutional  irritiition.  When  the  operation  is  done 
for  anecrinni  alone,  the  mortality,  based  on  an  analysis  of  130  cases,  does  not 
exceed  HO  p^r  cent. 


Tlir  MIC  uf  lliti  iierituiicam  ftdthi*'!  up  4&(1  iLe 
pxtvriml  nine  utcrjr  nboO  un  tli«  llmtaiv.  AUa 
lifCRtiir»  of  ttio  feiut>ritl  «t  the  iwlut  of  «l*cUoa. 
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LIGATION  OF  ARTERIES. 


Ligation  of  the  Epigastric  Artery. 

The  epigastric  ariHcs-  Worn  the  oxternal  iliac  artery  thivo  or  four  linofl  aJM)Vi» 
Poupari  s  Hi^jamont.  It  lies  betwoon  the  noritonc\]m  and  iho  tranHVi'iMttliM 
liuieia,  ami  behind  iho  8j»ormiUic  cord,  at  tiu*  internal  abdominal  riiii;.  The 
artery,  accompauiuil  by  ilH  two  veins,  runn  upwards  and  inwards  to  the  rtn.'tiw 
abdominis  muscle,  and  is  covered  anteriorly  by  the  inrt'gumeiit,  the  ftp*)ncu- 
rositi  of  the  extetiml  oblique,  and  by  the  internal  oblique  and  traa^rverHallH 
muadoH. 

The  course  of  the  vessel  is  indicated  by  a  line  extending  from  the  raidillo 
of  Pouparra  li^^ament  to  the  uuiliilicUH. 

Operation. — Make  an  incision  two  and  a  half  to  thn»e  inches  lontr  half  an 
inch  above  and  parallel  with  the  coun*o  of  PoupurtV  ligament,  the  middle  of 
which  hhall  be  Jireclly  opposite  the  middle  of  tlie  liiL^umcnt ;  one  or  two  ve?*- 
Bels  in  the  superficial  fa-scia  will  probably  rvqCiire  ligation.  Next  the  tendon 
of  the  external  oblique  should  be  raised  and  divided  on  thediivelor;  then 
turn  up  the  Imver  border  of  the  tibrcB  of  the  intental  oblique  and  transver- 
ealis  rausclet*.  and,  after  tearing  through  the  fascia  transversalis,  the  arlery 
will  be  ox|)osL*d  near  to  its  origin,  where,  after  being  sopai-aled  from  its  veins, 
it  can  be  tied. 

The  HHUie  incisions  will  answer  for  the  ligation  of  the  eireurattex  ilii  artery. 
After  tearing  ihn»ughthe  iranaversalis  fascia,  thin  vessel  will  be  found  running 
parallel  with,  and  close  to,  Poupart^s  ligament. 

Both  the  epigastric  and  circumflex  ilii  artorics  are  exposed  to  injury  from 
wounde*  of  the  abdominal  ]»ariete»,  and  umler  such  circumstances  demand  the 
applieuti<m  of  a  ligature.  The  readiness  with  which  the  hloofi  from  these 
vessels,  when  they  are  wounded,  presses  its  way  Iwtween  the  broad  musi'les 
of  the  belly,  should  always  teach  the  surgeon  the  folly  oi  relying  on  preHsure 
for  its  control. 


Ligation  of  the  Internal  Iliac  Artery  and  its  Branches. 

Surgical  anatomy. — The  internal  iliac  artery  leaves  the  common  iliac  at 
the  sacro-iliac  junction.  The  peritoneum  and  the  ureter  arc  in  fn.mt  of  the 
vcHsel;  the  internal  iliac  vein  and  the  lumbo-saoral  nerve  lie  behind;  and  on 
its  outer  side  is  the  psoas  magnus  nmsele. 

OpEKATioN. — Tile  vessel  Is  reached  by  the  same  incisions  as  have  insm 
described  for  the  ligation  of  the  extomal  iliac  artery,  und  the  detachment  •>'* 
the  peritoneum  is  to  he  conducted  in  precisely  the  same  manner.  ditt< 

from  the  other  only  in  the  necessity  of  a  more  extensive  and  higher  sepnii.^ 

of  this  niembnine  in  order  to  reach  the  vessel,  in  doing  which  the  op^Tat^r 
should  follow  the  external  iliac  artery  until  the   internal  tnink   has  be^fo 
reached.     It  may  he  necessary  to  enlarge  the  wotind  in  the  pariotcs,  upwarts 
and  ontwaHs.  in  order  to  allow  of  free  access  to  the  vessel.     In  ]dncing  the 
ligature,  the  needle,  alter  the  denudation  of  the  vessel,  should  bo   carri^ 
irom  within  outwaHs.  keeping  close  to  the  artcrj',  so  that  the  vein,  w 
is  behind  and  to  the  inner  side,  may  not  be  damaged     The  trunk  of  il. 
ternal  iliac  arlery  varies  in  leuglli   in  dilTerent    individiuils.     It  nind-.   - 
ceeds  one  and  a  half  inches,  but  is  sometimes  found  not  to  oxcc<?d  one  m  ii 
It  huH  been  observed  very  truly  by  anatomists  that  the  length**  of  ih-.-  »-x 
ternal  iliac  and  common  iliac  arteries  bear  a  certain  compensatory  ndntioii 
to  each  other, — that  when  one  is  shorter  than  normal  tho  other  id  loisgvr 
than  usual. 

Ligation  of  the  internal  iliac  has  been  done  for  aneurism  of  ita  brauchM. 
and  on  account  of  hemorrhage. 

The  artery  was  first  tied  in  lfil2,  by  Stovens,  of  Vera  Cn«.  since  wht<'h 
time  it  has  been  ligated  iwenty-seveu  or  twenty  eight  timofl.  (iSeo  GIuUmI 
Aneurism.) 


LIOATIOy  OF  THE  GLUTEAL  ASD  ISCHIATIC  ARTERIES. 
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liigation  of  the  Olateal  and  Ischiatio  Arteries. — These  vessels  emerge  fVom 
tht'  polvis  through  the  greut  Haero-iHchiuiic  forauuMi.  and  are  aeparftted  from 
each  other  hy  tho  jiynmii«lalis  nium-lo.  tljo  gluteal  heing  above  and  ihe  ischi- 
atic  below,  liolh  vesseU  are  accompanied  by  a  largo  nerve  and  by  companion 
veins.     (Fig.  S*^--) 

Opeoation. — \Vhen  ihe  ligation  of  either 
of  thcHe  vessels  becomuH  neeeesary  in  eon- 
Rcquence  of  a  wound,  it  will  be  ]>ropt5r  to 
follow  and  enlarge  tho  extoraal  opening; 
hut  when  undcrluken  for  urieurihuh  it  will 
be  very  important  first  to  ascertain  the 
ponition  of  the  vcsHeJH  by  projecting  a  line 
or  by  touching  certain  prominences  of  the 
skeleton. 

Let  ihu  surgeon  place  the  patient  upon 
his  face,  with  the  pelvis  somewhat  raised 
over  a  folded  pillow.  Next  lei  hitn  feel 
for  the  following  parLs:  1,  the  posterior  in- 
ferior spinous  process  of  tho  ilium  ;  2,  tho 
tuberosity  of  the  ischium  ;  and,  rt,  tho  tro- 
chanter major  of  the  femur.  These  being 
aecertainod,  lot  a  line  be  drawn  from  tho 
first  of  these  prominences  to  a  jwini  mid- 
way between  the  last  two.  An  incision 
should  now  be  made  in  tho  course  of  this 
line,  and  to  its  whole  extent,  dividing  suc- 
cessively the  skin,  the  superficial  t'ascia.and 
the  sheath  of  llic  gluteus  maximus  muscle. 
This  done,  the  surgeon  next  opens  one  of 
the  fi.ssures  between  the  coarse  fasciculi  of 
the  muscle,  and,  separating  its  sides,  at  once  introduces  a  finger  and  feels 
for  the  sacro-Hcialic  foninien.  and,  cariying  the  digit  ujiwards  in  owler  to 
discover  its  bony  margin,  detects  the  artery  as  it  turns  over  this  lip  of  the 
depression  towards  the  dorsum  of  the  ilium.  It  only  remains  to  nave  the 
Hides  of  the  deep  wound  held  asunder  by  retractors  while  the  vessel  is  being 
isolated  and  tied. 

If  it  be  tho  ischialic  which  requin»s  the  ligalui-e.  the  incisions  will  bo  pre- 
cisely the  same  as  those  for  the  deligation  of  the  gluteal  artery.  In  making 
the  seai*ch  for  the  vobsel,  however,  the  finger  must  be  carried  below  the  pyn- 
form  muscle,  and  swept  nmnd  tho  muscle  and  the  sharp  edge  of  iho  saero- 
i^hialic  ligament  until  the  ischiatic  artery  is  felt. 


J 


PoMlftrliir  view  of  thf>  iH<lvt«.     OliitH&l  Artery 

■»cii  <-<ittilii|t  uut  »f  t)itf  MCHf-iKliliitlc  fDniniBa 
Mt)«v«  the  pyrlforxD  tiiuaclr,   krO  tl>»  tocblAlto 


Ligation  of  the  Primitive  Iliac  Artery. 

Surgical  anatomy. — The  abdouiinal  imrta  divides  intu  the  two  common  iliac 
arteries  on  tho  left  side  of  the  Ixniy  of  the  tburth  lumbar  vertebni,  a  prtinl 
directly  posterior  to  the  corresponding  side  of  the  umbilicus.  The  iliac 
arteries,  after  their  origin,  diveivc  right  and  left,  and  at  the  sides  of  tho 
sacroiliac  articulation  they  divide  into  two  trunks,  the  internal  and  the 
external  iliac. 

The  common  iliao  arteries  are  about  two  inches  in  length.  The  right 
vessel,  in  consequence  of  having  to  pass  across  the  body  of  the  fifth  lumbar 
vertebra,  is  longer  than  tho  leii.  The  surgical  relations  of  the  two  vessels 
are  not  identicul. 

The  ri'jht  iloir  artery  is  covered  in  front  by  the  peritoneum  and  the  ileum, 
and  at  its  termination  by  the  ureter.  Behind  are  placed  the  two  primitive 
iliac  veins,  and  on  its  oiUsido  lie  the  inferior  vena  cava  and  the  nglil  iliao 
vein. 

The  Uft  iliac  artery  is  covered  anteriorly  by  the  peritoneum,  the  rectum, 
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and  tho  superior  hcmorrhoidiil  nrterw  and  at  ito  termination  by  the  ureter., 

Tlio  lefV  |ininitivL'  iliac  vein  its  on  (he  inner 

side  and  nlno  Itoliiiid  tho  artery.    (Fij?.  583,)  Fio.  684 

Operation. — The  incision  reqiiired  for 
the  ligation  of  ibe  common  iiiuc  artery 
does  not  diflV-r  from  that  eni}iloyed  in  ex- 
posin^j  the  externa!  and  internal  iliacs. 
except  in  tho  single  particular  nt' prolong- 
ing the  cut  to  a  higher  point  (two  inches) 
above  the  anterior  spinous  procesa  of  the 
ilium,  whii'h  gives  to  the  wound  a  curvi- 
linear form. 

Tlio  coun*e  of  tho  vessel  can  be  anicer- 
tainod  by  drawing  a  lino  IVom  the  umbili- 
cus to  the  middle  of  Poupart*8  ligament. 


'nw^ 


IIInc  iu-t<-iU»  Id  Uivir  uctxiuijwii^lug  vviim. 


EnUriCMucul  or  Hit  o^lUWnl  f  rvtob  ■fin' 
ll<>n  «>r  ihc  («>iiiDi*'U  iliac  wur?.— VtrutB  m  pi 
nUuii  of   I>r.  Vmmcm': 


In  order  to  expose  the  vessel,  it  is  neeedsary  to  detach  the  anc  of  the  peii- 
toneum  beyond  the  liniitii  of  the  iliac  foHsa,  following  closely  tho  exfcrnftl 
iliac  artery  to  the  internal  iliac,  and  from  thence  to  the  common  trunk,  at 
the  same  time  pushing  the  ureter  outwardH,  Tlie  perilotienrn  nuihi  be  held 
out  of  the  way  by  un  asnistant,  in  oi-dor  that  tho  vessel  may  bo  ftoparm-  i 
trom  its  surrounding  connections  and  the  ligature  passed  round  it^  tt n  . 
The  greatest  gentleness  and  care  must  be  observe<l  not  to  injure  the  vi  in-*, 
an  accident  which  will  be  best  avoid»''|  by  passing  the  deligiiting  instruni' n' 
from  within  outwards. 

The  operation  of  tying  the  common  iliacT  is  moftt  commonlvdone  for  un.  u 
rism,  but  may  bec«>me  necessary  on  a^'count  of  wounds.  tVhen.  in  '"k-..- 
quence  of  the  former  disease,  there  has  been  an  inflammat^iry  adhi^ioti  tf 
the  iwritoneum  to  the  sac,  or  to  the  iliac  fascia,  tho  ligation  may  be  oru*  -^f 
great  embarrassment,  from  the  difficulty  which  will  be  experienced  in  «•*]•«* 
rating  without  perforation  the  serous  sac  from  its  atlachmentn. 

The  sul>si.Mpieni  treatment  is  the  same  as  has  been  described  after  ligatiuo 
of  the  external  iliac  arleiy. 

Collateral  CiRcrLATioN. — The  vesaels  chiefly  concerned  in  efltabb^V!— » 
the  circulation  of  the  inferior  oxtromity  after  the  ligation  of  the  eon 
Iliac  are  the  ilio-lumbar  and  thr  obturator  from  the  internal  iliac^  witb  '  •■ 
lumbar  arteries  from  the  aorta  and  tho  intemal  circumflex  t'^'om  the  prT»i'iin.u 
femoris.  The  circumflex  ilii  from  the  external  iliac  ve^.'^el  also  comniunicjv- 
•with  the  lumbars.  In  addition  to  ihcae.  the  hemorrhoiiial  brancht'a  of  f^i- 
internal  iliac  anasiomost*  with  the  hemorrhoidal  branches  of  tbt»  infcnuT 
iu&beuteric»  and  tho  lateral  with  the  middle  sacraL     (Fig.  584.) 
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H        The  primitive  iliac  Artery  was  fintt  lifrated  by  Professor  William  Gibson,              ^^| 

■     in  the  year  1812.     The  (>|H'ration   wan  done  in  oonseqnenee  of  hcmorrhafro               ^^| 

W     from  a  gun»hot  wotind.     Tliirtecn  days  after  the  vessol  was  tied  the  patient              ^^| 

died  fi-om  a  renewal  of  the  biueding.     I>r.  Vali'iitine  Moll,  in   1827,  for  the               ^^| 

first  time  li^ated  the  eommon  iliac  artery  for  aneurism.     Thu  vessel  haa              ^^| 

been    tied  sixty-three  timen.  with  tiftj*  deaths,  twelve  recoverien,  and  one               ^^H 

without  known  result.     The  following  table  ineluden  a  statement  of  these              ^^| 

operations                                                                                                                                 ^^| 
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All  thwP  msrkrd  wltli  •  hft¥a  beon  tekon  rmm  Pr.  Otli'i  Mvdlotl  niiil  Snrrlcal  HUtorr  of  Uiu  lUlwUtan. 

^^1 

^H             TliuH)  aiArked  with  t  biivt  Immd  token  frutu  Dr.  Aihhiirst'M  tutMuuntDtU.                                                                                   ^^^1 

H        Since  the  above  taMe  was  made  (hero  have  been  U>  licalioiifl  of  ihe  pnrni-             ^^| 

H     livu  iiiac,  bringing  the  ag^cgato  up  to  82,  with  a  murtalily  of  70  per  cent.               ^^| 

H                                     Ligation  of  the  Abdominal  Aorta.                                              ^^| 

H        In  order  to  expose  and  to  tie  the  abdominal  aorta,  an  elliptical  incision             ^^| 

from  five  to  six  inches  in  length  should  bo  made,  with  its  concavity  towards             ^^H 

the  meflian  line,  lic^innin^  at  the  curttla^L'  of  the  tenth  rib  and  terminating             ^^H 

one  inch  below   the  anterior  superior  spinous  process  of  llie  ilium.      The              ^^| 
cutaneous,  fascial,  and  muscular  layers  being  divided,  the  peritoneum  is  to  be              ^^H 

^L     separated,  in  thu  direction  of  the  spine,  from  the  fascia  transversalis  and  the              ^^H 
H    subjacent  parts,  as  in  the  opei*aiioik  on  the  iliac  artery.     When  the  aorta  has              ^^H 

^m     been  reached,  the  next  step  consists  in  isolating  it  from  the  bninches  of  the              ^^H 

H     sympatlielic.  which  overlie  its  walls,  and  also  from  the  ascending  cava,  which              ^^| 

^1     lies  along  its  outer  side.    When  thin  has  been  effected,  the  ligature  should  be             ^^H 

^H     paHMcd  from  right  to  left,  so  as  to  elude  the  vein.                                                                 ^^H 

H         Sir  AniUiy  Cooper  was  the  iirst  to  tic'  the  abdominal  aorta,  in  1817.     Ho              ^^H 

H    approached  the  vessel  by  opening  both  the  parietal  and  the  visceral  layer  of              ^^| 

H    the  peritoneum.    The  patient  survived  forty  hour^.    The  operation  has  since             ^^H 

H    been  re|»eated  inne  times,  always  on  account  of  aneurism,  and  in  each  ease             ^^H 

H    with  a  fatal  x'eeult.     The  operators  were  James,  Murray,  Monteiro,  South,              ^^| 
^1    Mcttuii'e,  StokcH,  rzcrny  of  Vienna.  (-Kerny  of  Heidelberg,  and  Watson.     In              ^^H 

H    James's  case  the  artery  was  exposed  at\er  the  manner  of  Cooper.     The  man              ^^H 
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lived  only  a  few  Lours.  In  Mont«tro'8  catio  the  pAtieiit  lived  for  nearly  ten 
days  allcr  the  liit^tion.  In  Stoki^s's  i-iise  the  nt>rta  was  compre»8c<i  by 
meaiw  of  u  silver  wire;  death  followed  in  twelve  hours. 


im 


Ligation  of  the  Femoral  Artery. 

Surgical  anatomy. — Tho  foniorni  iiriery  ocoiipi^'s  tliu  iiMtoriorand  inner  |x>r- 
tioHH  of  the  thi^h.  It  is  crosse«1  by  thv  f^rti^riim  niuncle,  and  is  thus  dividtMl 
into  two  unequal  portions.  The  tirst,  or  that  portion  above  the  sartorius, 
occupies  Scarj>ft's  triangle, — that  is,  a  space  which  i.-*  hounded  on  the  outride 
by  tho  tsartonuH  niuncle,  on  tho  inbide  oy  the  adductor  longus  muticloj  al»ove 
by  Poupart's  ligament  (the  base),  and  below  (the  apex)  by  the  intersection 

of  the  8artoriu6  and  ati<iuctor  longuB.     ThiH  th- 
Fio.  RB5.  angle  answers  to  what  is  called  the  hollow  of 

the  thigh.  The  femoral  artery*  in  Scarjta'i*  iri- 
angle  Ih  covered  in  front  by  the  skin,  (he  yu|>cr- 
fieial  fascia,  the  deep  fascia,  and  tlie  crural  branch 
of  tho  genilo-crural  nerve.  <  >n  the  inside  it  its  in 
relation  with  the  femoral  vein  ftr  the  first  two 
inches  i»f  its  conise,  after  which  the  vein  pa*iM?a 
behind  Ihe  artery,  and  near  the  a|>ex  of  ine  tri- 
angle gets  to  its  outer  side.  Ttie  anterior  crural 
nerve  is  situated  some  distance  to  the  outer  ttido ; 
thctugh  one  of  its  bi-unche.s,  the  internal  Mapho- 
n(ms,  runs  down  the  thigh  dose  to  the  outer  »ide 
nf  the  artery.  ( Fig.  585,)  AIUt  the  femoral  ar- 
tery pusses  beneath  the  sartorius  muHcle  ii  enters 
au  a])oneur<)lie  canal,  fonned  between  the  »d- 
du<"tor  magnus  and  the  vastus  internus  luuMdes 
{canal  of  Jlmtttr),  after  which  it  perforate:*  the 
adductor  and  enters  the  ham.  While  in  lb« 
aponeurotic  canal  the  artery  is  covered  by  liio 
ekin,  the  HU])erticial  fascia^  tho  nnphenu  ninsrnti 
Viin,  the  .sart4>riuH,  the  ai>oneunjsis,  an<l  tI 
ternal  saphenous  nerve,  which,  though  in 
canal,  is  not  in  the  hheath  of  the  ves-Mdj*. 
586.)  The  vein  is  external  to  the  arlerA* 
cour«e  of  the  fenioral  artery  will  be  indicate 
by  a  line  drawn  tWmi  a  ]>oini  midway  iK'twi 
the  anterior  superior  spinous  process  of  the  ilii 
and  the  symphysis  pubis  to  the  tuberosity  of  t| 
internal  con<lyle  of  the  femur.  The  arteries  giv< 
off  by  the  femonil  are  the  superticial  epiga«ti ' 
superficial  ciix^umtlex  iliac,  and  superficiul  pud! 
the  profunda  femoris.  the  muscular,  and  t( 
nnnstomotica  magna.  The  brancheH  of  the 
fnnda  femoris  are  the  two  circumflex  &ud 
thive  perforating  arteries. 

The  fomoml  artery  nuiy  requirn  ligntioa  OD 
account  of  aneurism  and  lor  woutids.  Th©  rofr 
cess  which  has  within  the  last  Jew  yimns  attended 
the  Uf*e  of  pressure  for  the  cure  of  aneurism  hi* 
in  a  great  mesisure  done  away  with  the  necessity  for  tyinsr  this  re«kd.  Th< 
most  favorable  position  in  which  to  apply  a  ligature  is  at  the  ajiex  '»t'  >!*^imi4*» 
triangle,  a  point  farthest  removed  from  the  ]>rofnnda  femori»  ai 
conseouently  the  one  at  which  ligation  is  least  likely  to  bo  foUr.s^ 
Becfmnary  hemorrhage.  Tliis  is  tho  operation  of  Hodgson,  «nd  w  iu  i-  ■ 
Attended  with  little  danger.  Scarpa  tied  the  vessel  in  the  uiiddlo  ol  »i". 
triangle,  and  Hunter  in  the  aponeurotic  canal. 


ttiftitBl*.     KniQoral  mrwry  pftwinir  fTi-m 

rrnii>ml  V*>iti  IimI-U.  t>o|ilii>l.  •IkI  mi  Ihr 
««UI(1p  uf  Oie  MrUl7i  Milvhur  irniMl 
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Ligation  above  the  profunda  lemorie,  which  at  one  time  wue  deeint'd  a 
very  danjjfei'ous  and  unHurgiral  procedure,  lias  wiihio  the  laMt  Tl'W  yeai*8 
been  regarded  with  more  I'avor,  in  coiiserinctico  of  the  success  wliich  Ims 
attended  the  openition  in  the  hands  of  the  Jhjldin  surire<>n*.  Five  8ueces»*rul 
ligations  of  the  common  ti'moral  liave  been  Teporie<l  hy  Dr.  (_i.  11.  Porter,* 


Fio.  586. 


idmi 


i 


Fr-niiirm)  Artery  in  Hunifr'*  i^nnl     Itip  turiwd  dnwn,  comUtlDir  <>f  »kli),  fft«-la, 

Mtilii-lKiim  Tiffd,  a.  kni]  wrturiit*  nni«r1f,  e  ;  n,  TH*liia  IntcrtiHii;  .',  t4>n4loil  of  tlir  Nil- 
duclor  iiMgniut;  2,  u-ldiirlor  |i>ri|:ii-'',  tioar  c*'  tli«  a|K>u<*iin>t)c  (.-utuil  is  i>|K<noiI  for  k 
short  disuuro,  vkpuniug  Uir  femoral  vcmwlii. 

and  Dr.  Macnamaraf  alludes  to  eight  cases  of  a  similar  ligation  (strictly 
speaking,  seven,  as  in  one  oi'  the  caf^es  the  ligaiui'o  was  njtplied  V»elow  the 
profunda),  of  which  lunnber  one  died.  Professor  Gross  lied  tin*  common 
femoral  in  two  instances,  with  one  recovery  and  one  death.  In  the  latal 
case  the  artery  was  extetisivelv  diseased. 

l)r.  Mott  has  spoken  favorably  of  this  operation  as  one  which  he  had  fre- 
quently done  witn  satisfactory  results.  Though  the  question  ma}'  be  consid- 
ered as  still  subjudire,  yet  if  the  coats  of  the  artery  when  exposed  were  found 
to  be  sound,  I  should  have  no  hesitation  in  making  the  dcligation  in  this  por- 
tion of  the  vessel;  if  the  coats  weiv  found  f<>  be  diseased,  however,  I  should 
feel  it  my  duty  to  abandon  (he  common  femoral  and  select  the  external  iliac 
a.H  the  safer  openition.  ('onsidored  in  tlu*  aggregjitc.  ligation  of  the  common 
fejn«>ral  has  been  attended  with  great  succesH.  Of  the  204  instances  con- 
tained in  the  tables  of  Dr.  Norris.  only  50  proved  fatal.  Crisp's  tables,  con- 
sisting of  122  cases,  give  107  recoveries,  a  dcall\-rate  of  12  per  cent.  At 
Guy's  ITospital.  during  the  tburteen  veal's  between  lH<i2  and  1876  the  femoral 
artery  was  tied  for  aneurism  24  times,  with  1  death,  and  at  St.  Bartholomew's 
15  time*,  with  3  deaths. J  8vine  tied  this  ves.sel  23  consecutive  times,  without 
a  single  denth.  Betwee»i  the  years  1868  and  1876  the  fcmonil  artery  was 
ligatod  at  the  Pennsylvania  Hospital  11  times,  with  2  dealhH.§ 

OpEiiATioN  ON  THE  OoMMON  Fe3iokal. — A  Vertical  incision  two  and  a  half 
inches  in  length  .should  be  made,  bogitming  at  the  middle  of  the  lower  boi-der 
of  Poupart*s  ligament.  After  raising  and  dividing  the  superficial  fascia,  one 
or  two  inguinal  lymphatic  glands  will  probably  be  exposed,  which  can  be 
pressed  out  of  the  way  by  breaking  up  the  surrounding  connective  tissue 
with  the  director.  Should  one  or  two  cutaneous  vessels  spring  at  this  stage 
of  the  operation,  they  must  be  secured.  After  a  little  clearing  away  i>f  loose 
fat  and  connective  tissue,  the  sheath  of  the  artery  will  be  exposed,  and  should 
be  opened.  The  vessel  being  now  sejianited  from  the  sheath  of  the  vein  on 
the  inside,  and  iVom  a  branch  of  the  genito-cninil  nenc  which  lies  on  its  ante- 
riiir  surface,  the  needle  should  be  pa.'«t>ed  from  wit  bin  outwanls.  and  the  thi*ead 
applied  within  half  an  inch  ai'  Houjiart's  ligament. 

Operation  at  tuk  Point  of  Election. — To  lie  the  fomoral  at  the  apox 

•  litihlin  Qimrtprty  JourniU,  Nov.  1S60.  f  Britiib  Medical  Joarnftl,  Ootob«r  5,  1807. 

1  BrysDt'r  Sar;ft;ry,  p.  217. 

I  Mort'>D,  Btalisticw  of  Lig«lion  of  Arturiu  in  (he  PeatuylvaAiok  Hoepttftlf  Ainehoan  Journal  of  the 
Medical  ficivnoPA,  1870. 
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of  Scarpa's  trianglo,  the  limb  should  be  flexed,  fthduclt^,  ami  bid  on  tl 
outer  surface.     An  incision  three  incliee  long  should  uowbe  iimde,  bv^i^innii 
three  finger-breadths  below  the  ruiildlo  of  Poupari'a  ligament,  and  carri^ 
obliquely  to  the  longitudinal  axis  of  the  limb,  that  w,  in  the  course  of  tl 
femoi'al  artery,  or  in  the  <lireclion  of  a  line  extended  from  ihe  midillo  of  PiH 
part's  ligament  to  the  most  prominent  portion  of  the  internal  condyle  oft' 
femur.     After  dividing  the  skin  and  the  superficial  fascia,  the  deep  ta^eil 
should  be  opened,  exposing  the  inner  edge  of  the  sartorius,  which  may  " 
recognized  by  the  oblique  eoui>*e  of  its  fihivs*.     Turning  sliglitly  back  ihi 
border  of  this  muscle,  the  sheath  of  the  femoi-al  vensols  will  be  seen,  and  the 
puliation  of  the  artery  may  be  felt.     Much  cai'e  is  required  arter  openti 

the  sheath  to  denude  the  ves^l,  rso  as 
pass  the  thread  without  damage  to  tl 
acc<jmpanyiug  vein,  which   lies  behii 
and  to  the  outer  side  of  the  arter\'.     Tl 
avoid  this  accident  in  passing  the  llj 
ture,  the    needle,   or  other   instrumei 
used  for  the  puq>oso,  should  be  oarri< 
from  without  inwards.     (Fig.  587.) 
small  vessel  is  often  divided  in  thin 
ei-aiion  close  to  the  sheath,  and  shot 
always   be   tied.      I    have    witnessed 
troublesome  bleeding  from  ii  neglect 
this  point. 

Operation  in  the  Aponeurotic  Can. 
— The  femoral  artery  may  bo  tied  belu 
the  .sartorius.  as  was  done  by  Hunl( 
though,  except  under  circumstances  rendering  the  openition  in  Scarjw's  (i 
angle  impracticable,  or  when  a  wound  involves  the  vessel  at  the  middle 
the  thigh,  this  openition  i»  not  a  desirable  one.     When  umlertaken.  un  il 
cision  should  be  made,  beginning  at  the  apex  of  Scarpa's  triangle,  ctmtinu^ 
downwards  and  inwards  in  the  line  already  given,  and  terminating  thi 
and  a  half  inches  above  the  iniemal  condyle  of  the  femur.     In  dividij 
the  skin  and  the  Lellul«M»di|>ose  tissue,  avoid  any  branehes  of  the  intern 
aaphenous  vein  or  the  long  saphenous  nei've  whirh  may  lie  in  ihc  war  of  tl 
inciBiona.     Next  open  the  deep  fascia  which  enc*ases  the  sartorius  muf 
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and.  drawing  the  latter  downwards,  expose  ihe  aponeurnsis  whirh  t'  rtn.  rV*. 
antorif^r  wall  of  the  vascular  canal.     The  parts  being  now  held  iim 
surgeon  makes  a  small  opening  in  the  aponeurosis,  into  which  he  1^4-^'-  > 
director  and  slilH  it  up,  in  order  to  uncover  the  artery.    (Fig.  5w.)    AOc-r 
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eeporating  the  artery  from  the  vein  which  lies  to  it«  outer  aide,  the  needle 
Bhould  be  ]iHs»ed  from  without  iuwurds. 

Pfruhnrities  of  distrifjufion. — The  femoral  artery  in  a  few  inatanceg  has 
bet'U  known  to  divide  tu'low  the  profunda  into  two  bninclK*H.  which  |m»bed 
down  thu  ihigh  8ido  by  Mdo  and  ai  lUo  ajtoncurotio  canal  became  united  into 
one  branch  to  form  the  popliteal.  Sometime*  the  artery  divides  into  two 
tninks  high  up  on  the  thigli,  one  of  which  splitti,  forming  the  jiosterior  tibial 
and  the  pei-oncal.  Such  an  irregularity  would  pOHScss  great  importance  in 
aneurit«m  of  the  femoral  or  of  the  popliteal,  as  the  wnjng  vessel  might  be 
tied,  and  the  tumor  be  in  no  way  uii'cclcd  by  the  ligature,  fascfl  of  popliteal 
aneurism  have  beeu  rec(*rded  in  which  this  abnorniiil  arrangement  existed, 
and  where  it  became  nccesyary  to  ligate  bulb  bniiichcs.  In  rare  int^tances 
the  femonil  artery  has  been  tbund  abi^ent  from  the  frrmt  of  the  thigh,  having 
passed  through  the  wicj-o-^oiatic  foramen  and  det^cended  along  the  posterior 
ftflpect  of  the  limit. 

The  origin  of  the  profimda  has  also  a  surgical  interest.  While  it  usually 
ariHCH  from  the  fcnioml  two  iuchcH  below  Poujiart's  ligament,  yet  it8  com- 
mencement is  frequently  within  one  inch  of  the  latter,  and  in  one  or  two 
cases  it  has  arisen  from  the  external  iliac  artery. 

CoUaternl  cin^ulation. —  When  the  tomoral  ai-tery  is  tied  below  the  prol\inda 
femoris  the  blood  finds  its  way  to  the  inferior  part  of  the  limb  pnncij)ally 
through  the  communication  which  existn  between  the  perforating  branchea 
of  the  profunda  and  the  anastomotica  magna  of  the  femoral,  with  the  articu- 
lar aiteriesof  the  popliteal  aud  the  i-ecurrent  branch  from  the  anterior  tibial 
artery. 

When  a  ligature  is  applied  to  the  femoral  artery  above  the  proHinda,  the 
blood  IB  conveyed  to  the  femond  below,  nminly  by  the  ischiatic,  gluteal, 
and  obturator  artericB  from  the  internal  iliac,  with  the  internal  and  external 
circuuidcx  arteries  from  the  profunda  femurih. 


I 
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Ligation  of  the  Popliteal  Artery. 

Surgical  anatomu. — The  jtopliteal  region,  lu*  ham,  is  a  lozenge-shaped  t4pace» 
the  sides  of  which  are  formed  by  the  inner  and  outer  hamstring  tendons 
above,  and  the  heads  of  the  gastrocnemius  muscle  below.  The  region  ia 
formed  at  the  expense  of  the  h)wer  third  of  the  thigh  and  something  less 
than  the  upper  fourth  of  th»^  leg.  The  femoral  arterj'  enters  the  ham  after 
perforating  the  adductor  niagnus  muscle,  passing  directly  through  its  mid- 
dle, and  terminates,  after  nmning  through  the  tendinous  arch  of  the  soleus 
muM:le.  at  the  lower  border  of  the  poplileus  muscle.  It  is  a4.*<K>mpanied  by 
the  popliteal  vein  an<l  nerve.  The  vestiel  gives  otT  the  severul  arteries  to  the 
gastntcnemius  muscle,  the  four  articulars — two  external  and  two  internal — • 
and  the  azygos  branch  to  the  ligaments  and  the  inside  of  the  knee-joint.  In 
llie  middle  <tf  the  ham  the  vessel  is  covered  by  the  skin,  the  superficial  fascia, 
the  deep  fascia,  and  u  rpmntity  of  adip<")se  tissue.  In  the  superficial  fascia 
runs  the  external  sajiheiious  vein.  At  the  upper  part  of  the  popliteal  region, 
in  addition  to  the  above-namod  structures,  tiiere  ia  the  Bcmi-menibranosus 
muscle,  and  at  the  lower  part  the  gastrocnenuus.  the  plantaris,  and  a  small 
jiari  of  the  soleus  in  front  i>f  the  artery.  Hehind.  the  vesstd.  afU*r  passing  tho 
adductor  magnus,  ifsts  first  upon  the  inner  an<l  posterior  surface  of  tho 
femur,  then  upon  the  posterior  ligament  of  the  knee-joiut,  and  hist,  uj)on  the 
jtojfliteal  fascia.  On  a  plane  more  superficial  and  external  to  the  artery  lie* 
the  popliteal  vein,  and  still  more  externally  aud  eiuperticially  is  situated  tho 
popliteal  norvo. 

Tho  popliteal  artery  occasionally  aeparatea  into  its  terminal  branches — 
anterior  and  posterior  tibial  arteries^ — in  the  fuiddle  of  the  ham,  and  in  rare 
Instances  it  divides  Hke  an  axis  into  three  trunks,  immely,  into  iho  two  tibial 
arteries  and  the  |>er»>neal  artery. 

Operation  at  the  upper  Odrd, — Place  tho  patient  on  the  breast,  with  the  limb 
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extond&d,  then  make  an  inciHion  three  and  a  halt'  inches  in  length  alon?  tha 
external  border  of  the  somi-niemhraTiosuft  muscle,  toinniencing  at  the  iulerior 
Ihiitl  ut"  the  thigh.  The  skin  and  the  faseije  having  been  divided,  iho  under- 
[ying  fatty  tiHsue  nhould  be  bmken  u]i  with  the  (lirector  or  a  tini^ur.  after 
which  the  nerve  will  be  expoaod,  H(iiK*rticial  and  external  to  the  arlerj'.  A 
h'ltle  deeper  will  be  found  the  vein,  also  external  to  the  vessel.  AOer  its 
denudation,  the  artery  can  be  encircled  by  the  ligature  carried  fi\im  without 
inwardn,  in  order  that  neither  the  vein  nor  the  nerve  .shall  be  included. 

At  the.  lower  third. — The  patient  oceu]»ying  the  same  position  as  In  the 
preceding  operntion^  make  an  incision  three  inehe.'*  in  length,  beginning 
directly  opponilo  the  knee-joint,  u  little  external  to  the  median  line, — the 
iiilernal  head  of  the  gastrocnemiuH  being  Homewhat  larger  than  \xs  iollowon 

the  opposite  side.  After  laying  ojK^n  the 
Bkin,  examine  in  the  superticial  fa.scia  for 
the  external  Haphenous  vein,  which  mu^tt  be 
thrust  aside ;  next  divide  the  fancia.  when 
the  interval  between  the  two  head?*  of  the 
gantrocneraiuH  will  bo  exposed.  The  limb 
must  now  bo  »lightly  flexed,  in  onler  lo 
relax  the  two  |>ortiou6  of  the  tnuscle.  %vbich 
should  be  separated 
Fio.  6iK).  by  running  the  tinger 

up  and  down  the  cel- 
lular interval  between 
them.  M  the  bottom 
of  (hiH  6pace  will  be 
found  first  the  nerve, 
next  to  the  inside  the 
vein,  and  still  dee^M^^ 
and  externally  the 
artery.  The  oiwrmloT 
bhould  now  draw  the 
nerve  and  the  vein  lo- 
waitls  the  inner  Hide 
of  the  limb  (Fig.  5S9>, 
while  the  needle  bear- 
ing the  ligature  i» 
passed  Hi*ound  the  ar- 
tery fi-om  within  out- 
war<lg,  (Fig.  5l»0.) 
The  middle  portion 
of  the  popliteal  artery,  in  consequence  of  its  great  depth,  it^  unfavorably  pla<^ 
for  ligation,  and  is,  accoi-dingly,  not  the  subject  of  operation. 

Except  for  traumatic  aneurism,  or  in  the  event  of  a  wound,  the  eimmi- 
BtAncetf  which  will  require  the  application  of  a  ligature  to  any  portion  of  tbo 
vesBel  will  be  nirely  encountereu. 


\  I 
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Ligation  of  the  Foiterior  Tibial  Artery. 

'Surgical  anatomy. — ^The  poeterior  tibial,  the  larger  of  the  two  bmnchis^of 
the  popliteal  artery,  begins  at  the  lower  border  of  the  poplitenn  musch'.  titi"1 
runs  down  the  back  part  of  the  leg,  crossing,  as  it  descends,  to  the  tibial  t*r\v 
lu  the  deep  concavity  between  the  inner  ankle  and  tlie  os  calcis  and  ufi>iff 
noalh  the  areh  forniud  by  the  two  origins  of  the  aUiucior  muscle  of  iliy 
great  toe,  the  vewiel  divitles  into  two  bi*ancheA. — the  external  and  internal 
plantar  art^^riea,  which  are  destined  to  supjily  the  sole  of  the  foot.  In  in 
descent,  the  posterior  tibial  arteiy  resta  upon  the  tibialis  |>oslieiid  and  flrxi-r 
longufl  digitorum  muscles :  and  at  the  lower  part  of  the  leg  it  lies  on  the  p^** 
torior  surface  of  the  tibia  and  the  internal  lateral  ligament  of  the  aukle-joiut. 
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At  the  ankle  the  artery  in  situated  between  the  tendons  of  the  tibialis  pos- 
ticus and  the  flexi>r  loii^us  di^itoruru  ou  the  inside,  and  tho  flexor  laugus 
pollioiti  on  the  ouiMide, — a  vein  U^in^  placed  on  each  Hide  and  the  nerves 
external  to  the  vesftel.  The  arter)'  is  coveivd  by  the  nkin,  the  superticial  and 
deep  fiisoite,  and  the  f^ntrocnennua  and  HoleuB  museles.  Tho  posteriur  tibial 
nerve,  at  tii*ftt  to  the  inner  side  of  the  arferj\  erosset*  over  the  latter,  and  at 
the  middle  and  the  lower  third  of  the  limb  is  found 
on  itH  oufsidt*.     (Kig-  .^01.) 

The  bninehu»of  the  posterior  tibial  arteiy  are  the 
poront'n!,  ihe  rnuneular.  the  eomniuniealing,  the  nu- 
tritions, and  (he  calcanonn. 

OpF.RATniN. — The  pobtenor  tibial  can  be  tied  at  its 
upper,  inidtlle,  and  posti^nor  thipflrt.  Tho  conixe  of 
the  vessel  is  In  the  direction  of  a  line  extended  fr«iin 
the  nuddle  of  the  ptmliti-al  Kpace  t(>  a  point  midway 
between  tho  internal  niaileuluH  of  thi?  tibia  afid  the 
lendo  Arhillit<. 

At  the  upper  third. — Tho  operation  of  tying  the  poH- 
teriur  tibial  in  its  fii'Nt  part  is  one  of  eonsidemblo 
dittieulty.  ai»d  demands  for  its  accomplishment  an 
Bccumt,e  U-nowledgeof  Ihe  appearances  of  the  strnc- 
tureH  concerned.  The  artei'y  is  U»l  approached  fi*om 
the  inner  side  at'  (he  ivp;. 

The  le^  boinir  flexed,  the  limb  is  laid  on  its  outer 
side,  when,  feelin/;  for  the  inner  uuicle  of  the  tibia, 
the  surgeon  makes  an  incision  three  and  a  half  or  four 
inches  in  leny;lh  along  its  udge.  bej^inniny;  two  anci  a 
half  inches  from  the  upper  euil  of  the  libia.  (See  Fig. 
593.)  The  skin  being  divided,  can.^  must  be  exercised, 
in  opening  the  superficial  fascia,  not  to  injure  the 
intenial  saphenous  vein  or  nen-e,  both  of  which  lie 
directly  in  the  track  ol'  the  wound.  Thcso  struc- 
tuivs  being  displaced,  the  deep  fascia  must  Ife  divided 
to  the  full  extent  of  the  integumental  incision.  It 
Bhould  also  be  cut  transvei'sely,  so  as  to  allow  a  freer 
access  to  the  intermuscular  parts.  The  next  step 
consists  in  doUicbing  the  origin  of  the  aoleus  muscl*- 
froni  the  tibia.  (Fig.  5!*2.)  It  is  at  this  stage  <ff  ih- 
operation  that  one  of  two  errors  is  otten  committed, 
either  of  which  will  lead  the  operator  Jistray.  The 
first  consists  in  opening  the  intermuscular  space  be- 
tween the  inner  head  of  the  gastrocnemius  and  the 
fioleuH  muscle,  and  the  second,  in  shaving  off  all  the 
muscular  tissue  from  the  bone,  by  which  tlie  tibialis 
p()sticus  muscle  is  mised  along  Avith  the  soleus. 
The  flrst  mistake  lends  the  surgeon  above  the  veHsel, 
and  the  8ec<md  leads  him  imderneath.  There  is, 
however,  a  guide  which  will  point  in  tho  right  direc- 
tion. If  the  soleus  has  been  properly  detached  and 
raisttl,  its  under  surface  will  pivaent  a  white,  shining  sheet  of  tendinous 
material.  l>eneath  which  will  be  seen  a  layer  of  fascia  (intermuscular)  cover- 
ing the  tibialis  posticus  muscle.  If  search  be  now  made  externally  and 
towards  the  middle  of  the  leg,  the  artery  will  be  found  covered  by  the  inter- 
inuscnlar  fascia,  the  nene  lying  to  its  outer  side.  Al>er  the  vessel  has  been 
separate^l  from  the  investing  coni»eetive  tissue  and  the  accompanying  veins, 
the  needle  must  be  passed  from  without  inwards. 

At  the  midiUc  third. — Make  an  incision  two  and  a  half  inches  long  parallel 
with  the  inner  edge  of  ihe  tibia,  and  aboin  half  an  inch  from  its  norder, 
AAer  dividing  the  skin,  the  same  precautions  with  regard  to  the  saphenous 
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vein  and  norvo  will  be  required  in  cutting  the  superficial  fascia  as  in  th©  pro- 
vious  operation.  It  now  roniaitiH  to  incise  on  the  director  the  deep  tascia, 
and  prcsH  outwardn  tho  inner  margin  of  the  ftoleus  muscle,  when  the  ariory 
'with  itf4  accompanying  veint)  will  be  expoaed.  as  al^o  the  nerve  running  along 
the  outer  wide  of  the  vestjolrt.  After  isolating  the  artery  from  its  satellite 
veins,  the  thread  must  be  passed  from  without  inwards. 

At  the  inside  of  the  ankle. — A  semilunar  incision  one  inch  and  a  half  in 
length  should  be  made,  midway  bet we*.'n  tho  internal  malleolus  and  the  tondo 

Fig.  692 
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LlgKllon  nf  tha  niMlarlor  tiliUl  Rt  Ita  iiiiper  Iblnl ;  vtmod  hcU  open  by  rvtractora 
walla  the  aurireoii  detocbos  the  orlfflti  or  the  mleua. 

Achillis,  the  knife  bi'ing  held  at  right  angles  with  the  surface  of  tho  part 
AHer  (iividing  the  skin  and  the  flUfwiiicial  fascia,  the  deep  fascia  must  b© 
lifted  upon  a  dii*ector  and  fively  oj>ened.  (Fig.  593.)  Immediately  under- 
neath suould  be  found  the  vessel,  with  the  tondoiis  of  ihi*  tibialis  posUcoa 
and  tho  dcxor  longus  digitoruni  muscle  on  thi;  iitside,  and  the  |>osterior  tibial 
nei*\'e  and  tho  tondon  of  the  floxor  longus  jKillicis  mustde  on  the  outside. 
After  isoliilitig  the  artery  fi-oin  its  accompanying  veins,  the  needle  should  be 
pasfled  from  without  inwards. 
The  neceeaity  for  tying  the  posterior  tibial  may  arise  in  consequcDc^  of 

Fiu.  :>ft8. 
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traumatic  aneurism,  or  of  wounds  inflicted  by  the  fVagments  of  a  brofan 
bone.  In  spontaneous  aneurinm  of  the  upper  part  of  the  vewsol,  it  will  b« 
beat  to  tie  the  femoral  arterj'  on  the  Hiintenan  plan 


Ligation  of  the  Peroneal  Artery. 

Surgical  anatmny, — ^The  peroneal  artery  anses  ft*ora  the  ]x»eterlor  tHiial, 
about  one  inch  below  the  lower  border  of  the  popliteni  muscle,  and,  aOcr 
paeain^  ucrosw  to  the  outer  aide  of  the  leg,  runs  down  the  posterior  and  iuaef 
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ice  of  the  fibula  lo  the  lower  third  of  tbo  limb,  where  it  supplies  the 
anterior  pon>neul  artery.  The  vesaol  dimiiiiHlufS  sd  nipidly  in  si»e  as  it  de- 
sceiidH,  that  below  the  middle  of  the  leg  it  has  becomt'  too  :imall  to  require  a 
formal  ligation.  The  artery  f(»r  the  mont  of  itn  course  lioH  in  the  mid^t  of  the 
muscular  fibres  of  the  flexor  longiis  polUeiB  pcdiw,  in  the  an^^le  formed  by  the 
inner  surface  of  the  bone  and  the  inlerusseous  ligament,  and  la  also  covered 
by  the  fibular  ori^n  of  the  w>iuUH. 

Operation. — Make  an  inciHion  two  and  a  half  inobe;*  long  over  the  external 
idi\^&  or  angle  of  the  middle  of  thi?  tibula.  Divide  consecutively  the  nkiu,  the 
superficial  ftiHcia,  and  tbo  iletip  fascia.  The  origin  of  the  soleus  muscle  will 
now  come  into  view.  This  must  bo  detached  tor  a  short  distance  from  the 
fibula  and  pushed  inwards,  on  doing  which  the  cdtro  of  the  bone  will  be  dis- 
tincliy  exposed.  The  opemtor  iit>w  divides  ihe  fibres  of  the  flexor  longus 
pollicis.  and  sopanites  them  fi»m  ibe  posterior  surface  of  the  fibula,  at  the 
inner  suriace  of  which  will  be  found  the  artery,  at  the  point  where  the 
interosseous  membi*ano  joins  the  bone. 


Fm.  604. 


Ligation  of  the  Ajiterior  Tibial  Artery. 

Surgical  anatomy. — At  the  lower  border  of  the  popliteus  muscle  the  ante- 
rior tibial  puHses  through  an  opening  in  the  interosseous  membrane  and  reaches 
the  anterior  portion  of  the  leg.  when  it  passes  down  the 
limb,  becimjing  more  euperrtci;*l  as  it  descends,  and 
finally,  alter  |>u**sing  in  front  cd'  the  ankle,  reaches  the 
dorsum  of  the  fiMjt  and  becomes  the  doi'salis  pedis  artery. 

At  the  upper  Ihird  of  the  leg  the  anterior  tibial  is 
deeply  situated,  resting  on  the  interosseous  memV)rane. 
It  IS  placed  between  the  tibialis  amicus  and  extensor 
loDgus  digitornm  muscles,  having  the  anterior  tibial 
nen'e  on  its  outer  side.  At  the  tniilillo  thii*d  it  is  lodged 
between  tlic  tiliinlis  antieus  iniisrle  on  the  inside  and 
the  extensttr  proprins  pollieis  on  ihe  outside,  with  the 
nerve  in  front,  ami  also  on  the  outride. 

At  the  lower  third,  immediately  alM)ve  the  ft-ontof  the 
ankle,  the  artery  lies  between  the  tendons  of  the  exten- 
sor proprius  [lollicis  on  the  inside  and  the  extensor  louguB 
digitorum  on  the  outside,  with  the  nerve  also  external 
ill  position.  (Fig.  5!14,)  The  bnmeiies  of  the  anterior 
tibial  are  the  recnrrent  lihial.  the  muscidar,  and  the  ex- 
ternal and  internal  malleolar. 

Operation. — Tlie  anlerifu-  tibial  artery  may  be  tied  in 
its  upjwr,  middle,  and  lower  tbinis.  The  genenil  course 
of  the  vessel  corresponds  to  a  line  drawn  from  a  point 
Tnidway  Iwtween  the  tuherele  of  the  tibia  and  the  hearl  of 
the  fibula  to  the  centre  of  the  internmlleolar  space.  (See 
Fig.  5115.) 

.4/  thr  npprr  thlnl. — The  limb  bcir»g  somewhnt  flexed, 
and  supported  on  a  pillow  pUiced  beiieaih  the  bam,  an 
in<*ision  three  inehes  l<mg  shttidd  be  made  e(|ui<listant 
from  the  tubercle  of  ihe  tibia  and  the  head  of  the  fibula, 
and  commencing  on  a  level  %vitb  the  former.  AHer  cut- 
ting through  the  skin  and  the  snperticial  fascia,  the  sur- 
geon should  endeavor  to  recognize  the  intermuscular 
space  between  the  tibialis  antieus  and  extensor  Itmirus 
digitorum  muscles  before  oixming  the  deep  fascia.  This 
may  be  done  by  noticing  the  presence  of  a  yellow  or 
fariy  line  beneath  ihe  aponeurosis;  or  one  of  the  small 
arteries  designed  for  the  snj)ply  of  the  integument  may  be  discovered  per- 
forating the  iascia.     In  either  ease  the  proper  route  is  indicated.     The  deep 


R«lntlnn  of  the  aitUjrlor 
tit>l*l  Nfti^ry  (u  di9  miuolti 
v1  Uiv  log. 
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fascia  must  now  be  raised  upoD  the  director  and  fhH.<ly  laid  open.  As  bol 
musL'Ics  havL'  an  nri^in  from  a  prulun^lion  of  the  deep  (ascia,  Tncir  Heparation" 
bhould  bo  conxineuceU  at  tlie  lower  un^^lo  of  tlie  wound,  where  the  adhe«i(?n 
is  les8  closo.  After  opening  the  intermuMCulur  Hpace  by  the  fiu^ifer,  the  artery 
will  be  found  at  it.8  bottom,  resting  on  the  iuteri)H.seous  membrane,  with  a  vein 
on  either  side,  and  the  nerve  externally.  After  thu  denudation  of  tlii;  ve>^el 
the  Lhivad  should  be  paused  from  without  inwards.     Whoa  tiitlienlly  is>  expo- 

Fio.  696. 
Line  fthowlDK  the  cuui-m  ot  thr  Anterior  tlbUI  in  the  l«c.     UgAliuD  at  tli«  ujipar  third.  ^^H 

rieneed  in  recognizing  ihe  different  tendons  in  front  of  the  auklo,  they  may 
be  readily  idontiHed  by  moving  the  great  toe,  by  flexing  and  extending  the 
foot,  and  by  similar  inovementH  of  the  other  toes. 

At  the  middle  third. — The  arter}'  in  this  region  in  more  ftUj)ertieial  than  in 
the  upper  third  of  iti*  course.  An  incision  three  inches  in  longih  bhuuld  Iw 
made  in  the  direction  of  the  line  ah-eady  described.  After  dividina;  the  skin 
and  the  t*uperlicial  and  deep  fascia^  the  fi^-sure  between  the  tibialis  anticua 
and  extensor  longus  digitorum  muscles  mu^t  be  opened,  when  a  third  mu!!u 
cle.  the  extensor  proprius  poMicis,  will  be  seen  between  the  other  two.  Th.' 
surgeon  will  now  open  and  enlarge  the  fissmv  betwei'U  the  extensor  pmir:- 
pollicis  and  the  tibialis  antiens.  at  the  Imttom  of  which  lies  the  anterior  til  n.l 
artery  witi»  its  accompanying  veins,  atid  in  front  or  close  along  it«  oiitrr  M-Jf 
is  the  anterior  tibial  nerve.  After  isolating  the  vessel,  care  must  be  tukeu  m 
press  the  nerve  towards  the  Hbular  side  of  the  limb  while  tlie  neeille  is  heiui^ 
passed  trom  without  inwards. 

At  the  lower  third. — The  artery  is  to  be  expoBcd  one  inch  and  a  half  aliov« 
the  ankle-joint.  In  consequence  of  the  superficial  |x>siti4>n  of  th»«  vessel,  th« 
inci^^ion  need  not  exceed  two  inchen  in  length,  and  should  be  nuide  in  tlt*3 
course  of  the  indicated  line,  beginning  tlu*ee  inches  above  the  (><•: 
articulation.  After  cutting  through  the  skin  and  the  su|>erficial  ».. 
deep  fascia  shouUl  be  opened  external  to  the  outer  boitler  of  the  tendon  nt' 
the  extensor  proprius  pollicis.  which  is  the  second  tendon  from  the  lilua  Bv 
etdarging  the  intermuscular  space  between  this  tendon  and  the  exlcnvr 
longus  digitorum  Ihe  ariery  will  be  reached,  having  the  nerve  on  its  ..tiur 
side.  Alter  the  deiuidalion,  and  while  the  ligature  is  being  carrie<l  rotund  tlio 
vessel  I'rom  without  inwards,  the  nerve  must  be  pressed  aside  in  the  dinxiiun 
of  the  tibula. 

The  anterior  tibial  arteiy  may  require  ligation  on  acctmiit  of  tranmatic 
aneurism,  or  in  consequence  of  wounds.  The  artery  is  m-caMonullj-  torit  n 
C'ompoun<l  fractures  of  the  leg,  and  requiivs,  in  nuch  an  event,  the  applicati«iD 
of  a  ligature. 

Ligation  of  the  Dorsalis  Pedis  Artery. 

Surgical  onatomy. — The  dorsal  ariery  of  the  IVM>t,  which  is  but  an  extenMon 
of  the  anterior  tibial,  licH  over  the  lirst  interosseous  s|mce,  and  between  lh« 
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tendon  of  the  extousor  pifiprius  pollici^  on  the  inBJde  and  the  innennost 
tendon  of  the  extensor  biwin  (iijirit'iruin  on  tbo  outsi4le.  with  the  accompany- 
ing nervu  extomally.  It  is  ct)veiv<l  by  the  t^kin.  tho  »iiporticiul  fusciu,  and 
the  (icop  fascia. 

Operation. — The  vessel  may  be  found  in  a  line  drawn  from  the  middle 
of  the  anterior  malleolar  Hpaee  to  a  point  midway  between  the  anterior  ex- 
tremity of  the  first  two  metatarsal  bones.    (Fig.  596.7     -An  incision  one  inch 


Fio.  M»6. 


T 


U|Mton  of  Ihv  lUiMrtor  clbUI  %\  (be  lower  ihUd  uf  the  liiob  iv  Atiov*  ihe  uiU«. 

lon^  in  the  coun^o  of  the  line,  or  along  the  outer  border  of  the  tendon  of 
the  extenaor  proprius  pollicis,  should  bo  made  i  Kig.  5!*7).  and  after  cutting 
through  the  skin,  the  suptTtieial  fascia,  and  the  deep  Ijaseia,  the  artery  will 
be  found  lying  immeiliaiel^*  internal  t*)  the  inner  tendon  of  the  short  ex- 

Pio.  697. 


IncUUtiD  for  llgKiJua  of  Uw  dotMlli  petU*. 

tensor  muscle  of  the  toes.  After  isolating  the  voftsel  ftv>ra  its  veniD  oomites, 
and  prosaing  externally  the  nerve,  the  ligature  may  bo  passed  fVom  without 
inwards. 

The  dorsal  artery  of  the  f<K>t  will  aometimes  require  to  be  tied,  in  conee- 
qaence  of  w^ounds  inflicted  by  chisels  or  other  vulnerating  bodies. 


CHAPTER   XIII. 

INJURIES  AND  DISEASES  OF  THE  OSSEOUS   SYSTEM. 

FRACTURES. 

What  is  a  fVaoture?    It  is  defined  to  be  a  solution  of  continuity  in 
fibres  of  IX  bouu.     It  is  un  ucciduMit  of  ^ivat  frequency,  and  more  ilmu  ai 
other  has  been  n  (ruitful  Btuiree  of  litii^ation  between  patieni  and  iaedi< 
attendant.     In   tlie  nmnji^^euionl  of  such  an  injury  the  t^ur^eon  ban  much 
contend  with, — much   tlmi   is  calculated   to  create  anxiety  ihrouirhout  i| 
Iin>gresHoriho  case.    The  frequency  with  which  inntances  of  deforniilv  al 
fracture  come  under  my  (ibHcrvat ion  would  Hcein  lo  ii»dicate  either  incoi 
petency  or  negligence  on  the  pari  of  ihone  having  the  care  of  such  case<i>, 
inHubordination  of  the  patient  while  uitder  treatnieni.     If  (ho  former 
the  cane,  there  can  he  no  impropriety  or  injufttice  in  holding  the  praciitioi 
to  a  strict  accountability.     So  many  complications  attend  or  ftdlow  thcnr 
juries,  such  aa  inflammation.  abHCCHses,  ulcers,  hemorrhage,  tetanus,  delirii 
tremens,  necrosis,  gungivne.  etc.,  that  it  is  folly  to  i-egard  this  part  of  prol 
sional  work  as  n  rneixi  mechanical  one;  on  the  contrary,  it  detnandH  on  i] 
part  of  the  surgeon  not  only  the  highest  degree  of  anatomical  skill  and  U 
But  also  a  thorough  knowledge  of  tRo  principles  of  general  medicine.     Fi 
the  patient  there  shotild  be  exacted  the  mcwt  implicit  snbmiHHi»)n  and  docili 
WhenevLir  those  cannot  be  secured,  it  will  be  altogether  projXT  for  the  »i 
geon  to  relintjuish  the  catw,  and  to  wash  his  Imndsof  all  res|>onsil»ilily.    P] 
fc8si**nal  hone-setters,  as  they  an^  termed,  have  no  claim  to  public  contideni 
They  are  generally  both  ignorant  and  ra^h.     It  should  be  remembered  ll 
a  bone  once  bi*oken,  however  8imj)le  the  fnicture,  can  rarely  be  rcpairc*;^ 
under  the  most  skilful   treatment,  without  sotne  appn^-iable  deformity  or 
di.stthility.     There  will  be  some  inequality  of  the  surface,  or  some  Mhort«'of" 
of  iho  limb,  or  perhaps  an  abridgment  of  movement  in  a  contiguouH 
There  may  be  comminution  of  the  bones,  extensive  damage  to  the  wjfl  j 
or  many  other  complications,  in  consequence  of  which  considernblo  d«  ! 
ity  necessarily  ensues,  and  for  which  no  practitioner  is  to  be  blamed.     In  uu 
cases,  therefore,  where  the  result  of  treatment  is  involved  in  doubt,  it  is  Ibf 
duty  of  the  surgeon  to  state  frankly  ^*>  both  the  pntient  and  the  fViends  hii 
apprehension,  and  thus  prepare  their  minds  tor  any  unfavoi^able  result, 

Oausks  of  Fraotdre. — These  are  twofold, — predUposing^  and  exciting  nr 
defennining. 

pREDisK^siNO  CArsEs. — Ist.  FuHclion, — Those  hones  which  aiv  - 
in  prehcnnile  and  locomotive  acts  are,  in  consequence  of  their  K 
powerful  muscles  by  which  they  are  controlled,  and  their  exposed  Bituauun, 
very  liable  to  fracture. 

2d.  Form. — The  long  hones,  placed  x)a  they  are  in  exposed  situations,  and 
influenced  l)y  the  action  of  muwles,  are  otXeuer  broken  than  ihe  hhort  tir 
irregular  onc?»:  hence  ilic  infreqiiency  of  the  accident  in  the  Tertobne,  tf 
compare<!  with  the  humerus  or  the  ribs. 

3a.  MohUity. — Such    portions  of  the  skeleton  as  are  not   flxed  by  iiie«r 

articulations  lu-e  Ic.sa  frequently  broken  than  are  others  whom*  fuMxuec^om 

make  thera  more  stable:  thus,  the  scapula  and  the  patella  commonly  c»cfl|><^ 

while  the  nasul  bones,  the  tibia,  and  the  clavicle  fVequently  auflTcr. 
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4th.  Age. — No  period  of  lifo,  from  the  intra-uterine  to  extreme  uld  ai^,  is 
exempt  IVoin  tlie  accitient  ol' Iraclutv,  I  liavc  seen  two  cti^cs  of  fi*acnii'e  of 
both  bones  of  the  log  in  new-born  children,  which  doubtloi*!*  'occurred  befon* 
birth,  and  some  yeai-s  ago  1  attended  a  toao  of  fracture  of  the  tliitrh  in  a 
lady  ninety-two  years  old.  Intra-utiM-ine  fraotuix-s — sometimes  multiple* — 
have  fivquently  been  observed.  A  lingular  anterior  curvature  of  the  bones 
of  the  lei^.  particularly  of  the  tibia,  resembling  vei-y  sirontfly  a  fracture,  I 
have  met  with  in  two  eases  of  new-born  children,  lirown  nas  noticed  this 
Moie  peculiarity,  with  the  skin  over  the  surface  of  the  angular  prominence 
TCBemblinjL!;  a  cicatrix,  and  sixteen  times  in  twenty-seven  in!*tanceH  of  the 
deformity  he  found  the  tihula  to  be  either  entii*u1y  or  purtialU*  alrsent.  In 
ci»iKlhood.  tVacturcs  aiv  not  ctmimon,  for  several  reasons.  The  bones  are 
more  elastic;  the  epiphyses  have  not  bee<;me  solidly  united  to  the  di- 
anhyaes,  and  therefore  the  bones  are  more  mobile;  the  ligaments  are  more 
pliable  and  supple;  the  muscles  are  incapable  of  exercisint:  f^reftt  power; 
and  durin*;  the  early  years  of  lite,  children  are  usually  protected  from  acci- 
dent by  those  interenied  in  their  welfare.  In  mature  lifo.  fnieture^  are 
among  the  most  common  occurrences,  Ifocauso  it  iei  the  period  when  men  are 
most  engaged  in  active  duties,  and  in  the  prosecution  of  those  omploymenta 
and  occupations  in  which  the  body  is  mop<t  exposed  to  injury.  In  old  age, 
though  fraeturOH  are  not  ho  common  as  in  ripe  manbooil,  the  pivdisposition 
to  such  injuries  is  greater  from  fragility  tyy  brittlenoss  of  tbe  bones,  conse- 
quent on  tbeir  rai*efied  Btructure.  There  is  also,  in  advanced  life,  a  loss  of 
balance  between  the  animal  and  the  earthy  jmrts  of  the  skeleton,  which, 
with  the  diminislied  pliancy  of  the  ligaments  and  the  loss  of  muscular  activ- 
ity, atrongly  favoi-s  tlie  occuirence  of  fracture. 

Diatheses  constitute  predisposing  causes  of  fracture,  such  as  syphilis,  cancer, 
rachitis,  gout,  osteomalacia,  scrofula,  caries,  necrosis,  and  cysts. 

A  remarkable  insiunce  ol' senile  fragility  came  under  my  notice  in  the  ease 
of  an  aged  woman  bnaight  info  the  Pennsylvania  Ilosjntal  during  one  of 
my  perifHis  of  service,  who  had  twenty-lour  fractures  of  the  ribs,  produced 
by  a  fall  down  a  Higlil  of  staii-s  ten  feet  high.  The  patient  died  shortly  after 
bor  admission.  Esqnirol  describes  a  woman's  skeleton  in  his  possession  in 
which  there  were  over  two  hundred  fractures,  and  Malgaigno,  on  the  au- 
thority of  Saviart,  a  still  more  remarkable  case  of  a  woman,  thirty  years  of 
,  who  was  believed  to  Imve  had  a  fnieturo  of  every  bono  of  the  body. 

othing  hut  a  postmortem,  of  coui*se,  could  establish  such  a  statement. 
Cases  of  mulli])le  I'racture  aiv  given  by  Gibson,  Arnott,  Lonsdale,  and  others. 

In  1870  I  treated  a  case  of  fracture  of  the  thigh  in  a  child  aged  thive  yeai-s, 
the  same  bono  having  been  broken  the  year  ])revious.  This  child  belonged 
to  a  family  of  six  children,  eveiy  one  of  whom  bad  sulfered  from  a  fracture 
of  some  part  of  the  skeleton.  Two  of  their  number  had  sustained  each 
thi-ee  injuries  of  this  nature,  and  an  infant  at  (he  mothers  breast,  only  throe 
weeks  old,  had  a  bi-oken  rib.  produced  by  being  turned  in  its  nui-se's  arms. 
The  explanation  of  this  1  found  was  due  to  the  presence  of  a  syphilitic  taint 
derived  IVom  the  nude  parent.  Dr.  Bennet*  ])re>ented  to  the  Pathological 
Society  of  Dublin  a  luimbor  of  fractures  taken  from  a  man  who  had  been 
crushed  by  n  tailing  roof  The  femur,  the  tibia,  and  the  tibula  of  the  right 
leg  were  broken,  the  humei'us  and  all  the  ribs  of  the  right  side,  tho  first 
throe  ribs  of  the  letl  side,  and  the  sternum. 

I  can  recall  cases  in  which  simjdy  turning  in  bed  was  Bufficieut  to  cause  a 
fracture  of  the  thigh-bone.  Most  of  these  patients  were  women,  m>me  of  whom 
suffered  from  cancer  in  the  mamnmry  gland,  or  from  encephaloid  disease  of  tho 
omentum,  and  also  of  the  femur  at  the  scat  of  ft-acture.  1  have  seen  a  ease 
of  fracture  of  tho  femur  produced  in  the  act  of  drawing  on  a  boot,  and  of  mo 
uerious  a  character  as  to  oe  followed  by  death.  Thei*G  was  reason  to  believe 
that  a  syphilitic  vice  was  present  and  1iad  affected  the  bones  of  this  patient. 

Uouty  and  rheumatic  states  of  the  system  also  predispose  the  bones  to 

*  Dublin  Joumiit  of  the  Modtoftl  Soienoea,  September,  1874. 
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fmetuiH),  not  only  in  consequence  of  siruciui*al  alteration  in  the  osseous  tisfEae 

of  persoiiK  HO  atlVciud.  Itut  also  from  the  muscular  disahilitv  and  (he  articular 
rigidity  which  ho  commonly  alionfl  lliese  diseases,  and  wliich  i-ender  the  in- 
dividual siirt*  and  dcfencolenj*  in  hie  movements. 

Exciting  ('ausks. — These  are  violencr  and  muscular  action. 
Tile  violence  may  he  applie<l  to  the  bone  either  directly,  a«  when  a  piece 
of  limber  or  metal  falls  upon  the  le^^.  or  when  the  latter  is  run  over  by  the 
wheel  of  a  loaded  wa^on.  or  indirectly,  as  when  the  force  is  applied  remotely 
and  i8  tran8mitte<i  along  the  limb,  expending  itself  destructively  upon  a  dis- 
tant h<mo.  In  this  way  an  individual  who  fall8  u[H)n  his  band  may  break 
the  clavicle,  or  a  blow  upon  the  top  of  the  head  may  produce  a  fracture  at  the 
base  of  the  skull.  There  are  IIu>ho  who  think  mu8cular  art  ion  dt>es  not  olK*n 
bix*ak  a  bone.  I  have  frc(|Ueiitly  seen  the  patclhi  lirviketi  by  the  poworrtil 
aclion  of  the  (|Uadnceps  «xIeiisor  femoris  muscle,  and  in  two  eases  have  wit- 
lU'ssed  a  similar  injury  to  the  thigh,  whei-c  theix'  was  no  ground  I'or  »upp<wing 
that  any  diseased  state  of  the  bonos  had  previous!}'  existed.  I  doubt  nut  thai 
the  fivipiency  with  which  drunken  [teixous  lull  and  escape  fractures,  wliore 
individuals  in  the  full  possession  of  their  consciousness  would  probably  not 
escape,  w  duo  in  a  ^miki  moasuro  to  the  absence  of  muscular  eff'ort. 

Division  of  /racturts. — All  fVaclupea 
Fio.  698.  ^^^y  y^^^  divided  into  complete  and  in- 

complete. Complete  fi*aeture8  are  those 
in  which  the  bone  is  broken  entirely 
through.  Incomplete  fnictures  arc 
those  in  which  all  the  tihn^s  of  (ho 
bone  are  not  severed.  Under  Ibt'  1 1* 
division  t'omo  what  are  ealle<i  *•  i 
iDeonphtfl fimciun ur  Oi«  matu.-r«rvuwD.         or  "grteti-atick"  fi-aclures.  (Fig   ul'- ) 

The  hitti*r  occur  most  eomiuouly  in 
the  clavicles  of  childivn.  and  are  occasionnlly  itiet  with  in  the  honoA  of  the 
forearm.     A  second  division  is  into  simple  and  eomplioitcd  fractui'es. 

Simple  Fracture. — \Vritei*s  ditfcr  somewhat  in  their  definilionft  of  a  simple 
fraetuiv.  but,  without  discussing  this  subject,  I  shall  detine  such  a  Ihietupc 
to  be  the  .separation  of  a  hone  into  two  parts.  Then*  is  always  mora  or  lem 
injury  done  tn  the  s<ift  parts,  son\elimcs  by  the  vulneraiing  body,  and  to 
every  case  to  the  parts  immediately  in  foiilact  with  or  contiguous  to  the  seal 
of  the  fra<'ture.  by  the  ends  of  tho  broken  bonoH.  In  several  dissections  which 
I  have  made  in  man,  and  in  the  lower  animals,  the  periostenm  wati  fouod 
broken,  sometimes  almost  flush  with  the  severed  fibres  of  the  bone,  aud  at 
other  limes  ii  was  torn  into  shreds  and  separated  from  the  osseous  frajGrmentii 
for  some  distance  fnun  their  exli-emities.  The  fibivs  ol'  the  muscles  Iviuc  on 
the  periosteum  were  also  torn,  and  blood  had  oxtravnsated  through* the  ift- 
lerstices  of  the  adjoining  muscles  as  well  as  between  their  fasciculi. 

Complicated  Fractures  are  those  in  which  there  ia  added  BOmethinu:  moi* 
than  the  mere  division  oJ"  the  boue  into  two  fragments.  These  complication* 
art*  the  following : 

Compoond  Fracture.— This  is  one  in  which  there  ia  a  wound  forming  » 
communication  between  tliL-  surface  ami  the  broken  ends  of  the  biuie. 
opening  may  be  quite  small,  or  it  may  be  of  considerable  magnitude, 
extremities  of  the  bone  may  even  protrude  through  the  opening.     A  <  • 
pound  fractun?  may  be  either />n>nrtry  or  conHecutive, — that  is.  it  may  bf 
pouud  at  the  time  of  the  accident,  or  it  may  become  e^o  afterwards 
various  causes.    For  instance,  the  fVagments  may  be  so  near  the  »ui ' 
the  artcnuuted  Eikin  will  intlamo,  ulcerate,  and  open,  or  tVom  the  <i 
flict<Ml  upon  the  soft  parts  an  abscess  may  form  which  sulmequently  v 
spontaneoijHty  or  by  the  necessary  interference  of  the  surgeou. 
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Comminuted  Fracture. — In  this  complicAtion  the  bone  is  broken  into  throe 
or  moru  piecuH.     This  definition  rvquireb  eomo  liinitution.     A  bone  may  be 


Fio.  699. 


Fio.  (KM). 


CommldulMl  fhKtnrs. 
Fio.  GOl. 


*^\ 


Oompotutd  Muuulnuivd  fracture  of 
log.— An«r  milvr. 


Fin.  «02. 


ItDpactod  frariiirti  ut  t)io  D«olt  of 
tb*  f«cnur.— Aftsr  Miller. 

broken  at  ita  upper  and  lower  extremities. — a 
multiple  fracturf, — and.  altbouirh  there  would  be 
in  Bueh  a  eane  four  fni^mciitB,  yot  it  would  not 
be,  in  the  tei-bniciil  nenm?.  a  c<»mntiiiuU?d  Trac- 
turo.  It  irtonly  nin-h  wlioii  tlu?  linen  of  fraeture 
ooinmunicate  with  one  another.  (Fig.  51>9.) 
Under  this  Uvad  may  also  be  plueed  the  stMited 
fracture.  Should  wuch  a  fraetnre  be  aAH(»ciated  with  an  external  wound,  it  is 
then  a  compound  comminuted  fracture.  (Fi^.  600.^ 
Laceration  of  a  principal  artery  or  nerve. — ^This  accident  is  BometimcH  ]>ro- 
duced  by  a  displacement  of  one  of  the  fragmcntH  of 
Fio.  603.  a  broken  bone,  or  by  the  iniBsiie  which  determines 
tlie  fracture,  and  is  always  a  serioua  complication. 

Dislocation. — The  force  which  caut^es  a  fracture 
may  at  I  he  same  time  produce  the  luxation  of  a  con- 
tiguous joint,  and  thus  convert  a  very  simple  acci- 
dent into  a  very  embaiTiissing  one, 

Tmpnetion  consists  in  the  end  of  one  fragment  of  a 
broken  borie  being  driven  into  the  cancellated  tissue 
of  the  other,  so  that  the  two  become  locked  together. 
{Fig.  601.)  ' 

Delirium  tremens  and  low  forms  of  fever. — The 
favorable  progress  of  a  case  of  fVaclure  may  bo 
6vrioui*ly  intL-rrupted  by  the  occuri*ence  of  an  attack 
of  mama  a  potu,  or  by  the  invasion  of  typhoid  or 
some  other  Jbrm  of  fever. 

Direction   of  fracture. — The  direction    in   which 
/'A       X>»VI|  ^^^  bony  fibres  yield  may  be  oblique,  longitudinal^  or 

trunitvt'rse. 


7 


OUlqoB  rhi> 

tur«. 


TnD0v«n*  tnc- 
ttir«. 


The  Oblique  Fracture  is  the  prevailing  form.    Such 
a  direction  fiecomoh  almost  a  necessity  when  we  con- 
sider the  Btnicture  and  arrangement  of  the  dbres  of  a  bone.    Some  fibres  are 
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more  elaBtici  thim  uthers  aud  will  bend^  while  their  neighbors  will  bi 
The  same  fibre  is  not  pqiiaily  strong  at  all  |>oint«.  Tbeno.  Hbres  again  con-" 
Btitutt;  a  system  of  inlerHectin^  arches,  j^iome  of  which  will  be  more  affected 
by  force  than  othera,  so  that  the  momentum  attending  a  blow  will  not  travel 
in  a  direct  line,  but  in  one  more  or  less  irregular.     (Fig.  602.) 

Transverse  Fracture  is  one  in  which  the  .separation  is  in  a  direction  at  right 
angles  with  the  long  axis  of  the  bone.  ( Fi*^.  fi03.)  In  the  short  bones,  «nch 
as  llioso  of  the  carpus  or  the  tarsus,  or  in  flat  b(»nes,  like  the  }<ea(>ula  or  the 
ilium.  Huc'h  fractures  frequently  take  place^  but  in  the  long  bonc^  their  oci*iir- 
ronee  uuint  be  exceedingly  rare.  I  have  seldom  seen  one  in  the  adult  which 
could  be  strictly  so  i-egarded. 

AVhat  are  called  epiphyseal  fractures  nve  transverse  of  necessity.  (Fig.  604.) 
TheHe  may  occtir  at  any  period  before  that  in  which  the  epiphyHis  and  the 
diaphy:^i8  are  solidly  united  by  bony  mailer;  though  ihey  are  not  comnion, 
as  the  elastic  chamctcrof  the  iiUermediute  uniting  cartilage  teuds  to  prewnl 
rather  than  to  fiivor  such  an  accident. 


Fig.  605. 


Longitudinal  Fractures  are  those  in  which  the  fractui*e  nins  in  a  ilirection 

parallel  with  the  long  axis  of  the  bon«. 
(Fig.  005.)  This  fracture  ih  comparatively 
rare  in  civil  nurgery,  though  in  military  Mir- 
gery  it  is  frequently  sieeii,  and  is  the  result 
of  the  foriiiidnble  cyliudro-conoidal  bail 


Fio.  OOi. 
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Signs  of  Fracture. — The  signs  of  fractui* 
should  be  carefully  considored.  Taken  ia 
their  clinical  order,  that  in  which  tJioy 
geuei*ally  present  themselves  to  th«  Bur- 
geon, lho3'  are  as  ibilows: 

Deformity. — The  ]>art  injured  has  lost  it* 
usual  appearance;  it  does  not  :-■ 
the  corresponding  part  of  the  h 
Such  compariKoiiH  mIiouKI  be  UKti-    >-\  <•!'- 
ular   inspection,   the    limbs   bein::    pi       if 
side  by  side.    It  is  in  such  injuricf^  I  ha 
face  anatomy  becomes  so  valuable. - 
is.  a  perfect   familiarity  with  the  u 
contour  of  the  partM.    The  deformity  ,    .  r 
ent  will  depend  on  the  degree  of  dinplat^ 
meat  and  tne  cuneequeiit  sweliit'L-     T'-^" 
are  various  causes  for  this  dis) 
among    which    may    bo   oauuuM..L,  .j,    i-i, 
the  force  which  produces  the  fVacture,  driving  the  fi-agments  into  uuiintunt 
pj^itions;  and,  2d.  rnu^^dar  action^  which  is  perhayis  the  mo-^t  influential  of 
all.     Whenever  the  resistance  which  keep**  the  origin  and   insertioti  o\' % 
muscle  at  a  given  distance  ii*om  ejich  other  is  i-emoved,  the  leudcucy  n'" 
mitscle  is  to  shorten.     Allow  a  limb  to  remain  any  eouKiderabiL*  tinie  i^ 
and  the  ilexor  muscles  will  L>ecimie  ho  shorteued  that  it  cau  with  ditl 
be  straightened.     In  a  broken  limb,  the  bony  renistance  l>eing  Iohi,  the 
contraction  takes  i)lace;  and  this  action  is  oHeu  intensitied  by  the  irrtv 
to  which  the  contiguous  muscles  are  subjected  from  contact  with  the  :in. 
laritioM  aud  the  asperities  of  tlie  fragments. 

The  weujht  of  the  limb  constitutes  another  factor  in  the  disjilacAjinctsL  anil 
especially  when  the  part  has  been  imperfectly  supported.     One  of  th 

illustrations  of  this  statement  is  seen  in  tVaeture  of  the  clavicle,  in  ^^ 

ease  the  weight  of  the  entire  shoulder  acts  on  the  outer  fragment^  carrvitic 
it  out  of  its  proper  position. 
The  dispUt cement  may  be  either  longitudinal,  angular,  transvene^  or  roMmf^ 
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^longitudinal  displacement  is  that  which  tnkes  place  in  the  direction  of  the 
length  or  lonjf  axiH  of  the  bone.  The  ohliquo  line  of  tho  fmcturo  favors,  by 
its  rucohanic'ui  form,  this  displueement,  one  fragment  sliilintr  past  or  over  tho 
other,  pnxluciii^  wiuU  is  termed  overlapping  or  tshorteniny,  and  occajiioning 
that  deibriiiity  which  ia  tho  most  constant  source  of  anxiety  lo  the  medical 
attendant.  Ah  this  \a  duo  to  mtiscniar  action,  it  may,  instead  of  making  the 
fragments  overlap,  exerciwe  au  oj>jK)sile  effect,  and  di*uw  then»  apart,  as  in 
fractures  of  tlie  jiatolla  ur  of  the  olccnmon  process  of  the  ulna,  and  thotHJ 
thn^ugh  the  neck  of  the  condyk"  of  the  inferior  maxillary  bone. 

This  shortening  of  a  limb  at^er  fracture  may  be  much  greater  several  hours 
after  the  injuiy  than  at  the  time  of  its  infliction,  particularly  when  the  vio- 
lence has  been  directly  applied,  in  which  case  tho  muscles  are  so  paralyzed 
that  they  aru  incapable  of  drawing  the  fragments,  to  any  extent,  past  each 
other.  Alter  a  time,  however,  when  they  have  recovered  their  ]>ower,  the 
shortening  will  become  verj'  evident ;  hence  the  necesetity  of  taking  advantage 
of  this  period  of  enfeebled  mnscuhir  action  to  adjust  and  cont5nc  the  tVaciure 
occ-unitel}'. 

An  examination  of  the  various  co)leeli(»n8  of  fracture  Hpeciroena  will  con- 
vince any  one  that  under  tho  most  skilful  management  some  degree  of 
shortening  will  generally  lake  place,  nay.  may  be  contidenlly  expected. 

Angular  displacement. — In  this  displacement  tho  fractured  ends  are  at  an 
angle,  more  or  less  obtuse,  with  each  other.  (Fig.  60G.;  This  fonns  a  very 
BeriouB  deformity,  and  in  most  respect^t  is 

more  to  be  depivcated  than  the  longitu-         Fig.  60«.  Fio.  007. 

dinal  displacement,  as  it  is  oHen  increased, 
when  in  the  lower  extremity,  by  the  weight  .  ^j_ 
of  the  bo<ly.  even  after  the  union  has  be-  >«ws^il' 
come  coiisulidatod,  and  by  changing  tho 
line  of  muscular  action  greatly  disables  tho 
patient  in  his  muvcmcnts.  The  chief  ele- 
Tnent  in  its  prisluctiun  is  muscular  action. 
There  are  cases  in  which  it  cannot  bo 
avoided,  as  in  citrtain  cnmininuled  frac- 
tares,  or  where  one  fragment  impales  the 
olber. 

Transverse  displacement. — Such  a  displace- 
ment consists  in  the  end  of  one  fingmeut 
resting  in  part  against  the  end  of  the  other. 
Its  occurrence  is  certainly  not  common. 

Rotatory  displacement.  —  This  displace- 
ment consists  in  one  of  the  fragments  being 
turned  upon  '\iv.  axis.  (Fig.  607.)  The 
weight  of  the  limb  and  the  action  of  tho 
muscles  art*  the  cocl^licicnts  which  deter- 
mine it.  Either  fnigmeni'  may  undergo  this  rotation,  although  it  is  genendly 
the  lower  one.  In  fracture  of  the  femur  it  may  occur  from  allowing  the  foot 
to  turn  too  far  outwards,  and  in  fraetui-es  of  the  bones  of  the  leg  below  the 
knee  it  is  produced  by  the  wame  cause. 

Preternatural  mobility. — This  forms  another  important  evidence  of  frac- 
ture. The  existence  of  mobility  iu  the  shaft  of  a  bone  cannot  occur  without 
a  break  in  the  continuity  of  its  structure.  When  the  injury  is  very  near  to 
a  joint,  it  will  be  more  ditflcult  to  distinguish  between  the  motion  due  to 
fracture  and  that  due  to  tho  movcmi'Uls  of  the  articulation,  and  we  may 
have  to  rely  on  other  symptoms  for  the  resolution  of  our  doubtft.  There 
are  other  c<»nditione,  however,  in  which  the  sign  of  mobility  loses  il»  value, 
as  in  a  fracture  at  the  surgical  neck  of  the  humerus,  attended  with  inflam- 
matory starting  of  tfie  surrounding  parts;  or  when  the  lesion  is  in  the  neck 
of  the  femur  and  accoinpiinied  bv  impaction;  t>r  in  the  leg  or  the  forearm, 
when  only  one  bone  is  broken  and  the  fragments  are  not  displaced. 
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Crepitation. — Of  all  the  signs  of  fracture  this  is  the  most  eonclu»ive.  It^ 
that  sound  or  Hunsation  which  is  produced  by  nihhin^  together  the  ends  oi 
the  broken  bone..  It  has  bcH'n  vnyU  naid  to  resemblo  the  sensaTion  which  is 
elicited  by  nibbing  together  two  pieces  nf  louf-sugar. — it  can  be  both  hfunj 
and  felt.  There  are  conditions  in  whirb  it  may  not  be  ]>reHcnt,  &n  in  impaction, 
or  in  cases  of  incomplete  sepaniTion  of  rlu*  fni^ments,  or  wliero  ihert^  i* 
great  overlapping  of  tlie  end:*  of  tbu  broken  lione.  There  is  a  sound  s^nue- 
times  recogni/AMl  which  may  be  confounded  with  that  of  i'raeturc  crepitus. 
It  is  the  result  of  dificased  cartilages,  of  preternatural  mobility  in  a  joint,  r»r 
of  a  fibrinous  exudation  into  the  sheathn  of  tendons,  or  it  may  arise  fnim 
an  inflamed  burna.  An  experienced  band  and  car  will  noi  likely  be  misle*!. 
This  imitation  is  properly  a  moist  friction-sound,  much  sotler  and  W^f^ 
gr.  ting  than  that  of  true  bone  crejJitus.  There  iw,  however,  a  condition  in 
which  the  two  sounds  are  almost  identical,  as  where  the  examination  baa 
not  been  made  for  several  days  after  the  accidi*nt^  in  which  ease  the  inflam- 
matoiy  softening  at  the  ends  of  the  bone,  together  with  the  plastic  product!* 
around,  furnishe-s  a  soft,  dull  crepitus  to  the  handn  of  the  surgeon  when  the 
fragments  are  pressed  against,  each  other.  In  handling  a  part  with  a  view 
to  ascertain  the  existence  of  crepitation,  the  medical  attendant  should  pro- 
ceed with  clear  and  dctiiiite  ideas.  There  should  be  no  unneceesaiy  or  aim- 
less movements  made,  inflicting  thereby  nncallrd-for  pain.  At  the  J^nie  limc, 
he  must  not,  from  timidity  or  misplaced  S3*nipathy,  slop  short  of  a  thonjugh 
examinatitm.  If  ihe  damuged  ])art  be  an  arm  or  a  leg,  the  limb  should  l>e 
firmly  grasped  by  ibc  hand?*,  one  above  and  the  other  below  the  Bupposed 
seat  of  fracture,  and  movement  made  in  opposite  directions;  or  one  tumd 
may  remain  tixcd  and  the  other  be  moved ;  or  it  may  be  necessary  tor  the 
physician  to  gmsp  the  limb  at  the  seat  of  injur3'  with  the  bands, — a»  in  tb« 
ciise  of  a  broken  thigb, — while  an  assistant  extends  the  leg  by  drawii 
the  foot,  and  afterwards  rotates  the  limb.  By  these  manipnlalions  tb- 
of  the  fragments  can  oiten  bo  bmught  into  such  a  relation  with  each  otlicr 
as  to  pi-oduce  the  chanwleristic  sound.  In  obscure  or  doubtful  cawen  the  n** 
of  the  .stethoscope  has  been  suggested  by  ListnuK-  and  others;  but  where 
Buch  retinements  are  called  for.  great  caution  should  be  exercised,  as  sounds 
which  can  bo  recognised  only  by  this  instrument  might  readily  bv  con- 
founded with  those  which  follow  the  movements  of  a  tendon  or  the  frietiun 
over  a  bursa. 

Los^  of  fiiuctiou. — Generally  speaking,  there  is  inability  to  execute  tl 
ordinary  movements  of  the  part.     A  mnn  cannot  walk  on  a  btx>ken  It 
raise  weights  with  a  broken  arm,  or  breathe  fully  with  a  fractured  rib.    Tl 
is  due  to  two  causes. — the  pain  which  results  tW>m  such  attempts,  and 
uneertaifity  with  which  the  musoles  act  on  a  bi"oken  lever.     ICxeeption« 
this  general  stati-ment,  however,  fivquently  occur.     The  murderer  of  V 
dent  Lincoln  whh  able  both  to  walk  and  Ut  run  on  a  broken  fibula.     [  ba^ 
IVoqticntly  seen  the  arnj  moved  with  great  fVeedom  i  ji  fractures  of  the  v\Av\t 
particularly  in  -children,  and  1  have  known  a  sjiilor  walk  two  square!*, 
to  the  thini  story  of  the  Pennsylvania  Ilof-yiitnl.  with  a  broken  thigh, 
the  same  institution  1  have  sci'ii  a  patient  walking  with  a  broken  patt^l 
Where  impaction  or  an   ineomplLHe  frariurc  exists,  such  ability  i»  ei 
accounted  tor,  as  the  continuity  of  the  lever  is  not  lost. 

Pain. — It  has  been  vej-j^"  properly  observed  that   many  diseases  cna 
recognized  by  the  chanicter  of  tueir  paiu.  just  as  we  can  distinguish  pei 
by  the  tone  of  their  voices.     In  fractures  the  pain  i«  unlike  that  result] 
from  other  injuries.    It  ia  of  so  acute  atid  intense  a  character  that  the  imi 
ment  of  the  fragments  will  elicit  a  sudden.  shar]>.  involuntary  cry 
most  stolid.    The  iMe  Dr.  Barton  noticed  this  fact  long  ago.  and  att^ 
it  much  importance.     The  pain,  it  may  be  stated,  is.  as  a  rule.  dej»ri 
the  movement  of  the  parts.    Tenderness  or  incr^»ased  sensibility  will  t»e< 
ent  for  some  time  atter  a  t^-aoture,  and,  indeed,  may  be  persistent  thi 
the  entire  courHo  of  treatment. 


I 


I 


Discoloration. — Thei-e  aiv  two  8aureo»  of  discoloration.  First,  it  may  ariee 
fWmj  the  hUiod-vt'Srtcls*  of  the  Bubcuiuneourt  connet'live  lissuo  hein/^  ruptmvd 
hy  the  direct  ap]ilicalit)U  of  force,  in  which  ewnt  it  will  be  npjmronl  ahnot^t 
iiniuediatt'ly  utter  the  accidcriC.  or  in  a  very  fuw  hourn  tollowiiij^.  The  in- 
tlarumatorv  oxudaliou  which  succccdn  such  an  injury  will  Honicllmts  result 
in  lar^o  blobs  or  vesicalionn.  ^ivinj^;  a  dark  or  mottled  aiipeamncv  to  the 
part.  The  :^econd  source  of  fIi^eoh»i-ali(»n  iH  I'niiu  the  vesHrls  of  tlie  bone  and 
the  contijfuons  ymrts.  This  makes  its  aptK-aniiiee  utter  tiie  lapse  ot'  two  or 
thi*ee  days,  or  later,  simply  beeause  the  bloiKJ  tinds  its  way  with  ditfieidty 
towardn  the  surface  through  the  little  aperturon  in  the  dee])  faseia  traversed 
by  the  vesselfi  and  nerves.  In  eaws  of  intracapsular  fi*acture  at  the  hip  I 
have  known  ei^ht  days  to  pass  before  diftcoloration  or  ecchvmosis*  became 
visible.  In  ot30  instance  so  threat  vm^  the  diseolomtion  thiit  f  was  called  by 
the  medical  atteudani  to  amputate  the  limb,  under  the  im]>ression  that  the 
leg  was  iu  a  state  of  mortititalion. 

Disordered  sensibility. — This  may  manifest  itself  by  a  burninjr,  tingling  stale 
of  the  parts  below  the  injury,  by  paroxysmal  flttarks  of  pain,  or  by  numb- 
ness, and  must  be  ivforre<l  to  injuiy  "1"  the  adjacent  nerve-irnnks  by  the 
fragmentb  of  hone.  It  frccpiently  provokes  muscular  spasm,  which  not  only 
involves  acute  sutTcrinir,  l>ut  also  proves  instrumental  in  disai*ranging  the 
adjustment  of  the  fracture. 

In  |H)r«on8  of  a  highly -organiaed  nervous  systein,  after  recovering  from 
the  shock  of  n  fructuro.  intermittent  muscular  spasms  occasionally  occur,  even 
when  there  is  no  evidence  of  ner\'e-pre88ure.  In  a  patient  whom  I  once  at- 
tended for  a  broken  thigh,  ho  highly  was  the  reflex  sensibility  of  the  muscles 
developed  that  simply  touching  any  one  belonging  to  the  injured  litnb  wouM 
cause  It  lo  start  out  in  a  strtmg,  coi-ddike  Hwell. 

Time  to  examine, —  For  sevend  reason.s,  the  sooner  after  the  injury  the  ex- 
amination of  a  fractuiv  is  nia<io.  the  better.  The  sensibility  of  the  parts  from 
the  Iwal  shock  is  less  acute  at  this  time.  Nor  is  there  any  great  swelling  to 
nmsk  the  true  nature  of  the  injury.  At  this  time  the  salient  points  of  the 
bkeleton.  the  relations  of  which  are  so  important  to  a  successful  examination, 
are  easily  touched.  To  defer  an  immediate  examination  is  to  intensify  the 
ttubsetpietit  inflanimation.  In  fact,  every  important  sign  of  fracture  is  ren- 
dered less  pnunHinced  by  delay.  The  fact  that  the  work  of  repair  in  a  frac- 
ture does  nut  begin  until  some  days  atter  the  reception  of  the  injury  is  no 
argument  whatever  for  procrastination. 
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Repair  of  Fraotured  Bones. 

In  the  whole  range  of  surgical  ])athology  there  is  no  process  bo  interesting, 
and  none  which  so  challenges  our  admiration,  as  the  pi-ocess  by  which  nature 
repaiiM  a  fractured  bone.  Mr.  Stanley  remarks,  very  properly,  that  "bone 
holds  a  liigh  place  among  the  animal  structure.'*"  'I'he  liolable  distinction 
consists  in  il-u  possessing  a  flevelonmental  force  equal  to  a  complete  repro- 
duction in  all  the  details  of  formal  perfection,  even  when  the  osseous  tissue 
18  mutilated  by  force  or  destroyed  in  its  entirety  by  di.sease. 

What  is  the  condition  attending  or  immediately  following  a  simple  (Vac- 
ture  in  a  bone  ?  There  is  the  severance  of  its  contiimity  or  rupture  of  its  bony 
fibres  ;  the  laceration  of  the  medtillary  and  other  vessels  of  the  structure  ;  the 
nipture  of  the  periosteum,  and.  generally,  injury  to  n  greater  or  less  degree 
of  the  parts  immediately  contiguous  to  the  hone.  According  to  my  obser- 
vatiofi.  in  experiments  on  the  lower  animals,  it  is  rare  for  a  fracture  to  occur 
without  the  periosteum  hcing  bmken  or  divided  in  the  entire  circumference 
of  the  bone.  It  may  be  severed  on  a  line  with  the  fracture,  j^rovidcd  the 
direction  is  not  too  oblique,  or  it  may  occasionally  yield  at  several  poinla, 
leaving  others  which,  though  stripped  oft'  some  distance  from  the  suiiaco  of 
the  bone,  still  serve  lo  hold  the  ends  of  the  fragments  loosely  together.  The 
muHcuhir  fibres  which  lie  in  contact  with  the  periosteum  are  often  broken, 
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torn  perhaps  by  the  iri'egiilaritieft  of  the  fmctured  endn.     Blocxi  i»  poui 
out,  and  that  Mood,  baili  artorial  and  venous,  eornos  (mm  the  luedullarv  vi 
bcIh,  the  vbkh(*1h  of  the  I£HVui*sian  cauuln,  the  poriosttiuni,  and  thi*  partn  ii 
cioflo  proximity  to  the  injury.     This  hlood  Hnus  its  way  into  lhi»  nitMlullai' 
canal  between  and  around  the  fragmeute,  and  into  the  iniermuBCular  Hpa^: 
around  the  s(.?al  ol'  fj-acture.    (Fig.  t»08.)    Ai'ler  the  lapse  id'  time  il  tbreea  ij 
way  through  the  dLH.*j)  liujcia  by  the  a]>erturefl  Wyy  the  jiattsajure  of  the  si 
voh8oIm^  ami  then  spreads  through  the  nubcutaneuuticeUalar  tiKsue,  |>n>iiueii 
the  ecchyniosis  seen  beneath  the  wkin.     The  firmncHA  of  the  coajfuhiiii 
most  marked  at  the  seat  of  fractui^e.    Tltat  which  reaches  the  surface 
URually  a  blood-stained  Horum.  and  Icks  eoa/Ljulalde  thai 
that  which  iius  deep.    Mr.  Pa^et,  speaking  of  the  blo<xl  in 
fnietures,  nays,  'The  abundant  extravasations  (hat  coi 
monly  exist  in  the  HubciitnneouH  tissue  are  generally  coi 
tined  to  it.  and  are  not  continued  down  to  the  i»eri«fNi<'um 
or  to  the  bone."     This  is  true  as  regards  the  hhuxl  do- 
rived  fmm  the  subcutaneous  vessels,  but  it  is  not  t«»  Im« 
inferivd  fn)m  this  statement  that  thei-e  is  no  blood  Im*1ow 
the  deep  fascia.    On  the  contrary,  it  will  be  found  exteh< 
ing  from  the  fracture  to  the  surface,  and  in  not  n  !'e 
instances,  particularly  where  the  bone  has  been  bn>ki 
by  indirect  force,  all  the  hemorrhage,  whether  snpcrtiiii 
or  deep,  has  been  derived  from  the  seat  of  fracture- 
What  becomes  of  this  blood  ? 

This  question  is  a  ditlicult  one  to  answer.     A  cert 
portion  is  doubtless  removed  by  absorption, — that  in,  it 
taken  up  by  the  veins  and  the  lymphatics,  and  i*  elimi- 
nated with  other  effete  pn)ductH  of  structurul   chani 
Still,  I  am  convinced  that  there  is  another  disposition 
it.    When  once  out  of  the  vessels,  Ihe  force  which  boui 
together  its  various  compnnents  is  no  lontjiT  nperaliv 
its  unity  is  lost,  and  it  reverts  into  its  separate  chemii 
units,  some  of  which,  being  of  a  kind  similur  to  the  ntii 
tures  with  which  they  are  in  contact,  become  incoriMJi-ati 
with  them  through  cell  agency.     The  hemorrhage  whi< 
follows  the  laceration  or  ruplui'e  of  the  blfxid-ve>*t*elft  of  tl 
bone  gra<lualiy  subsides,  and  in  the  same  way  a«  after 
wound  in  the  soft  parts,  namelv.  by  the  blcKid  coagulalii  ^ 
within  their  canaU  up  to  a  collateral  bt^anch.     'I^he  effect  of  depriving  ihii 
bone  of  the  blood  that  previously  supplied  these  non-obstructeo  arteries 
to  induce  a  limited  necrosis,  in  whicn  the  inorganic  and  the  organic  pc 
lions  of  the  structure  fall  asunder  and  are  removed  by  abnorption,  just 
diseased  parts  of  a  vertebra  are  disposed  of  without  any  external  o|»enin| 
But  we  advance  a  step  further.     As  a  consequence  of  the  damage  sustain* 
by  the  broken  bone  and  the  surrounding  parts,  inflammation  is  imluced.  givii^ 
rise  to  a  copious  trnnsuilation  of  a  fibrogenous  material,  and  to  fhe  pn>st»ni 
of  vast  numbers  of  corpuscular  bodies  or  leucoeyies.  which   have  paMc 
through    the  walls  of  ttie  contiguous  vessels.     This  tr;insudatioii  btKrouu 
intermixed  with  portions  of  the  extmvasated  bU>od  both  surrounding  awl 
interpenetrating  it,  so  that  it  becomes  in  a  nieiisure  lesn  tirm  in  it»  con«ist- 
ence,  and  acquires  a  reddish  stain,  the  whole  ninths  forming  a  gelatinomt  fluub- 
etance  often  of  a  j)inki.sh  color.     The  vessels  which  purlieipate  in  ibi?«  wurtt 
are  all  the  ves.sels  belonging  tu  the  bone,  the  periosteum,  and  in  some  dixre* 
those  of  the  soft  ])arts  immediately  adjacent,  though  it  would  appear  thitt 
those  of  the  inner  layer  (osteogenetic,  as  it  is  called)  of  the  periosteum  aro 
most  actively  engaged  in  furnishing  reparative  material.     In  support  of  lJu» 
view  we  find  this  membrane  appatvnily  separated  a  consideralde  disttaac* 
IVom  the  bone  above  and  below  the  hue  of  l>-acture,  though  really  incoi 
rated  with  the  new  de]K>»ition,  which  is  mo«t  abundant  oppoeite  to  thv  ft 
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lure,  8o  as  to  give  this  part  of  the  bone  a  fumiform  or  spindle-like  appearance 
(Fie.  B09),  and  formini;  what  was  formorly  culled  tne  'Ting,"  while  that 
which  orfupioH  the  nn*diillary  canal,  in  cai*c  there  is  no  diHplacemenl.  plays 
the  part  of  a  pin  (Fig.  *no).  thus  giving  to  the  bone  a  considerable  degree  of 
8up|H)rt  and  tirmncps,  which  tendH  to  prevent  its  dieplacement.  Where  over- 
lapping exists,  thu  now  mutcrial  ia  placed  between  the  contiguous  surfaces  of 
the  bone  as  well  as  uround  them,  as  seen  iu  Fig.  611,  taken  fVom  a  fracture 
thirteen  days  alYcr  it  was  made. 

In  a  shurt  lime  this  nialerial.  consisting  of  cartilape-cell.s  and  an  intercel- 
lular Hubstance,  granular  and  Htriated,  becomes  of  a  much  lirmer  coDHiHtoneo 
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hj  the  deposition  of  saline  eonstituents,  constituting  what  is  termed  callus, 
or  elementary  bone,  and.  coincident  with  this,  the  bond  of  union  between  and 
arotuid  the  broken  fragments  becomes  mon;  tirm.  The  amount  of  callus  will 
bo  determined  very  much  by  the  degree  of  motion  to  which  the  bone  is  sub- 
jected, and  also  by  the  accunicy  of  I  he  adjustment.  The  more  the  ends  of 
the  bone  are  disturbed,  and  the  greater  the  overlapping,  the  greater  will 
l>o  its  quantity.  As  much  of  this  reparative  or  reconstructive  material 
disappears  al\cr  the  solidilication  of  the  fracture,  it  has  been  called  provi- 
sional callus,  while  that  which  is  more  particularly  concerned  in  cementing 
together  or  restoring  the  eoulinuily  of  the  bone-tissue  is  styled  ^iffinitive 
callus.  These  terms,  introduced  by  I»upuyt-ron,  are  f>erhapa  calculated  to 
beget  erronoouH  ideas  as  to  this  remarkable  process.  They  would  seem  to 
im2>ty  that  the  first  (provisional  or  etisheathing  callus)  is  me]*ely  an  impro- 
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vised   material,  which,  like  the  scuffolding  of  a  huilding,  ia  wholly  taki 
away  when   the  building  is  finlHlied,  or  as  wx>n  as  the  definitive  iiillafe 
an  aAer-production — in  laid  down  and  inwn>u^ht  with  the  texture  of  tl 
broken  onds.     This  it*  true  of  that  within  iho  nioduilary  oanal.  hut 
entirely  8o  of  that  surronnding  the  fracture.    Mr.  Paget  deniet*  the  exiHteui 
of  the  cntiheathing  calltiH.  vxevpl  in  the  caHe  uf  the  ribB,  and  perhaps  the* 
clavicle.     I  can  discover  no  ground  for  such  a  distinction.     The  entuhfathing 
callus  is  always  present  to  some  ex  lent ;  it  becomes  detiuilive  callus;  tbey 
are  only  Htages  of  the  same  proooss.     The  former  exintfl  in  all  thietureH  *»f 
the  long  bones,  and  only  that  which  in  in  excess  of  the  necoHsiticB  of  the 
case  iw  aubHeouently  i*emoved,  junt  an  the  redundant   lymph  which  may 
about  a  wound  in  the  soft   parrs  is  removed.     But   the  work  in  not  doi 
The  union  between  the  opponing  ends  of  the  fi-actui*e.  when  accurately 
Justed,  does  not  take  place  until  much  id'  the  calluH  without  and  within  tl 
bone  ha.s  been  formed.      Thin  is  probably  explaim 
by  the  fact  that  tlie  compact  tissue  is  les^s  va^cul 
and  consequently  t^irnishes  a  less  abundant  suppl] 
of  granulation  material.      The  first  urgency  beinj_ 
met,  that  of  bridging  over  the  chasm  and  jfiviug^' 
degi*eo  of  fixation  lo  the  fi*agmentH  by  esLablis-bin^ 
their  firm  continuity,  the  work  of  inoiiflUntj^  or  the 
perfecting  of  the  process,  is  commenced.  juHt  as  ll 
sculptor,  alter  cutting  out  the  outlines  of  his  figuJ 
applies  himst^lf  to  the  finer  details  (if  his  work.     Al 
excess  of  callus  is  removed  by  a  relrogi'ade  mela- 
rjiorphosis ;    to  this  extent  il  is  pi*ovisional.      Th« 
very  intimate  union  between  the  animal  and  earthy 
constituents  of  the  calhis  begiuH  to  dissidvc.  the  i<>- 
hesive  power  of  the  twain  is  lost  ;  ihe  salts  are  tii>i 
ivmoved,  and  then  follow  the  animal  or  organic  mi 
lers;  all   irregularities  or  angulnrities  are  ivtund* 
away;  the  structure  4>f  the  callus,  at  first  all  cut 
pact,  and  filling  the  medullary  canal  and  the  s|xtn| 
tissue  around,  becomes  more  ojim  and  porous 
its  partition-walls  disappearing,  and  by  the  com 
quent  enlargement  of  the  caneellt.  until  at  la.st  tl 
medullary  canal  is  restored,  as  well  as  the  can< 
latod  tissue  of  the  bono.     Not  otdy  dijcs  this  oeci 
when   the  apposition   has  been  accumtc,    hut   all 
when   the  overlapping  has  been  considerable  a) 
with  no  snmll  amount  of  interposed  cnllus.     T 
i'©-ahsori>t)on  of  the  compact    walls   of  the   boi 
opening  the  medullary  canal  of  one  fnignicit- 
that  of  the  t»ther,  as  seen  in  Fig.  <il2.  may  r- 
years  for  its  completion,  long  before  whi'ii  '!..  . 
iiieulary  callus  htt.s  become  iwrfect  iKiiic.  pi*—'    -  •  : 
von  at  an  early  jtcriod,  llaveiNiun  sysfe^l^*. 
nm.  and  canaliculi.    The  particular  in  which  * 
ditfers  from  mature  hone  is  in  the  nropomion 
animal  and  enrthy  components,  callus  haviitc 
twenty  \H*r  cent,  moiv  of  the  salts  of  lime  thai-    ^- 
dinary  bone,  thus  acquiring  the  incr».^ased  hlu^itu» 
HO  necessary  to  the  tillice  which  it  fulfils. 

Tiie  dovelf>pmcnt  of  the  organiwible  materia' ^^f 
the  callus  into  true  bone  will  be  best  illustrated  by  intrixliu'ing  at  thi^  c-i 
the  results  of  a  nuniber  of  experiments  which   I   made  up4m   th*^-  boiK-    i 
chickens,  dogs,  and  guinea-pigs.      Kor  this  purpose,  numerous  fnicturi--  wtrr 
produced,  and  diuaoctions,  followed   bv  microscopic  examinatiiin^ 
various  periods  ft'om  one  hour  and  a  lialf  atler  tlie  injury  until  th 
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fifVh  day.  Thettu  IVaulures  woi*o  all  simple.  It  h»fl  been  Btatetl  that  after 
Buch  an  injun'  the  blood  finds  its  way  into  the  nuMliillary  raiml  between  the 
fragniontH,  adheres  to  the  edges  of  the  periosteum  wlien  torn,  and  pennoutos 
the  muHoular  and  the  connotrtive  tinsno  next  to  the  bone.  This  dceL'ribos 
most  accurately  the  appearance  prenented  in  the  first  dissection  I  made  one 
hour  and  three-<|uartcrH  after  the  injury.  A  Hecond  diKHeotion  was  made 
three  days  later.  After  removing  the  skin  and  fat^Ma,  the  seat  of  damage 
waH  recogniased  by  a  swelling  over  the  bj'oak.  of  a  peculiar  HpitKlK■-^'ha|>ed 
form.  Kvcn  the  lendouM  wore  euriouHly  spread  out  into  a  ribboii-like  ex- 
pansion, and  quite  adherent  to  the  parts  underneath.  On  the  fifth  day  tliis 
fidargement  is  jnvtbably  at  itH  height,  and  at  this  time  a  flpe<'inuM»  was 
divided  longituditKilly,  for  the  purpose  of  study.  The  periosteum  was  sepa- 
rated for  over  half  an  inch  above  and  below  the  seat  of  fracture.  At  the 
latter  point  the  st^pamtion  was  greatest,  becoming  less  above  and  below: 
hvuce  the  sjiindU-  Ibrm  of  the  enlargement.  To  the  unaided  vision,  the 
same  material  wbieb  lay  beneath  the  membnine  was  also  external  to  it,  so 
that  the  (uiriosteum  was  in  reality  embedded  in  or  incorporated  with  it.  It 
was  also  Mjen  between  the  uiids  v)f  the  bone  when  not  disjtlaced,  or  between 
the  contiguous  surfaces  when  overlapinng.  and  Hnally  tor  some  distance  up 
and  down  the  medullary  canal.  This  preliminary  formation  was  a  light- 
colored,  consistent  substance,  interspei-seii  with  dark-red  spots,  and  gave  to 
the  thiclure  n  c<msidemhle  degree  ot  fixation. 

This  B[>ecimen  was  placed  for  microscopic  examination  in  charge  of  Dr. 
Rhoads,  who  fumislieti  me  with  an  opportunity  to  study  each  section,  in 
oi*der  that  the  appeaninces  might  be  more  vividly  impre»^*ed  upon  my  mind. 
The  material  in  contact  with  the  fnicture  was  (bund  to  consist  of  bUMxl- 
corpuBclcs  in  various  stages  of  disintegmtion,  some  adhering  in  rolU  and 
preserving  in  some  degi*ee  their  (brm.  some  isolated,  others  collapsed,  with 
H'rcgular  or  stellated  margiiis  ;  homogeneous  lymph;  and  gi-eat  numbei-s  of 
the  BO-called  germinal  cor])Uscle8.  or.  in  the  light  oi'  more  ivcent  discovery. 
leucoc^'tes,  Tlieso  components  were  irregularly  intermixed,  and  here  and 
there  stained  wiili  what  seemed  to  be  the  Ci>l(iriiig-ntatter  of  bn»ken-(iown 
bbtod-eorpuscles.  The  leucocytes  varied  much  in  fonn  ;  some  were  ntund, 
others  oval.  They  varied  also  in  aize,  as  though  under  the  active  procoan  of 
change. 

In  the  comjMict  pf»rtion  of  bone,  a  noticeable  contrast  existed  between  the 
Haversian  canaU  near  the  fi-actured  ends  and  those  more  remote.  The  si/.e 
of  the  fonuer  was  much  greater,  and  they  i»i*esented  at  numeit>us  points  little 
recesses  or  hx-nli.  leading  off  from  their  sides.  The  hi i>od -vessels  could  bo 
distinctly  w.vn.  but  they  were  pushe<l  off  from  the  sides  of  their  bony  canals, 
the  intermediate  space  being  occupied  by  crowds  of  cells  in  all  respects  like 
those  exterior  to  the  bone,  iitid  wbieh  came,  no  doubt,  fmm  the  Haversian 
vessels.  Xow.  as  the  Haversian  canals  open  into  the  medullaiy  space,  and 
also  upon  the  broken  Murfaces  of  the  bone,  the  conclusion  was  inevitable  that 
many  of  the  cell-bodies  t^i^u  in  the  medullary  canal  came  from  these  sources, 
as  well  as  from  the  vessels  of  the  niedullary  membmne.  In  this  rapid  en- 
largement of  the  hard  bony  canals  tmversed  by  the  blood-vessels,  we  have 
an  example  of  one  of  those  singular  changes  which  attend  inflammation, 
and  which  it  is  difficult  to  explain.  That  it  is  due  to  absoi-ption  from  the 
pressure  exerted  by  the  exudation  is  e.Kcecdingly  improbable,  as  such  press- 
ure would  desiniy  the  contained  vessels  nither  than  affect  the  bony  walla 
with  which  they  are  surruunded.  In  studying  the  inflammatory  pn.iccss  in 
other  tissues,  a  somewhat  analogous  phenomenon  may  be  witnessed.  In  car- 
tilage, for  example,  the  nornml  cor])uscleft  which  lie  embedded  in  the  inter- 
mediate substance  have  their  places  occupied  by  a  multitude  of  leucocytes, 
moiv  ehani^eable  and  active  than  iUnnv  which  they  have  replaced,  and  whoso 
insatiate  demand  for  pabulum  compels  them  to  prey  upon  the  matrix,  the 
consumption  of  which  gives  the  structure  an  o|>cn.  reticulated,  or  honey- 
combed appearance.     It  is  quite  probable,  therefore,  that  the  organic  constit- 
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uents  of  bone  may  bo  attacked  by  the  migmtod  cells  of  its  Tosneli^.  and,  thi 
separatod  from  tbo  bono-salts.  givo  riee  to  the  enlarged  tannin  and  thyir  irru^ 
ularities.  The  phenomena  presimied  in  thin  tirst  .speoiinon  appear,  then,  lo 
have  been  those  of  an  inflammalory  ehaniLter,  in  which  ail  parte  uf  the  bune 
at  and  contiguous  to  Iho  frac-ture  wert*  engaged.  The  periosteum  incorporatwl 
with  the  reconstructive  uuiicrial  in  seven  or  eight  days  entirely  di-^apiK'ared 
as  such,  undergoing  those  cliiing^'ts  which  indammation  producer  in  oiiJinarv 
connective  tissue,  while  a  new  inuuibmne  waw  pnwiuced  external  to  the  spindl^ 
shaped  ma»rt  of  new  matter,  and  continuous  with  tho  old  penostouiii  at  ll 
limits  of  tho  separation. 

A  second  specimen,  nine  da^'s  old,  was  subjected  to  a  similar  cxaminatif 
In  this  fracture  the  periosteum  had  not  been  entirely  broken,  and  coilmv 
qucntly  ihei'o  was  no  displacement  of  the  fragments.  It  was  divided  longi- 
tudinally. The  periosteum  was  not  torn  from  the  bone,  but  was  MMMirau*d 
by  tho  exudation  for  ahnut  one  inch  above  and  below,  in  tho  same  uisifDmi 
or  spindle-like  mannur  as  in  the  specimen  HrsI  studied,  only  to  a  grviiler 
degree.  The  reconstructive  material  lay  Iwtween  the  bone  and  the  peril 
teutn.  external  to  tho  latter,  between  the  ends  of  tho  fracture*  in  »mt 
amount,  and  within  the  medullary  canal.  This  docs  not  accord  with  Mr 
Stanleys  statement,  who  alk-ges  that  when  thus  apposed,  and  without  dis- 
turbance, no  provisional  callus  i*  supplied  by  natiu*e,  but  that  inimediate 
union  takes  place,  an  o])ini(»ii  in  which,  I  believe,  Mr.  Paget  concurs.  Tbo 
stage  of  orgaui/.atioi)  was  not  alike  in  all  portions  of  the  uuw  inatcriat. 
Tho  dewlopment  was  evidently  advancing  from  without  iriwunU.  'f| 
greater  pari  of  this  new  formation  consisted  of  round,  oval,  and  elongnl< 
masses  of  germinal  nuitter,  surrounded  by  a  faintly  gninular  and  tibrillat^ 
intercellular  or  formed  material.  These  cells  were  in  some  tiluationw  grou| 
irregularly,  at  others  arranged  in  an  orderly  manner  in  concentric  raul 
corresponding  to  the  canals  seen  a  little  later,  and  foreshadowing  the 
ina»  oi  the  Haversian  syHtcms.  The  cells  which  lay  between  the  ends  of  ll 
bone  and  in  the  medullary  canal  were  more  numerous  and  less  distinctj 
altered  from  the  globular  f<inn,  an<l  were  greatly  in  cxccHsof  the  iniercctlul 
or  formed  material;  this  latter  was  siill  mingled  with  a  little  hroken-iloi 
blood.  In  the  angles  between  the  penosteum  and  the  bone,  and  in  an  om 
space  near  the  centre  of  the  external  or  ensheathing  matter,  the  ii-ansform 
tion  into  soft  bone  had  taken  place  by  tho  dejKjsit  of  bone-Halts,  hi  thi 
situations  tho  Haversian  caimls  were  large  and  numerous,  running,  (?(i| 
diagonally,  others  perpendicularly,  between  the  periosteum  and  the  old  bont 
Simultaneous  with  the  calcareous  conversion  of  the  intercellular  material  woi 
tho  formation  of  the  canalienli  and  tho  shaping  of  the  previoiuitly-arrauj 
colls  into  distinct  lacume. 

In  the  Hpindle-shapod  envelope  or  ferrule  wo  have  tho  enshoAthing  callus 
of  Dupuytren,  or  what  he  termed  provisional  cnllus,  while  the  portion  imtu- 
pying  the  eanal  ariHwei's  to  the  pin.  These,  according  to  this  diHtiiigtiish*'*! 
surgeiUi.  were  only  temponiry  in  their  dumtion, — splints,  in  other  worvli, 
t-o  maintain  a  degree  of  connection  until  a  secondary  deposit  t(»(ik  |>liiit< 
between  tho  ends  of  the  bono,  after  which  tho  former  were  romovod.  Uinic 
no  longer  of  use. 

Other  specimens  were  examined  on  tho  thirteenth  and  seventeenth  day-* 
These  exhibited  a  morts  advanced  stage  of  ossification,  though  in  some  phu*- 
many  cells  woiv  seen  which  were  not  cartilage-cetU.  Between  tho  bn.kiii 
ends  the  intercellular  substance  bad  increased,  and  some  progress  huil  Ui n 
made  in  its  cotiversion  into  boue,  permitting  much  less  movement  at  ib« 
break.  At  other  portion.**  of  the  t-allus,  canalicuJi  were  forming  in  the  intrf- 
coltular  material,  and  which  evidently  commenced  on  that  part  of  lh«>  can  -• 
most  remote  from  the  lacume.  Tho  entire  mass  of  new  bono  wiw  m 
more  oiwn  and  spongy  in  its  texture,  and  of  a  slight  rosy  tint.  Anxit 
determine  the  vascularity  of  the  reconstructing  substance,  on  th«?  fift 
after  making  a  fi-ucture  of  the  wing  of  a  ehickcu  a  delicate  pipe  was  ini 
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into  the  brachial  artery,  throtigh  which  I  injiH»te«l  Bume  ultramarine  eu8- 
punde^i  in  glycerin.  A  section  was  miitie  t>f  llu'  ht»no  and  Hubniittud  to  Dr. 
Khoad?!  for  examination.  Allhouf^h  tlie  injoiMit)n  wuh  not  ho  Hatisractorily 
done  as  I  t-onld  have  wished,  yet  the  coloring-matter  had  tilled  nunioroue 
vesHels  throughout  the  eallui*.  Theno  vutst^eln  in  the  external  ealluH  ran  for 
the  most  nan  jkrrpendiiularly  down,  the  pallns  onnityin^  anmnd  them. 

Two  additional  sipecimens,  one  twenty-ono  and  the  other  twenty-three 
dayH  old,  were  carefully  stndied.  The  appearances  presented  were  entirely 
in  harmony  with  the  ]>revious  spocimenn.  The  entire  reconstructing  mate- 
rial had  been  converted  into  bone,  po  that  scarcely  a  trace  of  cartilage  could 
be  seen.  The  amount  of  exterior  calhin  had  <iimini^.hed  and  become  muixs 
compact,  and  that  between  the  endn  i»f  the  bone,  though  nnu-h  lc*w  perfectly 
tranHformed  into  ossoohh  tissue  by  the  deposit  (»f  the  bone-salts  in  the  intercel- 
lular »ubrttanee  than  other  portions,  had  nevertheless  made  nuiterial  j)rogres«. 

Meescher  and  Votsch  htate  that  ossitication  in  birds  is  always  in  cartilage  : 
Wagner  stales  viriiially  the  same  in  the  case  of  rabbits,  and  in  all  the  caaes 
which  furnished  the  subjects  uf  the  present  eX|KM*iment»  the  same  fact  wjw 
obsen'ed.  It  is  asserted  that  in  man  the  repair  tir  ossitication  nmy  take  place 
cither  in  cartilage,  or  in  tibr(»us  or  fibi*o-cartilaginous  tii*sue.  This  statement 
needs  contirmation.  At  the  time  1  was  engaged  in  these  experimenlt*  a  patient 
was  admitted  into  the  Pennsylvania  Hospital  who  had  broken  his  femur  in 
the  lower  thiiil  in  the  ael  of  pulling  otf  his  boot.  Six  weeks  afier.  the  man 
die*!,  ami  I  bad  the  op|)ortunity  id'  examining  the  bone.  Though  the  frac- 
tured limb  had  been  kept  perfectly  quiet,  the  appearance  presented  was 
identical  with  that  of  the  bones  which  1  had  under  experiment.  Thei*e  was 
the  same  spindle-shaped  swelling  on  the  exterior  of  the  bone,  extending  for 
two  inches  above  and  below  the  fracture,  and  most  of  which  bad  been  con- 
verted into  bone,  while  in  that  i>ortion  between  the  ends,  and  where  the 
pri>cess  was  loss  advanced,  lay  cartilage-cells  embedded  in  a  vitreous-like 
matrix,  but  cot  a  trace  of  coniK-i-tive  or  Iibr4>us  tissue.  Of  course  it  would 
be  unsafe  to  speak  dogmatically  from  a  single  example,  bui  it  is  sufficient  to 
excite  a  doubt  as  to  uni(>!»,  siive  through  cartilage  tissue.  It  is  certaiidy  true 
that  the  amount  of  peripheral  ralhis  is  greatly  influenced  both  by  tliu  rela- 
tion of  the  ffji^menls  lo  each  other  and  by  the  degi*ee  of  disturbance  lo  which 
they  an^  snbjecled,  becoming  exuberatit  when  there  is  overlapping,  and  espe- 
cially ho  when  fbe  ends  are  not  sufficiently  immobilized;  but  I  think  that 
any  one  who  will  study  the  fracture  sjK'cimens  in  our  museume  will  be  con- 
vinced that  in  all  long  bones,  whatever  may  be  the  age  of  the  Hpccimen,  there 
is  manifest  evidence  of  an  ensheathing  callus,  increasing  somewhat  the  volume 
of  the  bone  at  the  seal  of  injury'.  Tiie  conclusione  which  1  think  are  ren- 
dered probable  by  these  and  other  observations  am  the  following: 

First.  That  there  is  no  evidence  founded  on  structure,  that  the  process  of 
healing  in  the  fractures  of  man  may  not  be  Htudied  by  experiments  on  the 
lower  animals,  or  that  the  repair  in  the  latter  muterialiy  dirters  from  that  in 
the  former. 

Second.  That  the  ivparativo  act  in  the  result  of  an  inflammatory  process. 

Third.  That  the  reparative  material  is  furnished  by  the  vessels  of  the  \»ii'\- 
OBlenm,  ciidostcum,  and  bone,  and  to  some  extent  by  those  of  the  adjacent 
»oi\  parts. 

Fourth.  That  the  uniting  material  is  deposited  external  to  the  bone,  oun- 
Rtituting  an  ensheathing  C4»llus;  also  in  the  uu'dnllar)*  canal  when  there  i.s  no 
displacement,  and  between  the  ends  of  the  bones  ;  that  the  convei-sion  of  this 
preliminary  substance  into  bone  pnx'ecds  from  the  surface  towanls  the  centre, 
HO  that  the  exterior  is  hard  long  before  the  interior,  which  will  account  for 
the  movement  discoverable  in  specinums  a[)pai*ently  solidly  united  together. 

Fifth.  That  the  union  (»f  bone  is  through  cartilage,  and  even  through  cells 
which  have  not  reached  the  typical  form  of  cartilage,  and  in  this  respect  does 
uot  materially  ditler  from  the  process  obscn*ed  in  the  primary  dovulopmont 
of  bone. 
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Sixth.  That  the  ])re8enco  of  tho  cndheathing  and  modiillttry  callibs,  tbou^^bt 
to  be  oxceptionul  in  mun,  should  be  considerud  the  rule. 

Seventh.  That  the  tt^rnis  femyorary  and  proviniontil  ealhiH,  »w  used  by  Dujmy- 
tren  in  contradislinc^tion  it>  tiie  iifjinitive,  inut*t  bo  accepted  with  <-(mHi(ienir>U> 
limitutiun,  tbu  one  not  ditlVring  iu  any  particular  of  coni|x>Hiti(>u  Ironi  tliu 
other;  that  the  delay  in  tho  pnxluction  and  liony  transtbrnmtiun  of  the  iii- 
terniediato  or  definitive  cttilus,  as  compared  with  the  exterior  and  interior 
portions,  is  duo  only  to  the  comparatively  small  vascularity  of  the  compact 
part  of  the  bone. 

Eighth,  That  tho  complete  abs(M'ption  of  tho  ennheathing  callus  never 
occurs,  and  tliai  tho  re-aoHorption  of  the  medullary  eailus  in  not  a  work  of 
nature  set  iu  0]»enitiori  beoauHO  the  union  at  the  endn  of  tho  bono  has  become 
complete,  but  is  wimplya  repetition  ol'the  order  followed  in  the  development 
of  the  long  bones,  entirely  independent  of  the  f?*aeture,  a  work  which  con. 
tributes  both  tt>  their  lighlnetirt  and  to  their  mechanical  wti-engtb. 

The  time  involved  in  the  whole  work  of  rentoniiion  varies  no  doubt  ia 
different  persons,  and  iw  atfetted  by  vaiious  eircum«ianees,  BUeb  as  the  health 
of  the  patient,  the  quiet  of  the  partH.  and  the  accuracy  of  the  adjutstmeuL 
The  priH'CKs  in  its  entirety  may  be  described  as  follows: 

Fii*st  there  is  a  period  of  rest. — one  in  wliicli  thei^  is  no  visible  attempt 
made  to  repair  tho  damage.    AD  seems  quiot.     Kveryihing  within  tho  area  of 
injury  renuiins  in  chaotic  confnai<tn  ;  and  as  an  ai-chilect,  before  be  l>egins  tho 
work  of  reconstruction,  quietly  surveys  the  nmss  of  ruins  of  some  noble  bnild- 
int^  which  has  gone  down  under  a  sudden  cataslntphe.  ho  tho  genetic  ton-*.* 
of  the  parts  seem  to  brood  silently  for  a  time  over  the  scene  of  disonler  bel'i»nc 
any  note  of  preparation  is  sounded.    This  is  of  short  duration,  not  gcn'-r :i''v 
extending  beyond  thirty-six  hours.    Following  this  comes  a  reactionary  p«'       i 
in  which  tho  ordinary  phenomena  of  inflammation  are  present.     Tl>civ  t-  an 
increased  determination  of  lilutHi  to  tho  part,  accompanied  by  a  tran»«udniinn 
This  is  sometimes  wry  considerable,  giving  riiso  to  much  swelling  iiiid  n' 
alted  sensibility  of  the  parts,  and  may  continue  for  three  or  four  days  ;  >%'  ■ 
the  first  tive  or  six  days  are  cou*umed  in  passing  over  the  stjiges  of  it:»cjil  hIj.m  k 
and  iuHammatory  disturbance.     It  cannot  be  said  that  during  this  time  :\n\' 
true  recon>tructive  work  has  been  inaugurated.     In  this  respect  the  repair'»f 
iVacture**  in  lower  animals,  as  chickens,  rabbits,  etc..  diflers  from  that  in  mart. 
In  the  former  the  process  of  union  is  well  established  in  seven  or  eight  dav^ 
The  acute  ?iyinplonis  having  std»sided.  another  period  of  three  or  t'our  day* 
elapses.  dnrin<;  which  a  part  of  the  inflammatory  profluct.s,  and  a  portion  of 
the  extravasatod  bl(M>d  and  other  debris  consequent  ujwn    the  injurv    !"^* 
removed,  and  the  tendk^rnesa  and  swelling,  as  well  as  the  irritability  oi 
BLUTounding  muscles,  become  diminishe<i.     The  vascularity,  however,  i>\     ;.- 
bone,  periiwteum,  and  endosteum  does  not  diminish,  but  rather  incr»':i-*-. 
From  the  eighth  to  the  tenth  day  the  real  work  of  i*epair  iK'girih.  th 
which  ihc  true  fibrogenous  matter,  swarming  with  cellular  oloinentH.  a^-; 
the  appearance  of  order. 

The  diifercnliatioiiof  this  constructive  material  into  cartilage,  or  fibnv«*ar. 
tilage  and  intercellular  substance,  ai»d  the  subsoqucnr  do|M)siiion  of  ih'j  b'ii>  ■ 
(Miltx.  ultimately  ]>erineating  the  mass  and  imparting  solidity  to  the  boiK  ;ii>' 
the  work  of  four  or  tivo  weeks. 

Now,  while  we  have  divided  this  process  into  stages,  allotting  to  each  as 
appntximate  number  nf  days  or  of  weeks,  it  mtiHt  not  be  suppo^^.>d  that  LhoM 
gradations  are  sharply  dotined,  and  that  one  carmot  begin  until  tho  otbiirii 
ended;  on  the  contrary,  they  nmy  blond  or  <Ntexisi.  and  can  only  bo  re- 
garded as  approximately  true;  but  they  are  nevertheless  convenient  for  pa^ 
poses  of  description. 

In  children  union  will  ofYen  occur  with  groat  rapidity;  and  I  haw  evta 
known  an  adult  with  a  fmctnro  of  the  femur  to  rise  tVom  hi«  bod  and  walk 
at  the  expiration  of  four  weeks;  indeed,  I  am  convince<l  that  the  b«alltif 
of  fractures  takes  place  ut  an  earlier  period  than  is  genorally  believed. 
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Such  is  the  ortiinary  mode  of  repair.    It  is  nlloged  by  some  that  where  the 

3positit>n  Ik  very  |)or!oc't.  :is  whore  ihe  fnigiiiL'nls  rest  end  to  end  or  edi^c  !o 
a;e.  or  where  there  is  an  incomplete  separation  of  the  tibret*  of  the  bone, 
immediate  union  may  take  place,  junt  a»  it  is  alle|i;^'d  to  occur  under  favorable 
circumsmncort  in  the  R)»fl  part8.  I  have  never  seen  any  Bpeciinen  which 
would  induce  me  to  adopt  f^uch  a  conclusion. 

In  conipouud  iVacturen  Ihe  cxiBtcnce  of  an  external  wound  anil  the  sup- 
puration whifh  cURUcs  modify  the  |tlan  of  reHtoi*ation.  The  work  is  greatly 
aolayed,  and  the  union  is  effecled  through  a  larger  amount  of  granulation 
than  in  tsiniplo  fractures,  which,  at\er  itt*  tninMformaiioa  intt»  lihro-cartila- 
ginouM  tissiie.  beconien  incorjioratud  with  the  lime  depotdts.  In  other  wonis, 
the  difference  between  the  hyaling  of  simple  and  that  of  compound  fractures  is 
much  like  ihat  between  the  healing  of  subcutaiieoUH  and  that  of  open  wounds. 

In  compoimd  comminuted  fracturen  the  liealing  is  still  longer  delayed. 
Detached  portiinistd'  the  bone  die  from  loning  their  connection  with  the  p^-ri- 
oateum  and  the  medullary  tissue,  and  from  the  influence  of  the  intlammatoiy 
products.  Tl»e  work  of  repai'ati<»n  i>  delayed  until  (be  t^equeHtra  are  got 
rid  of,  after  whicii  gratiulatmnrs  spriitg  up  abundantly  from  the  medullary 
and  |)erio(iteai  tissues  and  undergo  oH«itication.  The  lime  rcnpiired  for  the 
separation  of  such  iieci*o.ied  portions  maybe  so  great  that  the  restorative 
poweit*  entirely  tail,  and  no  union  will  taku  place  ;  or,  il*  united,  the  connection 
IS  establiHliL'd  in  a  large  sheath  of  irregidur  callus,  without  any  cohesion  of 
the  ends  of  the  fnigmenls  to  each  other.  It  is  in  Huch  fractureh  that  we  often 
find  the  hard  and  the  sort  jrnrts  extensively  glued  together  by  inflammatory 
lymph.  Whure  there  is  loss  of  bone,  in  most  cases  there  will  be  shortening, 
particularly  in  the  adidl.  althougl»,  :w  shown  hy  ^L  Oilier,  the  preservation 
of  the  periostuurn  will  often  provide  to  some  extent  against  this,  by  supplying 
the  material  tor  partially  bridging  the  gap. 

When  a  cartilage  is  broken,  tlie  perichondrium  behaves  like  the  periosteum, 
ftimishing  the  material  for  a  bond  of  union,  which  consists  not  of  cartilage, 
but  of  bone,  and  which  envelops  the  parts  like  a  tirm  ring,  but  often  not  till- 
ing the  intermediate  space.  4)r  that  between  the  ends  ot  tne  fragments.  An 
epiphysis,  when  delaened  tVom  its  diaphysis,  although  the  original  conjunc- 
tion was  one  of  cartilage,  will  afterwards  unite  by  bone  ;  and  as  the  bones 
gnpw  in  length  by  a  deposit  in  the  cartilage  which  exists  between  the  ends 
of  the  shaft  and  the  epiphyses,  it  has  been  stated  that  in  such  fractures  the 
bone  ceases  to  gi*ow  in  the  longitudinal  direction.  I  have  reason  to  doubt 
the  correctness  of  this  statement,  believitig  that,  although  no  incivase  in 
length  may  take  place  at  the  injured  part,  the  failure  is  compensated  for  by 
increased  activity  in  the  nutrition  of  the  intermediate  cartilage  at  the  other 
extremity.  Fractures  which  extend  through  the  articular  incrusting  carti- 
lage seem  to  have  no  power  to  unite.  There  are  other  fractui-es  wfiich  do 
not  unite  by  callus.  They  are  such  as  are  subjected  to  the  influence  of  the 
ejTiovial  fluid,  or  whose  vascular  supply  is  insufficient.  Among  these  are 
tVacturos  of  the  neck  of  the  femur  within  the  capsular  ligament,  of  the  head 
of  the  humerus,  of  the  olecranoi»  process  of  the  ulna,  and  of  the  acromion 
process  of  the  scapula.  Fractures  of  the  patella  generally  come  under  the 
same  category. 

Tkeatme.vt  of  FR.ACTtJKKs. — There  is  but  one  indication  in  the  treatment 
of  fVaetures,  and  that  is  to  secure  the  union  of  the  hi-oken  bone  with  the  least 
pi>BsibIe  deformity  ;  and  this  single  thought  is  to  animate  the  surgeon  during 
the  entire  management  of  the  case. 

There  Is,  however,  involved  iti  this,  y?r*f,  all  that  pertains  \o  the  transpor- 
tation of  the  patient  from  the  scene  of  accident  to  a  hospital  or  a  home; 
second^  the  preparation  of  the  bed  upon  which  ho  is  to  be  placed  ;  third,  the 
adjustment  of  the  parts, — that  is,  restoring  them  to  their  proper  position, 
commonly  termed  stttintj  the  bone  ;/0MrM,  the  means  for  maintaining  the  parte 
permanently  in  place  when  adjusted  ;  and,  ^/^A,  such  local  and  general  treat- 
ment as  will  remove  or  prevent  all  morbid  processoB  inimical  to  the  euro. 
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The  trnnsportation  of  the  patimt. — Injiinea  oi  tnw  kina  arc  very 
to  orour  when  the  paiient  i.s  at  a  dintance  from  homOf  in  luonlities  where 
buildings  are  in  proress  of  erection,  or  in  inanutactoriefl  or  mines,  and  it  l«s 
comes  nece!*>*arv  to  have  the  injured  person  conveyed  either  to  his  own  resi- 
dence or  t^i  a  hoajtitaL  When  it  ia  an  inferior  exti-einity.  the  pelvis,  or  the 
spine,  which  haw  been  broken,  walking  in,  of  conrHe,  out  of  tho  que-' 
I'nder  such  circumslances  wc  may  imnix)vise  a  litter  by  taking  a  wini- ^ 
shutter,  or  a  broad  board,  or  a  aotteo,  which  last  Ik  prefei'abU*  to  all  others. 

Whatever  is  used,  it  should  be  covered  with  a  folded  comforiable.  and  the 
patient  laid  upon  it  and  burnt}  to  his  destination  by  four  or  moiv  persons,  who 

are  to  break  step  with  one  an- 
other, in  order  to  avoid  any 
in-egular  movement**.  (Fi^. 
613.)  If  the  leg  is  broken,  it 
should  be  placefl  on  a  pillow, 
which  may  be  secMirod  about 
the  part  with  handkerchiefs  or 
tapoa.  Where  tho  distance  itf 
coiisidorable,  the  patient  may 
be  tntnsported  on  a  bed  or  a 
k  'wi.  ■'>'  f  yfe>^  ^W {  inatti-es>*  placed  in  a  furnituns 

car.  and  in  lilting  him  on  or 
from  the  litter  or  the  car,  four 
persons  will  be  required,  two 
of  whom  Hhould  support  lh« 
body  by  lockitig  ihcir  handtt 
underneath  the  thorax  and 
the  [Kdvis,  a  third  should  mu|»- 

port  the  ^und  limb,  while  the 

d^^"*^^^5t^y^*^  -         "^Cu^;^^**^-^       surgeon    or  somo    intelligent 
""      u«-rtuK.i-.u^t..p..u »«:««..  person    whould    nlwaya    take 

charge  of  the  damaged  part, 
grasping  it  in  siich  a  manner  a8  to  insure  an  equable  support,  tho  &i>at  of 
nacture  resting  on  one  hand.  Where  patients  have  to  bo  »*ont  loii^  dt*- 
tances  to  a  hospital,  the  liiub  should  be  nurrouuded  not  only  with  a  pdlow, 
but  also  with  strips  of  light  boar»i.iind  these  secured  finnly  about  the  part 
by  handkerchiefH  or  cords.  Where  the  upjicr  extrtMuity,  tho  ribs,  or  rbc  jrtv 
are  bi'oken,  a  permanent  dresning  may  at  onco  be  applied,  if  the  ni' 
BO  are  at  hand.  If  n«it.  ihon  |>ositiou  and  tixation  are  tho  chief  in  . 
In  the  cane  of  the  niaxillary  oouom,  tlie  jaws  shi»uld  be  lic<i  together  with  a 
handkerchief  in  ci*avat-form.  the  centre  being  placed  under  the  chin,  and 
the  ends  secured  over  the  vertex;  if  it  is  the  ribs  that  are  fractured,  ihc 
vest  can  be  Hnuly  drawn  about  tho  thorax;  and  if  tbu  arm,  it  can  bo  6Ui- 
pended  iu  a  sling  and  fastened  to  the  body. 

The  preparatutH  of  a  bed  for  all  fractures  of  tho  lower  oxtrcmitios  ni  -^    •" 
the  spine  is  of  the  lirst  importance.     A  tinu  mattress,  tightly  stuffed, 
will  tiot  sink  under  the  weight  of  the  hips,  ie  to  be  chi>scn.  and  a  roun-i  it" 
cut  out  of  the  middle  and  lim*"]  with  oil-cloth.     Tho  piece  removed  shouM  l*c 
covered  and  hemmed  or  bound,  in  order  to  till  the  o|x>ning  in  the  tnatire***- 
Tho  sheets  require  to  have  a  hole  corresponding  to  tho  openinir  in  tho  tnai- 
tress.     The  bedntead   shotjld  be  a  narrow  *»r  a  ningle  one,  making  it  wm- 
venient  for  the  surgeon  to  approach  his  patient  from  either  si<le.     It  sh'*tiM 
have  a  slat  or  u  board  bottom,  the  middle  board  Ix'ing  bmud  and   havii  _ 
it  an  opening  corresponding  to  the  otio  in  the  nuittress.    On  each  side  •" 
wide  boani  should  be  nailed  a  cleat  or  ledge,  on  which  can  bo  slid  a  tm  ur 
earthen  vessel  designed  to  rec4.dve  the  evacuations.    ( Kig.  t»M.)    M^wnt  hi»UH-* 
contain  a  single  bedstead,  which,  with  the  aid  of  a  carjienter,  or  by  the  ii  > 
craft  of  a  surgeon,  can  very  soon  bo  moditiud  so  as  to  serve  jwrfoctly  the  i  . 
poae  of  a  fracture-bed.     In  many  localitios  tho  country  pructiiioner  is  call«i 
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to  treat  cases  of  fracture  where  the  family  is  not  able  to  purchase  either  a 
niattreee  or  a  betlstead.  and  he  muRt  utilizi*!  to  the  best  advuiilaj^L*  the  rt^suui^cea 
lit  haml :  it  in  a  satirtfaction  lo  know  ihat  excellent  results  vim  he  obluiiied  in 
fractures  of  the  thiffh  and  the  log  without  either  a  mattiVHs  or  a  siui^He  bed. 
Under  such  circuiuatauccK,  comlortablcH  may  be  folded  and  placeii  together 

pjo.  614. 
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I'racture^kodiitPftd  nade  I17  altering  tbe  onlliaUT  single  bedstouL 

upon  any  bedstead  "until  the  requisite  support  is  secured;  or,  if  the  patient 
old  nnd  the  surface  of  the  body  tender,  the  ordinarj'  feather  bed.  being 
beaten  out  and  flattened  down,  may  be  covered  with  the  comfortables. 
For  receiving  the  dejections  a  bed-]mn  can  be  slipped  under  the  nates  from 
the  sound  side  without  niaterially  disturbing  the  fmctui-e. 

Many  ingenious  fracture-beds  have  been  devised,  mnni  uf  which  are  costly, 
and  therefore  limited  in  their  use.  such  as  the  Jenks  fraciurc-bcd  ^^Fig.  615).  a 
kind  of  surgical  derrick,  rendered  formidable  by  the  amount  of  rigging  needful 

Fio.  615. 


oqi:^ 


Jaalu'a  fracture-lMNL 


for  its  effective  operation.  Bods  have  alsn  been  devised  by  Crosby,  Hewaon, 
Danieb  and  othei*s,  but  figui-o  more  in  books  than  in  practical  use.  Indeed, 
BO  far  as  my  ob8cn*alion  extends,  both  at  home  and  abroad,  very  little  im- 
portance is  attached  lo  the  ii*ie  of  these  contrivances.  In  injuries  of  the 
spine,  or  in  cases  of  paralysis  which  are  likely  to  prove  tedious,  in  order  to 
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avoid  bed-Hores  the  air-  or  the  water-bed  \»  invuhialile,  oBjjeL'ially  the  Inlter. 
Excepi,  however,  for  those  in  gowi  eircinnstanfeH,  this  he<!  is  too  expensive. 

Whatever  bed  is  u»e<3.  it  must  be  covered  with  n  sheet  having  an  aperture 
correnpondini;  to  the  one  in  the  mattress.  The  removal  4»f  the  soiled  sheets 
and  the  HulK-<titution  oi"  clean  ones  require  some  notice  at  t\x\^  point.  Thii? 
nia^--  be  aecoiuplished  with  tUe  least  disturbance  to  the  fractui*ed  part  by 
removing  tliu  pillow,  pushing  do\\^l  the  dirty  sheet  beneath  the  shuulders  of 
the  patient,  thon  ]>laeing  over  the  unoovertfd  part  of  the  mattress  the  clean 
sheet,  previously  gathered  into  reversed  folds.  The  upper  part  of  this  Ah(M^t 
is  next  to  be  smoothed  down,  tucked  under  the  head  of  the  mattress,  and 
made  uddilionally  seemx*  by  placing  upon  it  the  pillow,  while  the  lower  part 
IB  to  be  fiastoned  to  the  upper  end  of  tlie  soiled  sheet  with  pins,  the  points  of 
which  should  be  directed  upwanlsautl  buried  out  of  sight.  An  assistant  now 
raises  the  pelvis,  while  the  patient,  by  making  the  back  of  the  head  a  fKiint 
of  resistance,  so  elevates  the  body  that  tbi.-  soiled  sheet  can  be  drawn  dowo, 
bringing  after  it  the  orie  which  is  to  lake  its  place. 

Removal  of  the  clothing. — The  bed  being  jirenared,  the  next  duty  is  the  r^ 
moval  of  the  patients  clothing.  A  great  deal  of  wasteAilness  and  unncces- 
sarj'  destruction  is  often  witnessed  in  effecting  this.  The  coat,  pantaloons, 
or  b(X)ts  are  cut  and  slashed  in  every  direction,  rendering  them  for  ever  after 
useless.  A  coat  may  be  removed,  by  a  little  gentleness  and  tact,  withouk 
maiorially  disturbing  a  broken  bone;  antl  so  also  may  tlie  pantalrtuuB.  Or, 
if  difficulty  is  experienced,  let  them  be  opened  along  a  seam.  Even  the  boot, 
which  IB,  perhaps,  the  most  difficult  to  remove,  can  he  taken  from  the  fool  of 
a  bi-oken  leg  \>y  using  it  after  the  manner  of  a  lever  and  coaxing  it  off,  wbila 
counter-force  to  the  \vi\s.  is  made  by  the  hands  of  the  surgeon. 

Retentive  dressings. — The  ]>reparation  of  splints  for  maintaining  the  ftiwv 
ture  in  position  when  adjusted  becomes  the  next  duty.  Whiie  T  do  riol 
undervalue  the  ingenuity  and  zeal  of  those  who  are  devising  muil  and  citv 
gant  appliaaces  for  the  treatment  of  fractures,  it  is  neverthelose  dceirabb 
thai  whalever  dressiugs  are  employed  should  be  simple  and  always  aocoB- 


FiQ.  616. 
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sible.    The  more  complicated  and  elal>orate  the  splint,  as  a  rule,  the  tv^^t 
limited  is  the  experience  of  its  inventor  in  dealing  with  the  clasa  of  itn 
under  consi<leration.     With  a  view  to  furnish  the  needful  lateml  or  uin  i 
poflterior  preewsure,  various  materials  may  be  used,  such  as  light  jH.plar  -jf 
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pine  boards,  binders'  board,  |;:utta-percha.  t^leleathor,  tin,  zinc,  felt,  wire,  and 
planter.  Wben  light  stripp  of  woDd  iiim  unod,  ihoy  must  be  pudded  with 
cotton,  oakum,  or  old  piores  of  blanket,  which,  atV*r  bein^  hud  \x\HiXi  the  sur- 
face of  the  nplinl,  can  be  niadu  fast  by  the  tume  of  a  roifer, 

Binders'  board  answoi'H  in  many  cases  an  excellent  purpoiH>.  A  pattern 
of  the  part  to  be  supported  should  tirst  be  cut  out  of  pujR'r,  and  after  this 
model  tne  form  of  the  bindci's'  boanl  can  be  fashioned.  Before  it*i  applica- 
tion, the  material  must  be  dipped  in  hot  water  until  it  is  thoroughly  Hoflenod, 
when  it  can  be  moulded  to  ibe  part  with  great  accuracy  ( Fig,  tilG),  the  limb 
beiiix  previously  protected  by  a  thin  ^heet  of  cotton  wadding. 

Tin  and  cuMTHpIinls  (  Fi^.  017)  wei*e  nsed  duriiig  our  lato  war,  havinjo:  been 

introduced  into  the  army  chiefly  through  tlie  influence  of  Dr.  Harris,  of  New 

York. 

Fio  619. 
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Wire  splints  (Fig.  018)  have  been  recommended  by  Dr.  Nott,  of  Mobile, 
and  also  by  Dr.  Louis  Bauer. 

A  felt  splint  has  been  pivpared  by  Dr.  Ahl.  of  Pennsyl-  Fio.  620. 
vania,  which  is  admirably  adapted  to  the  treatment  of  fVac- 
tures.  (Fig.  Bill.)  This  inateriul  is  j)orouR  in  its  texture,  and 
requireB  to  be  dipped  into  hot  water  or  to  be  held  before  an 
open  fire  in  order  to  render  it  soft  and  pliable,  after  which  it 
can  be  moulded  to  any  surface  or  at  any  angle.  Its  form  and 
firmncea  are  not  affected  in  the  least  by  cold  water.  Its  value, 
moreover,  is  not  impaired  by  prenous  use.  It  can  be  again 
reutlered  flexible  by  a  second  immersion  in  hot  water,  and 
adapted  to  another  part.  This  material  is  al.so  porous,  so 
that  the  part,  if  it  were  desired,  could  be  kept  wet  with  cold 
water  without  atfectiiig  the  fixed  form  of  the  sjilint. 

Thin  slats  of  light  wrxjd.  pasted  or  glued  to  sheepskin 
leather  (Fig.  020),  are  sometimes  used  when  it  is  desired  to 
distribute  the  support  equal!}'  about  the  limb.  Openings 
can  be  cut  in  the  splint  so  as  to  admit  salient  points  of  the 
skeleton. 

Immovable  dressings  are  such  as  are  designed  to  be  perma- 
nent, or  to  be  removed  oidy  at  considenible  intervals  of  time. 
The  materials  employed  for  this  purjmi^e  are  quite  numerous. 
Seutin,  in  1834,  used  clear-starch  for  the  purpose  of  rendering 
Ibe  dressing  hanJ.  His  plan  of  applying  the  bandage  was, 
after  protecting  the  bony  prominences  of  tne  limb  with  cotton, 
to  encircle  it  with  a  number  of  rollers,  each  brushed  over  with  the  starch. 


Wooden  ilitU  mit- 
»d  In  Ahftri«Vlti ; 
(•|t«tiloc  niM«  for 
t)i«  tnaUvulu*. 
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Betwoon  the  bandages  strips  of  pasteboard  were  int^^rposod  in  order  lo  In- 
crease the  Htrenglh  of  the  drensing  at  jtarticular  points.  After  the  '•  appan^l" 
t)ecame  hard,  it  was  elit  up  along  the  front,  so  that  the  t'ondilion  oV  the 
limb  could  bo  ascertained  at  pIoaHure,  and  the  diHJssing  wasafterwar^Js  hound 
together  with  a  roller.  The  "apparatus  immobile"  is  really  much  c»hier  than 
Seutin,  having  been  used  at  a  vury  early  date  by  Alhugene.  an  Arabian  nur- 
geon.  Other  raateriaU  are  in  common  use  as  subt^titiites  for  staii-h,  such, 
for  example,  as  dextrin,  the  silicate  of  soda  or  liquid  glass,  a  mixtun*  of 
pounded  ehalk  and  gum  arabit*  reduced  to  the  proper  cohsisicnee  by  boiling 
water,  aUo  gum-shellac.  Flour  tormed  into  a  paste  with  water  or  the  white 
of  eggs  couKtituteH  another  useful  mixture  lOHtitten  the  materials  with  which 
a  fi*a<.tiire  is  surronnrled.  It  is  not  necessary,  in  order  to  apply  the  irnmovable 
dressing,  that  rollers  should  bo  exclusively  used.  The  part  may  be  onvol<ipe<l 
in  a  piece  of  cloth  or  bed-ticking,  or  a  blanket,  or  the  leg  of  an  old  pair  (if 
pantaloons,  or  a  soft  felt  hat,  any  one  of  which  can  be  rendered  suflicieully 
firm  by  soaking  it  with  one  of  the  juixturos  mentioned  above. 

Plaster  of  Paris  is  very  jnslly  esteemed  as  among  the  most  valuable  and 
easily  managed  forms  of  an  immovable  fracture  dressing.  This  material  is 
most  conveniently  employed  in  the  form  of  rollers, — hrst  brought  to  iho 
notice  of  the  pnjfossion,  in  1S52,  by  Mathiessen,  of  Holland.  It  was  not, 
however,  until  some  ten  yeai-s  aflerwards  that  this  dressing  received  ia 
this  conntry  the  attention  to  which  it  is  entitled.  During  the  late  Ameri- 
can war  it  constituted  usually  a  part  of  the  ambulance  supplies.    It  has  been 

extensively  employed  in  the  treatment  of  fracturo 
in  Bellevue  llospital.  New  Y(»rk,  reeeivitig  th« 
high  commendation  of  Profess<jr  Hamilton,  and 
in  the  University  Hospital  of  this  city  it  forms 
one  of  my  established  dressings  for  the  same  cIum 
of  injuries.  The  plaster  roller  is  formed  by  taking 
sfripsof  crinoline  of  the  proper  length  and  breadth 
and  filling  the  intei^tices  of  the  faltric  by  drawing 
the  bandage  through  the  plaster,  and  at  the  -^ame 
time  rubbing  it  in  with  the  hand  and  rolling  the 
strip  as  it  is  filled  into  a  l»>osely-formed  oylinder. 
A  very  convenient  apt>ai*atus  is  in  use  for  the 
formation  of  plaster  ridlers,  which  consista  of  a 
base  with  two  upright  pieces.  Between  the  latter 
is  a  box  or  hopper,  which  iti  tilled  with  the  planter, 
and  through  which  rnns  the  strip  of  cnnoline, 
previously  woimd  on  an  iron  nxl  above,  and 
which  is  rolled  u[K>n  an  axle  having  a  hi 
below.  (Fig.  *>21.)  These  rollers,  when 
formed,  should 'be  packed  In  tin  biixe-s.  or.  ii 
placed  in  an  oniinar^'  box,  should  be  sun'oundMi 
with  waxed  paper  or  with  oiled  silk,  in  ordi^  10 
exchide  the  moisture  of  air.  tho  proHence  of  whicb 
tends  lo  destroy  the  hardening  quality  of  lh« 
phisler. 

In  applying  this  or  any  other  form  of  the  in- 
movable  driTSsing,  the   limb  should  be  tirxi   our- 
ronnded  with  a  dry  bandage.     The  phtster  i 
when  used,  having  been  previously  drojipt^i  :  , 
two  or  throe  minutes  into  a  basin  of  water.  mIh-uM 
be  gently  squeezed,  and  then  applied  in  eir.  ■:':-r 
and  spiral  turns,  ascending  and  desGondiuL 
limb  until  the  requisite  number  of  ndlers,  ii-  : 
throe  or  four,  ban  been  employed.    During  their  application,  the  hunt!  - 
dresser  should  be  occasionally  dipped  into  water  and  passed  over  the  biirivU*^:. 
in  order  to  smooth  down  the  plaster  which  accumulates  on  the  surtt^v.     1l 
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a  few  minutee  the  roller  begins  to  baixtea,  and  at  the  expiration  of  half  an 
hour  it  is  quite  «oli<i.  During  the  pnx'css  of  twiliflification  no  contraction 
takes  place  in  the  dressing,  and  constquently  no  alli:»\vance  need  be  made  for 
shrinkage. 

The  period  which  I  regard  as  the  only  proper  one  for  the  use  of  the  plaster 
roller  in  the  treatment  of  fractures  is  after  the  iiiflammatoi'y  nweiling  haa 
sutwidod.  and  when  the  surgeon  can  calculate  on  the  tixed  dimensions  of  the 
part.    If  used  earlier  than 

thJH.  the   limb  will   mont  Fw.  622. 

pn>bably  in  a  fow  days 
lie  loosf  in  its  case,  the 
patient  being  thus  ex- 
posod  to   tlu'  risk  of  an 

ununited   Iraclure.  or  if      ^^^^^^^k^  ^ ^^v   ^^s/^tfii 

the  swelling  ia  on  the  in-     IH^ -^rv  \Pj 

crea-se  the  dressing  may,  vod  Bmn.'. caiung  pu»r». 

in  connequence  of  its  un- 
yielding nature,  jeopardize  the  vitality  of  the  extremity  by  interfering  with 
it«  circulation. 

In  order  to  open  any  form  of  the  appareil  immobile^  it  will  b©  necessary  to 
use  a  i>air  of  Htrong  cutting  pliers.     (Fig.  <)22.) 

Bags  and  padn. — In  fi-nctuivn,  especially  of  the  lower  extremity^  strong 
muslin  bags  tilled  with  bran,  or  with  8and,  are  frequently  used,  designed 
either  to  protect  the  liirib  against  the  preflnuin)  of  the  Hplints, 
or  to  supply'  lateral  nupport  to  the  broken  bono.    (Fig.  623.) 

A  feather  pillnw  is  well  8uited  to  give  the  ivquiniti'  potite- 
rior  and  lateral  snjqiori  in  fractures  of  tlu*  Ii'g  when  the 
fracturo-box  is  employed  as  a  dres?4ing. 

Muslin  rollers  coiisritulo  another  indispensable  dressing, 
and  when  apfilit-il  with  pnj]>L'r  juiigitu-nt  are  invaluable. 
They  should  pass  rr4)iii  tin*  dis!nl  l<jwai*(l.'*  the  pi*oximal  ex- 
triMnity  of  the  limb  with  an  rvtii  and  nnitorni  pressure.  If 
these  directions  are  m^glcctod,  the  roller  beeomes  one  of  the 
mo,st  dangerous  appliances  of  our  art. 

Adhesive  plaster  forms  a  valiialile  addition  to  our  meehan- 
icftl  resources.  To  Dr.  John  K.  Swift,  of  Easton,  Penn.syl- 
vania,  we  are  indebted  for  its  introduction  as  a  fVacture 
dressing  as  early  as  the  year  XKM);  and  still  later,  to  Pro- 
fessors Samuel  I),  (rross,  (iilbcrt,  Wallace,  and  Neill.  As  a 
means  of  extension  in  fractures  of  the  long  bones  of  the 
lower  extremity,  it  was  tirst  used  by  Dr.  John  Swinburne, 
of  Albany. 

Other  materials  have  been  employed  at  different  times  as 
fnicturo  splints,  among  wliich  may  be  mentioned  Manila 
paper,  recommended  by  Dr.  Cowling,  of  Ijouisville.  Ken- 
tucky. In  its  application,  the  paiicr  should  be  cut  into 
strips,  and,  at^er  being  snaked  with  starch,  should  be  laid 
upon  or  made  to  surmumi  tlu*  limb. 

Kven  the  bark  of  a  tive.  if  removed  during  the  flow  of  the 
sap,  may  be  used  as  a  fracture  dressing,  as  suggested  by  Dr. 
Jacobs,  of  Dublin.  In-land. 

Setting  the  fracture. — Tbe  mechanical  appliances  being  at 
band,  the  next  duty  is  the  proper  adjustment  of  the  bone, 
commonly  called  setting  the  fraeture.  In  many  cases  this 
can  be  readily  done  by  the  surgeon  alone,  as  in  fractures  of 
the  bone**  i»f  tlio  forearm,  or  in  those  of  the  leg.  the  ribs,  and  the  jaw.  In 
other  fractures,  as  those  of  the  thigh,  an  assistant  may  be  ivquired. 

The  appliealinii  of  force  necessary  to  effect  this  object  is  threefold,  viz^  by 
extension,  by  counter-extension,  and  by  coaptation. 
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Extension  in  ii]iplied  to  tho  diBtal  extremity  of  the  linib,  und  iHioeists  in 
puliini;  tho  lower  t'rngment  into  ils  proper  rt'lalioii  wilh  the  iijipor  one,  nrul 
IS  iiLH,'«8sitaUM|  by  the  exisleiieo  of  ovorlajipinjt?  in  iIk-  broken  yiid?*  of  iho 
bone.  As  a  rule,  tho  tnrlher  pcmoviMl  ihc  cxteiidiii<(  powor  Ih  from  iht^ 
broken  bone,  the  better;  for  example.  <lra\vin^  upon  tlie  hand  or  upon  tho 
foot,  in  a  triieturo  of  tho  arm  or  of  the  tbii^h.  is  bettor  than  niakin^^  traetioo 
near  the  injured  parr,  as  the  mtiseles  are  ihereby  n»eaf*nndtly  n-lieved  t'ntm 
the  »timulu»t  of  pressure,  which  nerven  to  pnu-itke  ref*i»»tanee.  A  displuocii 
tendon,  or  the  locking  or  impaction  of  the  fmgnients.  may  obstirmteir 
oppose  the  rostortitiou,  though  tbit*  i;*  generally  resiisied  by  nnii*elos.  which 
are  ofU»n  goaded  into  a  state  of  great  irritability  or  upusni  In'  the  sharp  i*ml« 
of  the  fnioture,  or  by  paii»iUl  pressure  u|>on  a  nerve.  Heneo  it  becftmeA 
noooftRUiy  to  disarm  tho  muscles  of  their  opposition  us  mucli  as  possible,  by 

E lacing  thf  part  in  such  a  position  as  will  seeuiv  their  relaxatit)u,  afier  whii»fa» 
y  ?naking  the  extension  grndually  and  cntilinuously.  they  nuiy  be  weari^ti 
or  coaxed  into  submission.  Should  tbcsi.'  measures  fail,  the  exhibition  of  Hii 
antPHtlietic  will  readily  overcome  the  ditlicnity. 

Cottntt'r-t:xtension  is  to  be  apjilied  so  as  to  fix  tho  pn)ximal  fragment,  and 
must  counterbalance  the  extending  ]>ower,  the  two  forces  pulling  the  frajf- 
mcnts  from  each  other.  Counter-extension  should  also  be  made  in  such  ft 
manner  as  not  to  irritate  the  muscles  of  the  injured  tinib;  that  in.  it  shoulti 
be  applied  as  remotely  fi-om  the  seat  of  fmciuiv  as  may  be  cou&iHtenl  with 
efficiency.  In  many  cases  there  is  no  displacement,  and  therefore  these  m^- 
nipulations  are  unnecessary. 

Coaptation  consists  in  making  such  pressure,  counter-pressure,  and  mantp- 
ulation  as  will  press  the  fragments  into  their  pn»i)er  relutionn  with  eaeh 
other,  and  must  he  done  by  tno  fingein  of  the  surgeon.  In  these  difforent 
acts  the  greatest  gentleness,  delicacy,  and  precision  should  be  obser\"ed.  wj 
as  to  inflict  as  little  ]iain  us  nuiy  be  compatible  with  tlie  adjuettnent.  Thta 
being  rtatisfactorily  Hccom]>lished,  the  dressings  necessary  to  maiDtaia  the 
advantage  gained  sbould  be  next  a]>pliod. 

The  time  to  set  a  fracture. — Thi*!v  ought  to  be  no  dirtV'renco  of  opinion  on 
this  point.  No  advantage  can  result  from  delay,  and  llieivfore  tho  sonnet 
the  work  is  done  the  lietlcr.  I>elay  enhances  the  ditliculties,  and  inv<Ovc* 
increased  pain  and  sufferiug.  The  parts  become  swollen  and  sensitive.— 
conditions  which  coni|ilieate  the  examination;  the  muscles  otier  greater  rc^ 
Bistnnco.  and  the  intlammation  ie  intenfiided  by  the  forc^  required  \or  the 
reduction. 

ArTKK-TBEATMRNT. — After  a  fVacture  iH  dressed,  it  may  be  necessary.  If 
the  patient  complains  of  pain,  becomes  nervous,  or  is  disturbed  by  niusf-iiUr 
8pasms.  to  adiuininter  an  anodyne,  either  by  the  mouth  or  liypfMlermicaUr 
One-fourth  of  a  grain  of  morphine  injected  beneath  tho  skin,  if  the  pati<ttl  ^ 
an  adult,  will  generally  hocujv,  in  a  h^v:  minutes,  relief  fViJUi  suffcrint;. 

Aftrr  the  iap^e  of  twentyfmir  hours  the  drrssiny  skonid  be  Tfneicrd,  af  lead  » 
all  fractureH  of  the  upptr  extremity.     The  necessity  for  such  a  c*>ursc  :     - 
(Voni  the  swelling  wliich  follows  the  injury,  and  which   nuiy  brcom. 
painful  and  dungerous,  from  tho  ivsistance  of  the  bandage.     The  r- 
of  the  dressing  also  unables  (he  surgeon  to  see  if  any  displaceinenl  r« 
or  has  occurred  since  it  was  tirsl  applied.     He  should  visit  his  patiini! 
on  the  second  day,  ami.  itMhe  bandage  is  tound  tuicomtortai'ly  tight    r« 
as  on  the  former  visit,  but  if  not,  it  is  better  that  it  should  remain  m 
Indeed.  fVom  this  forward  the  loss  nu'ddling  the  better,  and  he  sli 
fore  only  when  the  dn!8.«*ings  become  loose  or  in  any  way  di-^armnged,  lu 
it  is  neoessaiy  to  make  passive  motion  id*  a  joint.     Anything  nion>  tb-i 
is  pernicious.     If  the  Rvstcm  at  large  bei-omcs  periurbed.  and  trutiinfiT 
tation  or  fever  ensue,  the  diet  should  Ihj  restrirtctl  for  two  or  thn-n-  -^^ 
the  bowels  regulated  with  a  mild  Kidiue,  as  a  Seidlitx  |>owder,  folio 
neutral  mixture,  each  dose  of  the  febrifuge  eoniaining  abuut  oUi-t^-t 
of  a  groin  of  morphine.     The  state  of  the  bladder  must  nut  be  over 
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and  if  tbo  patient  is  unnbte  to  exiiel  the  contontA  of  thiH  viHCim  they  Khould 
bf  removed  by  the  use  of  the  cutrieter.  In  six  or  eijjht  davH,  ordintirily,  all 
diHturlmiice  hat*  patted  over,  and  the  visitfi  of  the  tiuvlieal  attendant  nniy 
be  made  ul  K)njEjer  intervals,  namely,  on  eveiy  sccund  day.  and  tiually  every 
thinl  day.  In  thicluivK  of  the  upper  extivmity,  of  the  ribH,  and  of  the  jaws, 
the  patient  is  in  most  ea.ses,  aiter  a  tew  days,  able  to  walk  about,  and  need 
not,  therefore,  be  confined  to  the  house.  Jf  the  lower  extremity  ir»  broken, 
it  will  be  necessary  lo  support  the  weight  of  (he 
snporinciunbent  bedclothes  hy  the  ■' cradle"  (Fig. 
624),  or  by  a  hubstifute,  which  can  be  quickly  con- 
structed by  tyin^  the  segmenttj  of  two  hoops  to- 
gether. 

The  disuse  of  a  joint  is  soon  followed  by  rigidity 
or  stitthcss;  and  as  it  is  necoftmiry  in  the  manage- 
ment of  a  broken  bone  to  maintain  for  a  time  the 
absolute  rest  of  the  part,  such  a  condition  may 
naturally*  be  anticipated,  should  the  ft^acture  be  one 
of  an  extrtmiity.  On  this  account,  after  a  ])eriod  of  from  eight  to  twelve 
day^,  gentle  movements  of  the  enntignous  articulations  must  be  made,  which 
are  to  be  repeated  at  each  ix*newal  of  the  dressings.  The  nutrition  of  the 
parts  involved  in  a  fracture  is  also  modiiic^d,  iukI  hrncc  the  dry  condition  of 
the  skin,  witli  the  accumulation  of  epithelial  debris.  Nothing  gives  moi-e 
comfort  or  produces  a  better  capillary  circulation  under  such  ciivumstancea 
than  brisk  tricii(»n  with  alcohol.  a]»pliod  with  a  sponge.  Where  the  patient 
is  obligt^  to  remain  on  his  back,  as  in  fractui-es  of  the  lower  extre»nity,  care 
must  be  obsen-ed  to  prevent  the  occurrence  of  bed-sores,  by  frequently  in- 
specting those  portions  of  the  body  which  sustain  the  gr<.«test  degree  of 
pressure,  and  rubbing  them  with  alcohol.  Should  the  skin  become  inflamed, 
It  may  be  covered  with  a<iheHive  or  with  soap  plast4>r,  and  in  addition  may 
be  further  i*elieved  by  the  use  of  property-prepared  cushions  or  fenestrated 
pads. 

Time  to  Jay  aside  the  dressings. — In  fractures  of  the  upper  extremity,  the 
splints  may  be  jtermanently  removed  in  from  four  to  six  weeks.  The  arm, 
however,  should  be  carried  in  a  sling  for  two  or  three  weeks  longer^  in  order 
to  remind  the  patient  that  it  is  not  yet  sutHcicntly  strong  to  endure  an}*  great 
amount  of  muscular  force.  He  shoultl  liiniseif  practise  the  various  movementa 
of  the  joints  of  the  limb,  in  order  to  restore  their  proper  suppleness.  "Where 
the  injury  has  been  in  the  course  of  the  lower  extremity,  a  longer  time  must 
be  allowed  before  the  splint  or  splints  are  laid  aside,  say  from  five  to  eight 
weeks,  and  when  the  original  dressings  are  removed  it  is  prudent  to  sul)- 
etitute,  partii'ularl}'  in  the  case  of  the  thigh,  or  of  both  bones  of  the  leg, 
a  plaster  bandage,  or,  if  this  be  not  at  band,  light  binders'  boards  can  he 
moulded  to  the  parts  and  fastened  by  a  roller.  These  directions  appl}^  to  the 
ordinary  progress  of  fnictures.  There  are  others,  fortunately  exceptional,  in 
which  no  time  can  be  specifically  laid  down  for  the  ivmoval  of  the  splints,  as 
where  the  union  is  tai*dy  or  delayed,  or  where  the  callus  itself  is  detective. 

Restoration  of  function. — Generally  afU-r  the  dressings  ore  laid  aside  the 
surgeon  has  to  contend  with  rigidity  of  Joints,  pain  when  the  latter  are 
moved,  and  swelling  of  the  limbs  when  placed  in  a  dependent  position.  These 
conditions,  for  the  most  part  resulting  fi*oin  disease,  demand  systematic  mas- 
Iftge  conjoined  with  movements.  The  latter  should  never  be  with  excessive 
force,  as  nothing  is  gained  by  attempting  too  much.  The  operator  should 
be  content  if  a  very  little  is  gained  each  day.  The  massage  will  soon  so 
modify  the  nutrition  of  the  muscles,  as  well  as  of  the  other  elements  of  the 
limb,  that  the  vessels  will  be  able  to  regulate  their  contents  so  as  to  prevent 
undue  fulness  and  transudation.  AVhen  the  fi*acture  has  been  in  the  hones 
of  the  leg.  the  patient  should  at  first  allow  the  lind>  to  remain  down  only  a 
few  minutes,  repeating  this  position  at  shorter  intervals  and  for  a  longer 
time  tVom  day  lo  day.    The  same  management  of  the  upper  extremity  will 
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be  necGBsary  when  the  bonea  of  the  upper  or  lower  arm  have  beeti  broken. 
The  slin^  must  not  be  abandoned  suddenly,  but  graduiilly.  Oft<?n  the  inex- 
perienced physician  may  bu  induced  to  suspend  those  methods  of  reetorini^ 
the  nifuibt^i-  to  usefulness  by  tho  urgency  of  the  patient,  who  not  unfre- 
quently  will  comphkin  of  tho  great  discomfort  causea  by  the  treatment ;  I>nl 
lot  it  bo  ivmcnihored  that  the  extreme  sensibility  can  be  lessened  nod  re- 
moved in  no  other  way  than  by  persevering  in  these  methods. 

In  many  instances  il  is  not  nectMsary  to  wait  until  tho  drcKsinin^t  are  aI 
donod  Ijelore  beginning  massage  and  movement.  Much  time  will  be  w^ 
tho  patient  by  practising  both  as  suun  as  tho  fi*acture  is  well  united,  or  at  a 
time  when  the  tragments  aro  sutlieicntly  ossified  not  to  be  moved  by  gcntlo 
motion  nnd  rubbing. 

Throughout  the  whole  treatment  of  fractures  the  condition  of  tho  skin 
will  be  much  benefited  by  sponging  iho  surface  of  ihe  broken  member  with 
alcohol.  Such  a  pi'actice  will  materially  leasoii  the  epithelial  desquanintioo, 
and  will  add  much  to  the  comfort  of  tho  patient. 

Lucas-C'hampinnniei*e  has  recommended  massage  in  recent  fractures,  kepi 
up  for  over  half  an  hour. — u  practice  not  likely  to  be  generally  adopted. 
Tnere  is  no  doiibl  thai  in  fniotures  near  the  articulations  massage  can  t« 
employed  with  udvuni:igc  at  a  veiy  early  jx'riod  after  thy  injuries  occur. 

Thus  far  we  have  beim  dealing  with  simple  ft^etui-es.  Let  ub  next  oon- 
eider  those  which  present  cerluin  complications. 

Compouni!  fmcfnres. — In  such,  a  communicating  wound  is  present,  which 
makes  the  ])oint  of  depni*ture,  and  which,  insigniticant  though  it  may  Aeem, 
ffivea  a  serious  character  to  the  injury,  and  often  nece>sitttte8  tho  losa  of  the 
Rmb.  This  complication  is  often  followed  hy  suppumtion,  which  extenda 
through  the  components  of  the  limb,  disorgnnizing  the  sotX  parts,  destroying 
tho  vessels  of  the  honc^  and  inducing  necrosis.  Or,  bv  its  long  continuance 
and  proAiscnoss,  it  may  wear  out  tho  patient,  or  ma^''  kindle  into  fatal  activ 
ity  Bomo  latent  predis]}Osition  to  disease  which  had  quietly  lurked  in  tho 
body.  Pyiemia,  erysiixdas,  and  fat-embolism  are  also  amotig  iho  evils  which 
fK»qiiently  follow  in  ine  tniiu  of  an  open  fnicturo.  The  frequoiicy  of  ci»m- 
pound  fractures  as  compared  with  that  of  simple  fractures  is  about  fourteen 
of  the  former  to  one  hundred  of  (he  latter. 

In  undertaking  the  management  of  a  case  of  compound  A*acture,  tho  finil 
question  to  be  settled  is  that  of  amputation.  If  the  great  vesHels  are  wkfis, 
this  will  seldom  be  necessary.  i 

As  the  evil  consequences  of  this  injury  seem  to  depend  on  the  presciu 
a  comnninicatiug  wound,  our  elforls  should  be  direcl^jd  to  its  closurti,  ii   ]    ■ 
etble,  thus  chai»ging  ihe  conditions  to  those  of  a  simple  fnielure. 

In  all  cases  of  fnicturt;  with  external  wound,  a  rigid  antisep.-«ia  ahouM  bf 
observed  by  thoroughly  cleansing  the  part  either  with  the  bichloride  oi 
curj'  (one  to  one  thousand)  or  with  carl>olic  acid  (one  to  twenty),  ?"'-! 
closing  tho  wound,  applying  the  carbulatod  or  sublimated  ganer 
Mo.st  cases  of  compound  fracture  will  by  these  precautions  be  <..«....  i 
int<»  simple  ones,  wliieh.  otherwise,  would  nave  ended  in  suppuration.     K-. -u 
when  the  wound  is  large  and  attended  with  loss  of  tissue  rend*  ring  it  in.; 
ftible  to  bring  the  soit  parts  iog».'ihcr.  vet  if  the  antiseptic  meanuros  nn- 
ried  out   witli  thoroughness*,  the  healing  will   progress  with  little,  if  . 
complication.     Small  external  wounds  can  be  cloc*eii  or  soalcd  up  by  a  i 
of  sublinmted  gauxe  coated  with  colliwlion  aiul  itKJofonn  or  the  <-onip 
tincture  of  benzoin.     If  a  clot  of  blood  ban  tilled  up  the  aiit^rture  it  hi 
not  be  detached,  but  covered  with  one  of  the  articles  named  above.     Ljuj^ 
wo\inds  will  require  the  animal  or  silver  suture. 

In  cases  where  one  or  both  broken  ft-agments  protrude,  they  must  l»o  n> 
•tored  to  their  proper  ]tosition  by  extension  and  counler-extcnsion    i>lin  i't/ 
tho  limb  at  the  .same  tinie  in  such  a  position  as  will  relax  its  inn 
thereby  favor  this  result.     If  the  edges  of  the  wound  resist  the  i\  :.. 
they  B&ould  be  drawn  uBuuder  with  aseptic  retractors,  or,  if  this  ia  tint  ^  >  ^ 
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cii?nt,  the  opening  may  be  cnlan^ed  ;  nnd  fintiily,  if  these  means  prove  udkuc- 
oessflil.  HH  a  laHt  ifsort — but  only  us  a  hist  ivHort — the  endtt  of  the  bono  may 
be  removed  with  a  saw,  observing  to  cut  away  no  moix*  than  Ib  absolutely 
neceBHary  to  eliect  tlie  reduction.  In  dnintr  ihin,  the  soft  parts  should  be 
protected  by  interpoHing  between  them  and  the  bono  a  piece  of  leather  or  a 
thin  piece  of  light  wood  which  has  been  previoueily  soaked  in  the  bichloride 
tiolutitMi  (one  to  one  thousand). 

A  compound  fracture  may  l>e  Airlher  complicated  by  comminution^  in  which 
ca8e  there  will  be  three  or  moi'e  fragments,  or  the  bone  may  be  sjilintered. 
Thone  splinterH  sometimes  ai-e  eompletejy  detached,  or  shelled  out  of  the 
periosteum,  and  when  separated  from  their  vascular  connections  ai*e  likely 
to  die;  on  which  account  they  sljouUl  always  be  removed.  SonietinieH  their 
attachments  are  not  entirely  severed,  though  if  old  methods  of  treatment 
are  followed  it  will  be  best  to  extract  thum,  in  wiiich  ease  the  piece  had 
better  be  pressed  into  place;  for,  if  this  is  not  done,  its  presence  will  delay 
iho  unioji. — may  even  defeat  it, — or,  if  not,  the  future  suppui-alion  will  in 
all  probabilily  insure  its  death  and  render  its  subsequent  extmction  neces- 
saiy.  Kspccially  is  it  pwipcr  to  ivmove  such  splinters  when  contiguous  to  a 
joint  or  to  a  cavity  of  ihc  body.  In  comminuted  Ihictures,  where  the  osse- 
ous fragments  maintain  their  vital  connections  and  are  not  veiy  loose,  they 
had  bettor  bu  adjusted  and  allowed  to  rwmain,  as  nature  will  often  unite 
them  Holidly  with  the  other  parts  of  the  fmcture.  In  fractures  of  the  bones 
of  the  face,  even  very  loose  portions  should  be  preserved,  as  the  great  vascu- 
larity of  this  part  of  the  skeleton  juatities  a  more  conservative  course  than 
elsewhere. 

There  is,  particularly  in  simple  fractures,  almost  always  some  eochjTnofliB. 
In  compound  fractures  it  is  n<»t  so  ccmimon,  because  the  blood  escapes  fmm 
the  externa!  wound.  It  may  spread  over  the  greater  part  of  a  limb,  so  as  to 
resemble  gangi*ene.  Vesication  may  occur  also.  As  to  ecchymosis,  time  will 
etfect  its  removal,  though  this  may  be  huKiened  by  applying  some  dilute 
alcohol  to  the  surface  and  thci-eby  stiniulntiiig  the  vessels  to  increased  activ- 
ity. The  blisters,  when  present,  should  be  punctured  at  two  or  thive  points 
with  a  tine  needle,  so  as  to  allow  the  escape  of  the  scrum  without  removing 
the  cuticle,  and  then  over  all  may  be  apjdied  a  light  dressing  of  j^inc  ointment, 

Hanorrh/jge  after  simple  frarturrs. — It  is  possible  in  a  simple  fracture, 
attended  with  much  displacement,  for  the  main  artery  of  a  limb  to  be  torn 
b3*  the  sharp  extremity  of  one  of  the  fiiigments.  Ibis  accident  must  be 
regarded  as  a  serious  occurrence,  and  will  be  indicated  by  the  rapid  swelling 
of  the  limb,  the  presence  of  pulsation  in  the  tumor,  and  the  cessation  of  the 
pulse  in  the  arterial  branches  below  the  seat  of  injury,  thus  forming  a  diffuse 
or  false  aneurism.  The  coui"»e  to  be  adopted  in  such  an  event  is  to  command 
at  once  the  circulati«>n  of  the  limb  hv  ait|>lying  a  tourniquet,  and  then  proceed 
to  jiitate  the  main  artery  of  the  limf)  at  the  point  of  election.  Should  the  col- 
lateral vessels  be  equal  to  the  task  of  re-establishing  the  cii-culation.  the  arte- 
ries below  will  resume  their  pulsation,  and  the  heat  and  sensibility  of  the  limb 
will  ivturn,  when  a  favomble  termination  of  the  eane  may  be  anticipated.  If 
gangrene  sets  in,  the  Hix)ner  amputation  is  donu  the  better. 

Hemorrhage  aftfr  compoufut  fmcturi'S  may  be  either  primary  or  secondary. 
When  primary,  it  may  come  from  the  vessels  of  the  bone,  and  will  genemlly 
cense  aiVor  the  rejmsition  of  the  fragments  and  the  application  of  pressure; 
or  it  may  have  its  ori^^in  in  a  torn  vein  or  artery  external  to  the  bone.  If 
from  a  vein,  the  bleeding  will  be  checked  by  pivsHuro  over  the  wound ;  even 
with  veins  the  size  of  the  femoral  or  the  bnuhial,  when  so  injured,  this  course 
will  be  proper.  When  the  hemorrhage  comes  from  a  wounded  arterj'  and 
proves  nersistent  notwithstanding  position  and  pressure,  the  external  wound 
should  W  enlarged,  and  the  vessel  searched  for  and  tied  above  and  below. 
K  this  c^nnol  be  effected,  anri  the  symptoms  become  urgent,  the  artery  of 
Iho  limb  must  be  exposed  and  tied  above,  at  the  point  of  election.  The  ex- 
ceptions to  this  course  will  be  in  compound  Ihictures  of  the  thigh  compli- 
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cated  bj'  lacemtion  of  tbe  femoral  artery,  and  in  fiimilar  injurioft  of  the  lo^ 
in  which  hoth  the  anterior  and  posterior  tihiaU  arp  Uirn.  I'nder  Buoh  rir- 
cuniBtances  amputation  i:*  iin]>crative.  A  tosiun  of  hoth  the  radial  and  ulnar 
arlcriet*  in  u  foinpound  fnicturt.'  of  ihL*  urtn.  unattLMided  with  any  t'Xtt?n*ive 
diimago  to  the  sort  parts  or  comminution  of  iho  hones,  would  not  justify  the 
rtjuioval  of  the  limb,  as  the  numerous  vascular  communication^^  ot  thi-H  part 
are  capaMo  of  maintaining  its  life  evon  under  veiy  serioun  mutilatiiinH. 

Should  au  artery  like  the  tibial,  radial,  ulnar,  or  even  femonil.  In?  wounded 
by  the  frai;nient8  of  a  simple  iVacture.  and  the  llow  of  blood  be  continued,  the 
wounded  vessel  nhouhl  not  ho  cut  ditwn  ujion  at  the  eeat  of  lesion,  thereby 
addiu)^  the  c*>mplication  of  a  compound  fracture  but  should  be  ligated  at  tbe 
most  favorable  point  above.  In  all  canes  of  arterial  hemorrhage,  whethei  in 
compound  or  simple  fi-actures,  the  surgeon  shouhi  not  resort  to  the  knif« 
until  all  other  meanures  have  proved  useleKS.  lie  may  even  wait  in  some 
inslanceB,  as  where  the  extravasation  of  blood  becomes  ciit'umscribed,  umil 
the  fracture  is  healed,  before  interfering  by  operative  measures. 

When  the  bleeding  is  secondaiy, — generally  the  result  of  sloughing-, — tbe 
offending  vessel  should  be  sought  for  and  tied  in  the  wound,  if  not  eoninil- 
lable  by  pressure  ;  and  if  the  homon'hage  is  repeated  with  sufficient  severity 
to  etidanger  the  life  of  the  patient,  the  limb  shoiiM  be  pn>nipily  rernoveti. 

The  dressing  for  compound  fnictures  will  be  described  with' that  of  other 
fVaciures. 

Injury  of  Inrfje  nerves  may  produce  great  feebleness  of  the  limb,  and  even 
complete  paralysis,  but  will  not  necessarily  defeat  the  union  of  the  bttnc. 
Tliis  fact  has  been  well  established,  both  by  experiment.^  on  ilio  h>wer 
aninuilN  and  by  observations  on  the  human  subject. 

Comp'funtl  fractuns  of  joints. — When  the  joint  implicated  is  one  of  magni- 
lude.  as  the  knee,  the  hip,  the  shoulder,  the  elbow,  or  the  ankle,  the  oa««*  b 
always  a  grave  one.     The  knee-joint,  being  extensive  and  complex,  ie,  of  nil, 
the  most  ititolerant  of  injury;  involvement  of  the  wrist  or  of  the  ankl-  - 
also  serious,  though  in  a  less  degree:  so  that  compound  fractures  of  ■ 
articulations  will  in  many  instances  demand  amputation  or  excision,  v 
such  as  involve  the  balJ-and-so<*ket  articulations,  and  perhaps  the  c 
joints,  if  the  surrounding  sotl  purls  he  not  loo  extensively  mutilated,  will  ik? 
best  treated  by  excision.     Xow.  h(>wevcr,  that  we  begin  to  undei'stand  the 
immense  value  of  antiseptics  and  drainage  in  surgery,  such  radical   '■ 
of  ireutment.  in  pnjperly-selecled  cases  of  ifio  character  under  considii . 
will  be  unnece^tsary.    Should  the  main  artery  bo  torn,  in  addition  to  the  jota;- 
injury,  amputation  must  be  done  at  once. 

Fractures  not  compound  cxtcndinij  into  a  joint. — These  may  be  properly  ooo- 
Hidered  as  complicated.  Such  a  joint  is  spoiled  in  some  degree.  Aoridgmei 
of  movement  must  be  expected,  but  to  what  extent  it  is  inmossiblo  to  foi 
It  may  result  in  permanent  anchylosis.  I  have  seen  it  end  in  the  loaaof 
limb.  The  accident  must  be  treated  as  au  ordinary  fracture.  .Should  Inflaa* 
mation  of  the  articulation  arise,  it  must  bo  pivrnptly  met  by  local  azitiphlo' 
gistics,  and  as  soon  as  p<:ts.«ible  passive  movement  mu«t  be  cautiously  ]ir»c- 
tised,  in  order  to  preserve,  if  pos.sible,  the  function  of  the  joint. 

Fracture  with  dislocation. — In  such  a  complication,  the  (Vacture  i»  to  b« 
properly  supported  with  splints,  and  al>crwanls  an  attempt  made  to  tvi   : 
the  luxation.     Should  the  fraciuiv  be  near  to  the  iii?»placed  articulatio! 
ticularly  if  a  ball-and-socket  joint,  it  is  not  probable  itiat  the  disli«  : 
be  reduced.     Xor  have  the  attempts  made  to  restore  the  luxation 
consolidation  of  the  fracture  been  followed  by  any  encou^lgin^:  h  _:. 
cess.     In  such  cases  it  only  remains,  atter  the  union  of  the  bon.  .     ... 
as  much  movement  as  nmy  he  possible  with  the  malposition  iif  thi* 
In  fractures  accompanied  with  the  luxation  of  a  ginglymoid  joint,  rcl 
of  the  articulation  may  be  etfected. 

A  compound  fracture  annociated  with  luxation  Aometimoa  occu    ,  ..      _ 
panied  with  such  extensive  damage  to  the  Boft  parta  as  will  require  iht  UB- 
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putfition  of  the  limb.  In  such  n  puse  the  diHlocation  should  bo  first  restored, 
if  poHhibic,  und  »ul>8cqnenlly  the  ononUion  he  performed. 

FniL'tures  are  frequently  met  with  in  liniks  which  have  been  eoiilnu'lod 
by  the  cicatrices  of  burns  or  which  are  permanentl}'  flexed  by  anchylosis. 
Sucli  conditions  do  not  materially  influence  the  result,  as  the  splints  can  bo 
adjusted  to  the  aii^^ulnrities  of  the  jMirt. 

In  a  case  of  fracluro  nftecting  the  femur,  where  a  b<.»nt  anchy!o«ed  knee- 
joint  oxislH,  WL*  have  it  in  our  power  to  correct  the  disability  by  securinff 
union  of  the  fra^Moonts  at  a  proper  an^lo.  I  have  in  three  cases  availed 
myself  of  thiH  coincidence,  and  given  the  patients  useful  limbs. 

Necrosis  frequently  follows  compound  fnictuivs.  especially  if  there  exists 
the  additional  element  of  comminution.  The  delacliment  of  the  ]>eriohteuni 
ai  the  time  of  ll»e  accident,  or  subsequently,  by  the  suppnration,  and  the 
disturbance  to  the  medullary  tissue,  are  quite  sufficient  to  account  for  this. 
Tiie  treatment  dt»es  not  differ  from  that  appropriate  to  necnmis  fVom  other 
causes.  The  surjreon  must  wait  until  the  sequestrum  is  well  se|taratcd. — a 
fact  which  he  ascertains  by  testing  ItM  mobility  with  a  stout  probe.  When 
the  dead  portion  is  loose,  it  must  be  removecl  by  onhirgiof;  the  wound  or 
the  simis  and  cutting  away  with  a  chisel  such  callus,  or  other  bone,  as  may 
oppose  its  extraction. 

Mania  a  potu. — In  ])e!'sons  much  addicted  to  the  use  of  alcoholic  drinks, 
the  existence  of  a  fracture  will  often  indtice  an  attack  nf  deliriuui  tix-incns. 
Ufider  such  circumstances  the  j^*^"^*^**'  care  must  bo  obnurvod  to  prevent  the 
ends  of  a  simple  Inioture  from  ueing  driven  through  the  skin,  or  of  a  com- 
pound one  fron»  passing  out  of  the  wound.  It  will  he  necessjirv'  to  jilaee  a 
strait-jacket  on  the  patient,  or  to  secure  the  arms  and  body  to  the  be<l.  A 
pillow  may  be  secured  finnly  around  tbe  seal  of  fnicture  ;  or  what  unswors 
Dctt<;r  than  any  other  plan,  is  to  mould  to  the  limb  two  pieces  of  bindeiV 
board,  inter[)Osini;  plenty  of  cotton,  ai»d  making  them  seeuiv  with  a  roller 
bandage.  This  will  prevent  any  serious  damai^e  to  the  parts  until,  by  ap- 
pi*opriate  treatment,  the  delirium  is  cured,  when  the  fracture  can  be  dressed 
jjcrmunently. 

Epilepsy. — In  aggravated  ca^es  of  this  disease,  much  difficulty  may  be  en- 
countered from  (he  muscular  spasms  disturbing  the  needful  quiet  of  the  frac^ 
Itirc.  A  protective  dressing  like  thai  for  delirium  tremens,  and  full  dosee 
of  bromide  of  potassium,  constitute  the  best  remedial  measures.  In  con- 
nection with  these  irregularities  of  muscular  action,  an  inleresting  case  is 
related  b}'  Dr.  William  Hunt,  of  the  Pennsylvania  Hospital,  of  fracture  of 
the  humerus,  in  a  patient  suttering  fVom  chorea,  in  whom  it  was  impossible 
to  keep  the  fragnienlM  fixed.  The  unfortunate  man  died,  being  finally  worn 
out  from  sheer  exhaustion. 

Anchylosis. — This  depends  upon  a  variety  of  conditions.  When  the  fi-ac- 
tnre  is  near  to  a  joint,  doubtless  the  stiffening  is  due  to  inflammatory  do- 
ifOflits  within  tbe  articulation  ;  but  generally  the  rigidity  is  simply  the  result 
of  immobility,  in  which  state  the  muscles  and  ligaments  become  shortened 
and  inelastic  from  the  absence  of  that  moisture  which  is  normally  present 
among  their  fibres.  The  synovial  secretion  is  also  less  abundant.  When 
the  stitfness  is  not  very  great,  frequent  movements  by  the  physician,  or  by 
the  patient  himself,  accompanied  with  douches  of  water,  kneading,  and  fric- 
tion, will  ctmimonly  rest/)ro  the  usual  flexibility  ;  but  when  the  pain  of  such 
manipidation  cannot  be  enduivd.  and  when  it  is  reqtiisito  to  employ  consider- 
able force  in  lU'der  to  overcome  the  resistance,  which  must  be  rai'oly  the  caae, 
such  movements  shouhJ  be  made  only  alter  exhibiting  an  anffslhetic. 

Atrophy. — Another  eftect  of  fmcture  is  wasting  or  atrophy  of  the  soft  parts, 
chiefly  confined  to  the  muscles  and  adiponu  tissue,  Malgaigne  and  Gosselin 
have  each  spoken  at  some  length  on  this  subject.  To  me  there  seems  noth- 
ing unusual  in  this  result,  nothing  difficult  to  understand.  Both  the  accident 
and  the  traatment  conspire  to  afl'ect  unfavorably  ihe  nutrition  of  the  damaged 
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memlwr.  If  a  limb  be  maintained  for  a  protracted  period  in  u  stale  of  cmtirc 
refll.  even  tliough  it  may  have  buwtainod  no  injury  wnatcvor,  i\  certain  amount 
of  atrophy  ibll()\vs,  the  f*ui>ply  of  blood  btjing  (ii.Uerinined  by  activity  uf  Tunr- 
tion.  If  in  addition  the  part  be  encnsed  in  Bplinls  and  compressed  by  rollers. 
entii"ely  suspending;  muscular  movement,  the  wasting  will  be  still  more  notic^e- 
able.  Another  factor  may  also  bo  important  to  the  explanation,  namely,  the 
activity  of  i*eparative  work  at  the  seat  of  fracture  attracting  aecea^arily  a 
large  amount  of  blood  at  the  expense  of  the  muscular  supply. 

MinboUsm. — This  is  of  two  kinds, — venous  and  fat.  The  former  may 
caused  either  by  mechanical  pressiu*e  from  impertect  coaptation  of  the  ossooi 
IVagments,  or  by  trjtnmntic  phlebitis.  Fm^menta  detache<l  from  such  a 
may  lodrjc  in  the  pulmonary  vessels  and  cause  death.  Accidents  of  this  kind 
are  disclosed  by  cnu^h,  ditricult  or  oppressed  breathing,  and  bloody  sputa. 
The  physical  evidences  are  those  belonging  t(»  pneumonia. 

Fatemffolism. — Von  liecklinghauben  and  Buscb  have  called  the  attoDtioD 
of  the  profession  to  the  tlisseminalion  of  medullary  fat  derived  frtivn  th<» 
Beat  of  fracture  and  lodged  in  the  capillaries  of  the  lungs  and  in  those  of  the 
bruin,  kidneys,  aiid  other  parts  of  the  body.  The  s^'mptoms  which  are  sup- 
posed to  follow  the  presence  of  these  emboli  arc  stupor,  coma,  and  labonnl 
respiration.  It  is,  however,  by  no  means  established  that  these  fat-c^lls  are 
rostionsible  for  the  mischief  with  which  they  are  civdited. 

Pyttrnin. — The  system  is  liable  to  become  poisoned  by  septic  matters  which 
are  generated  about  the  seat  of  tVactuiv,  or  which  gain  an  entrance  throoi^ 
the  wound  of  a  com]>ound  fracture,  especially  when  the  hygienic  surround* 
ingfi  of  the  patient  are  bud. 

Ununited  Fracture,  or  FseadarthroBis. 

A  fractured  bone  may  not  unite,  to  which  condition  we  apply  tho  tern 

ununited  fracturf.  tioji'iinion,  nr  pseudartkrosis. 

It  is  necessary,  however,  to  draw  a  distinction  between  a  tempomr%'  and  a 
permanent  failure  to  unite.     Delayed  or  tardy  union  is  no  uncouimon 
rence.    The  fact  that  on  oNamininga  fractui-e  atXer  the  usual  period  ni 
n»ent  has  elapsed,  tho  consolidation  is  found  to  be  imperfect,  is  no  evi- 
that  miion  will  not  follow  at  a  later  dale.    If.  however,  the  ends  of  a  l-i   u    - 
bone  remain  movable  live  or  six  weeks  after  the  time  commoidy  eonsumi'd 
in  the  repair  of  such  injuries,  it  iti  fair  to  infer  that  the  ease  has  be<r<>mo  om 
of  non-union. 

Causes. — The  causes  which  conspire  to  produce  this  condition  ato  both 
constitutional  and  local. 

The  constitutional  causes  arc,  in  general,  all  such  as  lend  to  depreciato  w 
diminish  the  vital  ]>owers  <d'  the  Hyslem,  as  hemorrhage,  an  attncK  of  feref. 
exhausting  diarrhtea.  or  defective  nutrition.  Shock,  in  a  number  of  instancc^i. 
1  have  found  to  retard  the  consolidation  of  fmclured  bunes. 

Gestation  and  huiation  are  said  to  exercise  a  retarding  inrtiience  nj-w. 
work  of  osseous  ivpair.     The  enormous  amouut  of  blood  attracteu   ; 
uterus  during  pi^egnaney  might  be  ez)>eeted  to  lessen  in  some  mctMiare  th« 
active  process  of  osle<)genosis. 

Scorbutic  disetjSH  has  not  only  retarded  the  formation  of  callus,  but  has  been 
known  also  to  prt^luce  its  absorption  at>er  the  bone  had  becontu  unili«l     f 
have  seen  a  fi-aoture  of  the  ihign  which  had  become  well  constdidatC'i 
again  in  consequence  of  an  attack  of  delirium  ti*emens  inducing  tho  j\--:y 
tion  of  the  reparative  material. 

Advanced  aqe  has  been  reckoned  among  I  ho  causes  retarding  bono  rcyi^T 
but  it  probably  exerts  little  if  any  iiiBuence  of  this  kind.     In  a  Indy  ni 
fk'^a  years  of  age,  whom  I  attended  for  a  fi-uctuivof  the  thigh,  the  in  i 
place  at  the  usual  ]>eriod.     All  the  cases  <d'  ununite<l  fractuiv  >vii 
C0m4i  under  my  own  obser%'ation  have  been  under  toHy  year^  ..t   ;i_' 
Amesbury,  who  had  seen  about  ninety  cases,  slates  that  none  -■!  ij  ,■  j.;ii;.:L [# 
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wert  past  middle  Hfo.  Twice  have  I  witnessed  congenital  pseudartbrosiB  in 
the  honcfi  of  the  log. 

Syphilid,  cancer,  and  rheumatism  have  each  been  charged  with  being  inimical 
to  the  development  of  callus,  but  without  any  sufficient  facts  to  establish  tho 
statement. 

Paralysis^  affecting  as  it  doca  both  the  vascular  and  the  nervous  endow- 
ments of  a  part,  may  ponsibly  inton'upt  the  process,  though  the  cases  in 
which  thin  occurs  are  exceptional. 

Local  cauaes. — Under  ttiis  head  comes  everything  which  disturbs  the 
quietude  of  the  fi-acture,  or  provokes  undue  infliimmation  at  tho  exlj*emiliea 
of  the  iVtigrneuts, 

it  has  been  Huppfjsed  that  tho  destruction  of  the  nutritious  artery  has  a 
tendency  to  relard  and  not  unfrequently  to  defeat  the  i-e[)iiir.  The  cases 
collected  and  analyzed  by  Gueretin  would  a)>|jear  to  favor  this  opinion. 
though  the  tables  of  Norrin  ai*e  adverse  to  such  a  view.  In  most  instances 
of  delayed  union,  and  e8j>eciaily  those  of  non  unitin,  which  have  come  under 
my  f»wn  «>b.sei"vatinn,  the  cause  could  be  traced  to  certain  influenci's.  among 
which  may  i>e  mentioned  the  presence  of  a  foreign  body,  as  a  fi-agment  of 
necrosed  l»one,  or  a  ball.  Not  unfivqucntly  the  failure  to  unite  aixise  either 
from  a  defect  in  tho  apparatus  ein|iloyed  as  a  dressing,  which  failed  to  secure 
the  |wrfecl  immobilitv  of  the  fragrnentH,  or  in  consequence  of  the  reslleaa 
and  retractorv  disposition  of  the  j>atient.  who  would  clandestinely  take  un- 
waiTaniable  liberties  with  the  limb  and  the  splints  in  the  absence  of  the 
medical  attendant. 

t>n  the  other  hand,  cases  will  occur  in  which  a  fracture  refuses  to  unite 
notwithstanding  the  niost  faultless  management,  and  even  when  the  consti- 
tiititmal  vigtir  of  the  jifttient  Hpp**ai*s  tn  be  nnimpnired. 

While  movement  in  the  ends  of  a  broken  bone  is  to  be  deprecated,  it 
should  not  bt»  forgotten  that  loo  great  a  constnction  of  t lie  limb  by  tight 
bandages  may  embarrass  the  circulation  to  such  a  degree  as  to  arrest  the 
process  of  renajr. 

Ft  is  said  that  in  biiHpitais  where  the  immovable  dressings  are  employed 
fn~>m  the  beginning  in  the  treatment  of  fractinx*s.  cases  of  tardy  union  and 
of  non-union  are  most  common.  If  Huch  is  the  case,  I  am  disposed  to  at^ 
tribute  the  result  not  to  the  immobilization  of  the  limb,  but  to  the  very 
reverse  condition,  namely,  tho  imperfect  manner  in  which  the  part  dits  the 
dressing  nt>er  the  subsidence  of  tho  inflnmmatoiy  swelling,  thus  allowing 
too  rnneh  mobility. 

Tho  bones  in  which  non-union  is  most  frequently  met  with  are  the  hu- 
merus, femur,  tibia,  ulna,  inferior  maxillary,  and  clavicle.  The  interesting 
tables  of  Dr.  Ge4»rge  Norris  furnish  150  cases  occurring  in  the  femur^  48  in 
the  humerus^  19  in  the  forearm.  33  in  the  leg,  and  2  in  the  lower  jaw.  Ac- 
cording to  my  own  experience,  this  condition  is  most  common  in  the  femur, 
next  in  the  humerus,  and  next  in  the  tihia.  A  verj' strong  argument  in  favor 
of  the  local  ongin  of  non-union  is  to  be  found  in  the  rarity  of  such  a  condition 
in  hos|iitals  where  the  patients  are  under  strict  super\'ision  and  skilful  man- 
agement. In  946  cases  of  fracture  treated  in  the  Pennsylvania  Ho-ipital 
during  twenty  years — from  I8.'}0  to  1850 — not  a  single  C4ise  of  non-union 
occurred ;  and  from  ISaO  until  1874.  during  which  period  64S0  fracturos 
were  treated  in  ihat  institution,  no  faUe  joint,  so  far  as  I  can  learn,  took 
platv.  In  the  Massachusetts  General  IIos]>itaK  Boston,  acconling  to  Dr. 
Moreland,  only  1  case  in  3tJ7  fractures  was  seen.  Lonsdale  states  that  in 
4000  cases  treated  in  the  Middlesex  llnspital,  London,  only  6  instances  of 
non-union  were  recorded.     Hamilton  estimates  1  case  in  500  fractures. 

When  a  fracture  fails  to  unite  by  true  callus,  the  ends  of  the  bone  undergo 
various  changes. 

Fiivt.  They  bcoorac^  under  the  action  of  the  vessels,  rounded  or  conical, 
and  incrusted  with  a  fibi*ous  or  fibro<:artilaginous  structure,  without  any 
intermediate  connection,     (Fig.  &2b,) 
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Second.  The  ends  may  become  united  to  each  other  by  one  or  sovcrmi 
bands  of  fihroUH  tissue  more  or  !ch8  elastic,  which  union  limitflt  in  *omv 
decree,  the  mobility  ot*  the  parts.     (Fi^.  62t».) 

Third.  The  ends  may  be  rounded  and  eburnated,  or  tliey  may  be  inerastod 
with  dense  tibroud  tissue,  or  even  oartilage,  and  enclosed  in  a  tinn  eapj^ule  of 
fibrous  tisHue.  the  interior  of  which  huM  a  ri>muotb  and  glistening  appeanineo 
and  furnishes  a  lubricating  tiuid  somewhat  analojyjoua  to  the  synovial.  Tins 
sac  is  doubt lef?.**  formed  ais  are  the  bursal  cushions  in  club-foot.  Thi^  form 
of  non-union  answors  Xo  the  irue  p.seudarthrosis. 

Fourth.  The  end  of  one  fhij^ment  may  be  rounded,  and  that  of  the  othor 
excavated,  both  being  enclosed  In  a  capsular  ligament  or  sac,  the  interior  of 
which  i.s  lined  by  a  buival  menibmne,  the  whitle  closely  resembling  a  ImjII- 
and-socket  joint.     (Fig.  627.)     A  very  perfect  example  of  this  variety  I  on( 
witncF^sed  in  the  humerus  of  a  patient  who  died  at  the  rhiladelphia  Ahi 
hoase. 

Fifth.  The  extremities  of  the  fracture  may  expand,  and  afterwards  be<x»tne 
surrounded  with  a  considerable  amount  of  granular  callus,  while  the  ends 
remaii»  sejmrate  and  movable.     (Fig.  628.) 


Fio.  625. 


Fio.  026. 


Fio.  627. 


Fia.  Q2& 


'i 


wbU'li    Itir   rtvU  iif  tti* 
tt^lftnvnU    linVL*     bean 


Rndt  nf  nn  Hnunttml  tno 
luru    cotiiiwcbMl     hj    ftlintua 

liMua. 


JutSt 


tbe     fTwcnwota    tariiC 


In  some  veiy  nire  inntauceft  the  bone,  instea'l  rd'aHfiuming  any  of  the  ;i' 
conditions,  undergoen  abHorptioti.  A  case  of  rhin  nature  is  rocorded  in  >■ 
•*  Boston  Medical  .luurnal,"  in  which  a  boy  eighteen  years  old  bad  the  lui- 
meriiH  broken.  The  bone,  after  the  accident,  was  entirely  abhorbe4l.  th# 
remaining  oompotients  of  the  arm  continuing  unchanged  except  in  f«n:i 
l*rofe«8or  Gross  reUites  a  similar  ihntance  in  a  man  titty-throe  yean*  of  u-jr, 
where,  with  the  exception  of  itH  head  and  condyles,  the  humenin  wh'i-li 
disappeared.  During  the  winter  of  li?75  my  attetttion  was  callo^l  to  a  t^Mf 
of  iHiiinited  f^'actun*  of  the  hnmerun  of  eight  yean*'  Htan<liMgt  in  which  oiw 
half  of  the  humerus  had  disappeai-ed. 

TitK.\TMKNT. — In  many  caHcs  of  tardy  union,  all  that  will  be  roquirwl  t*  la 
immnbiliise  lhi»  frngmentf*  thorougldy  by  the  plaster  or  th«'  silicaf- 
dre48ing.     This  will  ouablu  the  pikUent  lo  walk  about  in  the  o]»eu  tti. 
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without  crutches,  according  to  tho  bono  afTected,  or.  if  this  is  not  fciisibler  at 
least  will  admit  of  out-door  oxcrcise  in  a  wheeled  chair,  and  thus  avoid  the 
tedious  atid  depressiiijLf  influence  of  long  confinement.  Thi-ee  or  four  weeks' 
pentevyrance  in  such  u  treatment  will  K^Mienilly  Beoure  the  cuw. 

In  the  management  of  these  cases  of  delayed  union,  the  general  condition 
of  the  natient  must  not  be  overlooked.  If  the  eiytstem  is  enfeebled,  the  diet 
should  00  improved  and  Viiried,  and  Ionics  should  at  the  same  time  headmin- 
isteredT  as  the  tincture  of  Sfs<|uichlonde  of  iron,  the  compound  tincture  of 
cinchona  with  dilute  phosphoric  acid,  or  a  combination  of  the  pho&phates 
when  the  cawc  is  one  of  irue  ununited  fracture. 

Various  raeasurcs  have  been  euggosted  and  practised  for  the  cure  of  false 
joint.  They  arc  all  desii^ned  to  produce  Huch  an  amount  of  irritation  as  will 
invite  an  increased  altiux  of  blood  tt»  the  part,  aiul  thei-eby  favor  the  produc- 
tion of  callus.     They  may  be  arranged  under  the  following  lieadH.* 

Friction. — This  is  perhaps  the  oldest  method,  and  was  practised  by  Celsus. 
If  the  ends  of  the  bono  have  not  been  materially  changed,  it  will  o(\en  suc- 
QSed,  particularly  if  tho  ease  is  only  one  of  dehiycd  union.  The  operation 
oonsisti*  in  removing  the  dressing,  seizing  the  limb  above  and  below  the  seat 
of  fi-actui-e.  and  ruLbiiig  the  fragmeniB  Ibivibly  agaiiiHt  each  other.  The 
limb  is  then  to  be  put  up  with  the  greatest  caiv  in  an  iminovahlf  dressinq,  so 
as  to  Becui*e  the  most  complete  quietude.  The  dressing  may  afterwaitls  be 
slit  up  and  sprung  open,  h>  as  to  admit  of  its  being  disengaged  from  the 
limb,  if  it  is  deemed  necessary  to  repeat  the  friction  a  second  tfme. 

A  second  method  of  applying  friction  is  one  which  subjects  the  ends  of  the 
bone  U\  a  continuous,  not  a  lemjiorarv.  rubbing,  and  at  tho  same  time  secljrefl 
ihem  against  displncernent.  For  this  purpose.  White,  of  Manchester,  con- 
structed an  accural ely-fil  ting  leather  case  for  the  thigh,  which  furnished  such 
a  support  to  the  parts  tliat  the  patient  could  move  about  and  receive  the 
benefit  of  fresh  air.  I'rofossor  it. 
H.  Smith   employs  an   apparatus  Pio.  629. 

(Fig.  GUI*)  which  more  perfectly 
than  any  other  fulfils  these  end.s. 
and  ha.s  t»een  auccessi\il  in  several 
cases  in  effecting  perfect  cures. 
Tho  same  principle  can  bo  carried 
out  by  mechanical  appliances  in 
tho  treatment  of  ununited  fracture 
of  the  bones  of  the  upper  extrem- 
ity. The  apparatus  of  Hudson, 
manufacturer  of  artificial  limbs, 
New  York,  acts  somewhat  in  the 
same  manner.  It  is  a  hollow  cone 
composed  of  willow,  secured  to  the 
limb  by  straps  and  buckles,  and 
l\irnishes  a  very  equally  distrib- 
uted pressure.  If,  however,  any 
walking  ap]iaratuH  is  employea, 
that  of  Pivtessor  Smith,  as  modi- 
tied  by  Kolbo,  l\ilfil8  most  perfectly 
the  end  in  view. 

External  irritation, — Walker  and 
Bmdie  recommended  for  this  pur- 
pose the  use  of  blislei*s.  Stimulat- 
ing friction  with  various  liniments 
has  been  employed  for  the  same 
purrtoee.  Clino  the  younger  was 
m  tnc  habit,  at  St.  Thomas's  Hospital,  of  establishing  an  issue  over  the  seat 
of  fracture  with  caustic  potash, — a  practice  which  was  imitated  by  Drs. 
Ilewsun  and  Hartshorne.    These  apphcatious  have  passed  out  of  use. 


SmlUi  •  «i<[*niiu«  fur  au- 
nnit4Ml  frmctutv  of  Ibe  tlilgb. 


ttultb'A  ft]i[«ratu<  for  iiti> 
aDll«d  frvctur?  below  tbo 
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good  could  be  expected  from  auch  agooU,  as  the  point  of  irritation  deei^ned 
to  altraet  the  blood  was  too  remote  from  the  Heat  of  fmctiiro. 

Subcutayieotis  irritation. — This  was  accomplishetl  in  variouH  waj^.  Irri- 
tating Hubstunees,  such  at*  nilrif  acid,  rauslic  potash,  nitrate  of  silver,  or 
tincture  of  iodine,  were  introduced  through  a  canula,  ao  asi  to  act  directly 
on  the  ends  of  the  thignients.  These  materials  were  designed  to  de»tn)y 
the  donHO  incrustation  on  tho  ends  of  the  bono,  and  to  cause  «uch  a  doKrv* 
of  inflammation  as  would  secure  the  deposition  of  callus.  Another  meii»o*l 
of  etfecting  the  same  result  was  by  acupuncture,  or  the  insertion  of  long,  deli^ 
cate  needle;*  through  the  soH  parts  and  between  the  fragments,  as  prticii^ 
by  Biixjh,  of  London,  and  also  by  Maigaigno  and  W'iesel.  Lente,  of  New 
York,  has  conjoined  electricity  with  acupuncture.  He  insert«  needles,  one 
upon  the  end  of  each  fmgmenl,  and  then  attaches  to  these  the  jKilee  of  a 
battery.  Successful  cures  have  been  effected  by  this  plan.  ^>ubcutaneoiu 
scanfications  have  l>een  made  by  intnxlucing  a  tenotome  and  cutting  in 
various  directions  through  the  adventitious  formation  attached  to  the  IkidCw 
Miller,  of  Edinburgh,  succeeded  in  curing  five  cases  by  this  method  ,  ami 
Sanford,  of  Iowa,  reports  two  cures  by  a  similar  procedure'. 

The  seton. — In  1802,  Dr.  Fhysick  successfully  employed  tho  seton  in  s  ease 

of  ununited  fmcturc  at  tho  lower  end  of  the  humerus.     This  specimen  ia  as 

present  in  the  Museum  of  the  Medical  Depardnent  of  tho  Univei'sity  of 

Pennsylvania.     (See   Fig.  631.)     The  material  used  waa 

FiQ-  081.  eilk   riljbon,  which  was  passed  between  the  ends  of  th« 

boue  by  meauH  of  a  long  sotou-neodle.      J.  Opponhcim, 

Gulliver,  and  others  simply  passed  it  near  to  the  fraciuneL 

Gix^at  care  must  be  exercised  that  no  important  bl»K>J  v«»- 

sel  or  nerve  is  transtixed  or  wounded  in  the  imsiinge  of  i he 

needle.     The  seton,  according  to  Dr.  Physick,  should  re* 

main  fVom  four  to  six  months ;  but  there  is  reason  to  belters 

that  from  seven  to  fourteen  days  is  quite  enough  for  ihe 

tliread  to  accomplish  its  work.   When  retained  foragn*uter 

period,  there  is  danger  of  the  consi^Iidation  being  defmlt^d 

u\  consequence  of  the  profuse  suppuration  which  en!*ut'.t. 

The  fatality  following  the  use  of  the  seton  in  pseudar 

throflia  of  the   thigh    has   bcfu  to 
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great  that  the  measui*e  should  re- 
ceive unqualified  condemnation. 

In  ununited  fVacture  of  the  bQ> 
merus  it  may  be  adopted  with  a 
good  pro8]>ect  of  succrss. 

Somme,  of  Antwi-rp,  has  ^  '  '" 
tal4%d  wire  for  thri'ad  with  a 
factory  result. 

The  /^ri//.— Dieffeubftch    bor»*d  a 
number  of  holes  with  a  driU 
G32)  into  the  bune,  near  to  tb> 
ture,  and  then  drove  inti)  tb. 
ments   pegs   of  ivory.      Ca-** 
roportoo   which  have  been  isii»   •  -- 
i\illy  treated  by  this  tnettifMl.  tl.  i  _■ 
the  operatioei  is  not  In'c  fn»Mi 
ger.   <leath    having   followi'd 

f>urn!enl   infection.     It   i*   al 
eged   that    the    presence    of  ;  .  - 
pegs  Bometimoa   produces   absorption  of  the  surrouuding  bone,  uod  •<.:. 
necrosis. 

The  late  Dr.  Brainard,  of  Chicafco,  employed  an  awl-shaped  drill,  trcll  t^r-' 
pered  (F'ig.GSS),  and.  af>er  introducing  it  thrtiugh  thosott  parts,  bored  t^r-'LjIi 
the  fVi^r™^^^*  i^  ditferont  dircciious,  and  also  through  the  intenucdiuu  ^^^ 


'>*. 
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lures.    Hie  experience  led  hira  to  believe  that  three  pcrforationB  were  euffi- 
ciont.     A  number  of  cures  have  been  effected  by  this  method. 

Detmold,  ol*  New  York,  passes  a  drill,  or,  more  properly,  a  gimlet  (Pig. 


Kio.  fi83. 


Aw)-«lu|K?d  drill. 


634V  between  the  fVagments,  and  then  turning  the  instrument  to  an  oblique 
position  makes  it  pass  through  one  fragment,  across  the  intermediate  sub- 
stance, and  buries  it  well  into  the  other  fragment,  thus  pinning  the  two 
together,  the  gimlet  being  allowed  to  remain  until  the  union  becomes  well 
advanced.     I  believe  this  ])lan  of  pinning  together  the  IVagments  by  a  sub- 
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Olmtot  for  pinning  together  tho  awl* of  an  unanlicU  rnti.u.i. 

cutaneous  operation  was  first  introduced  by  Professor  Pancoast  as  carl}-  as 
1857. 

Somewhat  analogous  to  thte  is  the  operation  of  Gaillard,  of  Louisville, 
Kentucky.  A  canula  is  first  conducted  down  to  the  bone  through  an  in- 
cision made  over  the  fracture.  A  steel  rod,  having  a  gimlet-point  at  one  ex- 
tremity and  a  sci*ew  thread  at  the  other,  is  next  passed  thi-ough  the  oanula 
and  bored  through  the  two  fmgments,  thus  coiaiecting  them  together,  after 
which,  in  order  to  maintain  the  instrument  in  place,  a  nut  is  run  down  over 
the  thread  of  the  rod.  This  appai*atu8  is  allowed  to  remain  until  the  union 
is  established  by  calhis. 

Fio.  686. 


Iluuilton't  lioEtcMlrill. 

Other  drills  are  in  use  for  making  the  perforations  in  the  bone,  some  of 
which,  it  is  thought,  in  consequence  of  the  peculiar  form  of  the  bit,  cut  with 

t renter  ease  to  the  operator  than  othei^s.    Such  are  i-epreseuted  in  Figs. 
35,  63B. 

Irritation,  with  open  wonnd. — Such  operations  are  of  very  ancient  origin. 

The  Arabian  physifians  knew  well  the  importance  of  getting  rid  of  the  fibrous 
tissue  on  the  uJjaceut  surfaces  of  the  bone.    Avicenna  cut  dowu  boldly  upon 
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the  t'rnclure  and  rasped  otf  tho  inerustulion.    The  operation,  according  to  hu 

own  account,  was  often  fatal.    A  t*iniilur  operation  was  performed,  with  alighf 

moditications,  by  Brodie  and  by  Hunter. 

In  1760.  White,  of  Manchester,  Enj^larid,  introduced  the  uporation  of  cuU 

ting  down  upon  the  bone,  (urning  out  the  ends  «if  the  fracture,  and  sawing 

oflF  a  portion  from  each,  thns 
getting  rid  entii-ely  and  quicklv 
of  the  tilti'ouj*  coverintrs.     Thia 


Fio  636. 

•*-. . 

UAlltf 

^~                                   KOLBE 

^_— ^ 

_     .    met 

^■^ 

^& 

oflVPt 

BuuwHlrtU. 


is  probably  a  very  old  o|)eniii<>a. 
Such  reKcctiorih  nave  tK?en  very 
frequentlypmctiHod  boih  in  thiV 
country  and  abroad,  and  wiih 
varying  renults.  There  are  few. 
however,  at  the  prcMent  tiiuu 
who  do  not  rog:ira  fluoh  a  pro- 
cedure, when  applied  to  brga 
bonoB  like  the  temiir  or  the 
tibia,  a8  one  of  danger  to  th« 
life  of  the  patient.  Ah  an  aid  to  the  method  by  ablation,  and  in  order  to 
maintain  nccunite.  contact,  wire  thread  has  been  introduced  through  iho  fraij. 
menls.  This  suggestion  was  made  by  Iloreau  as  early  as  1805.  The  end* 
are  tirst  removed  by  tho  saw,  and  a  hole  drilled  (hmugh  each  fragment  for 
the  passage  of  (he  silver  wire,  by  tightening  which  the  parts  are  tirmly  se- 
cured together.  These  were  tho  step**  of  the  operation  aa  executed  tirsl 
this  country  by  Dr.  J.  Kearney  Rodgers. 

Professor  Bigelow,  of  Bo.ston,  furnishes  n  list  of  ten  cases  succesefbU; 
treated  on  the  above  plan,  but  with  the  important  addition  of  preserving  t 
periosteum. 

Jordan  advises,  before  resecting  the  ends  of  the  bone,  to  detach  tho  |>eri- 
osteuni,  assuming  that  when  this  is  omitted  and  union  does  not  follow,  tho 
failure  is  due  to  tho  absence  of  this  membrane  over  tho  seat  of  coaptrtti"ii 
He  effects  the  separation  by  moanH  of  a  blunt  instrument,  and^  after  exv 
the  callous  extremities  of  the  bone,  slips  one  cylinder  of  tho  perio&Uu-i 
within  the  other. 

CanstioB. — Caustic  potash,  nitric  acid,  and  oven  the  actual  cautery  liarc 
been  apoliud  to  the  ends  of  the  togmonts  after  their  exposure,  by  Clitwt, 
Barton.  Ilewson.  Xorris.  and  others. 

Dr.  Norris  speaks  very  favorabl3^  of  this  plan  of  tivatmenl.  i* 
obstinate  cases,  or  in  such  as  have  long  resisted  the  onlinurv  nica 
to  in  the  management  of  false  joint,  as  the  most  powerful  muaupi  ol  ex« 
the  I'cquisite  irritation  for  tho  production  of  callus  in  both  the  bone  at 
|>eriosteum.  and  at  thesjime  time  not  causing  any  very  prolonged  sup]«iir:u    n 
which  would  tend  to  <iefeat  rather  than  to  iurther  ine  osscttits  consniitiai    ;. 

In  oiMer  to  apply  the  caustic  properly,  the  seal  of  the  iVacturo  inu.^i  i- 
exposed,  ibu  dense  tibrous  incrustation  on  the  ends  of  the  bo!»e  thorou^'hlv 
divided,  and  tlie  parts  dried.  The  caustic  is  now  applied  to  the  denudd  'V 
trcmities  of  the  hiigments,  the  surrounding  parts  being  at  the  ewmo  time 
protected  front  contact  with  tho  alkali  or  the  acid  cn)ploye<l.  The  wouni 
should  be  packed  with  lint,  and  the  parts  placed  in  a  state  of  entire  rcp<»«*. 
The  caustic  i)Oiiish  is  con^fidered  by  rnorris  to  bo  the  best  agent  for  the  iah 
teriRaiiMn.  Kecenily  the  introduction  of  pieces  of  fresh  bono  below  th* 
(Vagtnenls  has  Inx^n  praclij*ed,  with  negative  results. 

After  all  these  operations,  it  is  neceMsury  tliut  the  limb  he  put  up  in  aa 
apparatus  which  wdl  maintain  the  ft-agments  in  a  stale  of  perteci  rvat. 

With  such  an  array  of  operations,  the  reader  may  bo  embarmaserl  tn  VnMr 
wheix*  to  fix  hin  faith.    We  very  naturally  refer  to  statistics  U* 
certainly,  at  thin  dale,  a  very  unsettled  subject.     I  am  satisfied    i 
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tality  fVoii]  operations  of  this  nature  antecedent  to  thu  antisoptic  era  was  iur 
jf^reator  than  wan  generally  supposed  hy  the  professittn.  I  ean  refill  quite  a 
number  of  fasen  wliieh  I  know  to  have  terminated  talally,  and  which  Imve 
never  been  phieed  on  record. 

The  moat  valuable  paper  ever  written  upon  this  subject  is  from  the  pen 
of  Dr.  George  Norris,  of  Phila<lelphia.  and  has  been  referred  to  by  sur- 
geons of  almost  every  nationality:  I  compile  from  lii^  recent  work,  en- 
titled **  Contributions  to  Praclieal  Surgery/  the  following  table  of  the  160 
oases: 


Ho. 

Bone. 

Oarad. 

Di«d. 

Iwuvdied. 

lUnitt 
anlniDWii. 

48 
S8 

48 
19 

S 

31 
82 
31 

n 

3 

0 

9 

1 
14 

1 

% 

8 

Leg 

Foreartn......^ — 

i%m 

" 

IS* 

113 

B 

t5 

6 

Of  46  cases  in  which  the  seton  was  employed,  36  were  cured,  3  wore  par- 
tial cures,  in  5  no  benefit  was  experienced,  and  2  died.  Of  Ihese  46  cunes.  13 
wei*e  in  the  femur,  J)  of  which  wei*o  cured;  10  were  in  the  hones  of  the  leg, 
10  of  which  were  cured;  16  were  iu  the  humerus,  with  10  cures  ;  6  were  in 
the  forearm,  with  6  cures;  and  1  was  in  the  jaw,  with  1  cure.  The  average 
duration  of  the  false  joint  in  these  cases  was  twelve  months  and  twelve 
days. 

In  38  cases  resection  was  practised,  24  of  which  were  cured,  I  partially 
cured.  7  derived  no  improvement,  and  6  died.  Of  this  number,  12  \vere  iu 
the  femur,  of  which  7  were  ciu-ed ;  6  were  in  the  bones  of  the  leg,  5  <if  wliieh 
were  cui-ed  ;  12  were  iu  the  humerus,  with  6  cures;  7  were  in  the  bones  of 
the  forearm,  with  5  cures  and  1  improved  ;  and  1  was  in  the  jaw,  with  1  cure. 
The  longest  dunition  of  the  fractuixi  in  the  above  cases  was  five  years  (the 
femur),  and  the  shortest  period  ten  weeks  (the  humerus). 

Of  the  36  patients  treated  by  pressure  and  rest  29  were  cured,  1  was  par- 
tially relieved,  aiul  6  received  no  benefit.  Of  this  group,  13  were  in  the 
femur,  with  J)  cures;  7  in  (he  leg,  with  7  cures;  12  in  the  humerus,  with  9 
cures;  and  4  in  the  fore^irm,  with  4  cures.  The  average  duration  of  the 
fi*acture  in  these  eases  was  five  months. 

In  11  cases  the  patients  were  subjected  to  the  treatment  by  friction^  all  of 
whom  wei*e  cured. 

In  8  cases  ti-eatetl  by  caustic,  6  were  successes  and  2  wore  failures. 

In  U  cases  in  which  other  methods  were  employed,  such  as  iodine  injec- 
tions and  the  hot  iron,  7  were  cured,  1  remained  unimproved,  2  died,  and  in 
1  no  result  was  given. 

The  age  was  ascertained  in  112  cases,  and  was  as  follows :  14  were  between 
ten  and  twenty  yeai*8,  53  between  twenty  and  thirty,  21  between  thirty  and 
forty,  and  24  over  forty. 

In  examining  the  cases  tabulated  by  Dr.  Norris,  I  find  25  in  which  the 
duration  of  the  fracture  varied  from  four  to  fourteen  weeks,  and  which  can 
scai*ce!y  be  accepted  as  true  cases  of  non-union,  as  it  is  highly  probable  that 
a  large  r)ro]H>rtion  of  these  were  only  instances  of  delayed  union  and  would 
eventually  nave  consolidated. 

The  I'emarkable  success  of  Iriction  as  compared  with  the  other  plans  of 
treatment,  namely.  11  cases  and  11  cures,  as  the  author  remarks,  is  more 
apparent  than  real,  as  in  13  of  the  cases  treated  successfull}-  by  the  seton 
and  by  resection,  friction  had  been  pi*©viou8ly  tried  and  had  failed. 

The  cunelusiona  deduced  by  Dr.  Norris  ft'om  the  analysis  of  the  150  cases 
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collected  a«  n  basis  of  compariBOQ  between  the  relative  merits  of  the  Mtua 
aud  of  r(?8ection  nre,  that  the  soton  ia  "safer,  spoodier,  aud  more  snccef)Af\]J 
thaa  resoction  or  caustic;  that  it  is  least  suceortsftil  in  the  femur  aud  the 
humeruB ;"  and  that  the  danger  from  either  plan  increaaes  with  the  Hise  of 
the  limb. 

In  view  of  the  modern  method  of  treating  wounds  anti.septieally,  how- 
ever, all  deductions  dniwn  from  the  BtatiHtics  of  Dr.  Norns.  or  of  oiheri 
who  have  followed  a  similar  line  of  inves^tigation,  will  be  found  misleudirtir 
Cuttinc  operatiouft  have  in  a  great  measure  beeu  diHanned  of  the  dangers 
formerly  attending  them,  and  it  will  now  be  the  duty  of  surgical  etatisticians 
to  review  the  whole  ground,  not  only  of  the  subject  of  uimnited  fracture, 
but  also  of  all  operative  procedures,  in  order  t*^  determine  the  relative  merits 
of  the  different  methods  of  ti*eatment  in  special  cases  of  injury. 

A  few  years  will  have  to  elapse  before  a  sufficient  number  of  cases  can  be 
collected  for  the  purposes  of  goneruliy>ation  and  deduction.  When  this  task 
has  been  accomplished,  I  doubt  not  we  shall  find  that  excision  will  not  only 


Results  of  Different  JMUAi 
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Ext«niftl  •jilliiht,  or  K|i|»ntii»,  ilmply „ „.„ „ .„ »..«.. 

*'           ftO'l  iMtb  wirftft  tof«tti«r — » — ...» — ».-.« 

lDt«rl«nUl  ipllDl,  ninLal  or  rut>t»r,*iniittx „...„„«.„ « 

"         nnd  XnfXh  wlrad  (ogvlher .»„..,»»..»».....«...«». 

Drilllac  audi  of  fti4nxi«ntg,(ir  perrontlnit  tlivoi «....„» *» 

••                "           amltha<lrtn  Icfl  in -...-.... - 

"           "                  "            ftoJ  wiring  Ihflm  fciK«lhor „ „ « 

"           "                  "            wid  niilUng  lh<<iii  hy  copper  tuAU^ „ -«,...« 

Atttofi ™ , , _....„ «, ,«« «« »» 

BeavcUon „..„.»....»,..«., «,« — ™-^ .«_._««. ..«»». — — ..».». 

Id  isakiDg  our  dedoftUoDi  from  tho  ti^la  of  the  Reaalti  of  the  different  mathodi  of  traatrnflot  ^ 
a//  of  the  7  ctvues  in  which  tiritUng,  together  with  Ua  modifiomtionii,  wum  performed  \  tbd  slao  waa  tba«a»^ 
reported.     Frictioa,  fa/  lorapiug  the  eadi  through  ui  oxiemal  opeolag,  ma  niMestful  tn  the  1  «« 
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be  considered  a  safe  measure,  but  will  also  largely  supplant  other  plans  of 
treatment,  in  cases  of  pseudarthrosis,  in  the  hands  of  tnose  who  religiously 
believe  in  and  practise  antiseptic  surgery. 

It  may  not  be  amiss  to  say,  in  this  connection,  that  a  curtain  number 
of  cases  of  pneudnrthrosis  follow  compound  fhictures  in  consequence  of  the 
prolonged  suppuration  and  the  disturbed  nutrition  of  the  parts  incident 
thereto.  As  these  are  cases  usually  dressed  under  ancient  plans,  the  sur- 
geon of  the  present  day,  if  not  so  fondly  wedded  to  old  methods  that  he  is 
unwilling  to  accept  the  new,  may  greatly  lessen  the  probability  of  such  ter- 
minations by  giving  to  each  case  of  compound  fVaeture  the  same  diligent 
cai*e  as  in  other  wounds  to  render  the  injured  parts  aseptic,  and  thus  prevent 
the  occurrence  of  those  inflammatory'^  complications  which  defeat  the  proper 
osteogenetic  processes  of  the  damaged  fVagments  of  bone. 

The  results  of  the  various  plans  of  treatment  employed  for  the  cure  of 
ununited  fracture,  given  in  the  following  pages,  are  deductions  drawn  fVom 
tables  comprising  685  cases,  and  published  at  length  in  the  first  edition  of  this 
work. 
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throiis  of  the  Inferior  MazilUrj,  wo  find  that  of  the  whole  number  of  cases  treated,  success  was  attained  in 
the  teeth  wore  wired  together  and  the  external  splint,  or  apparatus,  wa«  applied,  as  noted  in  the  three 
while,  strange  to  say,  when  attempted  subcutaneouslj,  the  patient  died. 
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Mo(]«  uf  Treatment  employwl. 
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Bj  drilling,  after  first  performing  rencctton,  and  uoitlng  the  ends  of  thn  bone  hy  wirr,  «t«^  U 
%b  oftMi  were  treated,  of  which  31  wore  oared,  ]  wer«  relieved,  U  failed,  and  in  I  the  resttlt  w%»  D»t  1 
nralt  was  not  slated. 
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In  the  table  of  treatment  of  the  Radius  and  TTlna,  1  ea«o  was  treated  by  Bayer's  i4>p«ragB;^  ^»d 
lultlng  bunea  by  wire,  3  cases  were  trsated,  of  whleb  3  were  oar«d  end  I  failed ;  bat  whea  drltnag 
drilling  wee  7  treated,  of  whfoh  number  3  were  cured,  1  wae  reliered.  and  4  failed. 
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of  appantni,  4  were  treated  by  aplints,  with  a  resatt  of  3  cured  aod  1  failed.     One  waa  treated  bj  Crawford'i 
by  first  extracting  a  looae  external  condyle,  and  then  applying  an  apparatus. 

treated,  of  which  18  were  cured,  4  wore  relieved,  9  failed,  and  1  died.     By  drilliDg,  together  with  its  modifieationi, 
all,  by  drilling,  07  caaea  were  treated :  of  these,  39  were  oared,  6  were  relieved,  20  failed,  1  died,  and  in  I  the 


of  Pseudarthrosia  of  the  Sadius  and  Ulna. 


Middle. 

Junction  of  Hiddle  and 
Lower  Thirds. 

- 

Lower  Third. 

Whole  Number  tr<«ted. 

j 

1   1 

i 

■i 

It 

i 

1 

'    0 

1 

1 

i           .     1 

i 

i 

ilili 

i 

"i 

i    1    -^ 

g  i  i 

i_ 

S     "B 

i  1 

1 

III! 

0 

1         ^         S     1    i 

3  il  \i     s 

1 

1       1 

...  1 

'    i  -^ 

1                     1 

\ 

......  1'... 

i     i  ,  ... 

„ 

1 

,„ 

1 

4 

1         ...          3 

... 

1     I 

» 

... 

... 

. 

4 

3          1         .           ... 

... 

.■• 

... 

„   1 

H* 

.... 

... 

1 

1      I    '    ... 

... 

... 

... 

...    1 

i       '" 

1   ... 

... 

™ 

1 

1      1        - 

... 

"" 

Z. 

... 

'" 

!  1  ;;; 

1  "' 

"" 

,1 

:    :::  1  i  \  ::: 

... 

1  '   1 

...    '    ■  „ 

- , 

... 



... 

.      .,.. 

„. 

1    __^  1 

... 

»     1    ...  1  I 
...  ■  ...  ,  ...  1  ... 

1 

s     a 

:::  1  ::: 

Z. 

:  1 :: 

1 

■*• 

3 

4 

1   1     :l 

i  ■    .:  1  .  >  ::: 

... 

i     ...  1  ...     'i 

... 

... 

. 

.  i  ..1 

.uU 

3 

";                         " 

... 

1  .  ...    ...      1 

... 

...  ■  ... 

... 

... 

. 

.- 

S 

1 

... 

... 



1 

...  1 ... 

... 

1, .. 

1 

- 

fi 

1             1       I 

1 

- 

7 

4 

...        3 

... 

5 

3 

2  ... 

... 

i 

2  .    „. 

A 

... 

37 

19    1      > 

u     ... 

... 

S  eases  were  treated  by  the  ordinary  splints,  1  of  which  was  cared  and  1  failed.     By  drilling,  after  resection,  and 
fleations  were  used  alone,  of  the  4  cases  treated,  none  were  cured,  1  only  was  relieved,  and  3  failed.     The  total  by 
vm..  I. — 63 
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by  drilling,  after  reMoting  the  ends  of  the  bone  and  uniting  them  by  wir«,  4  oases  were  treated,  of  which  3 
1  failed ;  giving  a  total,  by  drilling,  of  7  caaee  treated,  with  a  result  of  &  onies  and  2  failures. 
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resecting  the  ends  of  the  bone,  the  only  oasu  treatL'd  was  cured;  and  that,  by  drilling,  with  its  modifications,  & 
of  5  cores,  and  1  failure. 
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JN JURIES  AUD  DISEASES  Of  THE  OSSEOUS  SrSTE3I. 

Results  of  DifferaU  Methods  €f 


ot  Tr*ftim«Bl  employed. 


Scrmplnr.  xrrstcbing,  or  larcntln^  tTiA  ond«;  fiiticataupotuly- «»..». 

furclble  frloUuD  of  ibo  endJ  U>sother ...^ » „ 
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Imui'jiitl'lo  Jri^A-Ing  uf  «tan:h,  glut*,  ldath«r,  etc.... ««,.,. *«t<»<*«.><**>>i x^.... 
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"  **       aflvr  rvOfHtiiiK  iMTiootfiim,  and  wlrlnf  «oda  of  boa*  togalta«r..... 

"  •*  aod  iytoty  iieg*  <lrivi»a  In „ „ 
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It  will  appear  from  the  ftboro  tabk  that  t>r  the  17  oases  treated  by  forcible  Metion.  7  were  eur«4  m 
By  Liltey'«  npparatiu,  invented  in  1864,  1  cue  wu  oared.  Bj  H.  H.  Emith's  cplint,  6  caiei  wen 
ou  onitohvi,  naviDj;  tbe  limb  Qrtnly  baodaj^vilt  auJ  buih  wore  cured,  wbilo  of  4  cn«ea  which  werw  an< 
and  of  I>ionde,  together  witb  reat,  3  were  oared.  By  Mlddeldorpf'v  twining  mecbftDinn,  4  were  treated, 
aJuni>,  6  were  cared,  4  f&ilcd,  anil  2  died;  hy  drilling,  with  its  mudiScationa,  18  ooiea  were  tniaLcd,  with  ft  • 


Results  of  Different  Mdhods  of  Tteatmaix 


Mudo  of  Trwitincnt  omploywl. 
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leai  of  BOA-union  of  Ihc  Tibia  and  FibaU,  H.  H,  Bmitb'a  apparatna  waa  u»«d  tmi—t  with  X 
auuWK*d  by  e|iUulJ  of  different  kknda,  7  ware  cured,  oud  3  failod.   Priltlog,  vllh  lu 
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of  tho  14  trt'Ated  by  a  wnlkiug  apparatus,  which  is  modified  friction,  10  were  cured,  2  wore  reliered,  and  2  failed. 
4  cure^.  T«i  K.  Muylu's  appliance,  by  which  1  caao  was  cured*  no  nainc  is  giren.  2  patients  were  allowed  to  walk 
Wftlk  with  thi;  leg  in  an  immovable  dressing,  2  were  cured  and  2  faili-tl.  By  the  apparatus  of  Boyer,  of  Beaaalt, 
eares.  Of  6  cases  treated  by  splints  and  rests,  4  were  cured,  1  failed,  1  died.  Of  11  cases  subjected  to  drilling 
failures,  and  I  death ;  giving  a  total  by  drilling  of  29  cases,  with  14  cures,  12  failures,  and  3  deaths. 
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Of  A  oases  treated  by  firm  bandaging,  the  patients  hoing  allowed  to  walk  on  crutches,  5  were  cured,  and  1  failed  | 
was  employed  in  11  eases,  with  0  cures  and  2  failures. 
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INJURIES  AND  DISEASES  OF  THE  OSSEOUS  SYSTEM. 

Results  of  Different  Methods  of  Trcatmi 


Hode  of  Ti-Mtment  omplojrad. 
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Prom  the  tkhlo  oontAining  the  Rosultn  of  the  rrefttment  of  unanlted  frftclure  of  the  Tihifti,  wo  find 
irMtod  and  oared,  r*  wa«  alao  1  treated  and  oured  bjr  enoAting  Ibe  leg  in  a  «t*rcb  bandage  and  &Ilo» 
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Of  tbo  656  caseB  contiiiriod  in  the  tnbloB,  566  were  inaies  and  01  fenial«8. 
The  youriposi  patient  was  ihirteeii  and  the  oldoat  Beveiity  years  of  a^;  th« 
lar^ewt  iiumlter  wuh  met  witli  hotweon  tweiity-4?ight  and  forty.  lu  6!  uf 
tho  cases  the  duration  of  the  fractinvK  was  lesn  than  threr  nmnthrt  The 
phort08t  period  (»  ninii^le  case)  re])orled  was  three  weeks,  the  loni^eKi  pericMl 
ten  yoai-H.  The  whole  uuniber  oured  by  (lie  various  plann  of  treatment  wat* 
385.  Of  the  ri'Uiainia/^  271.  43  were  relieved. — that  ii*.  ilie  amount  of  motion 
in  the  end**  of  the  hone  wat*  let*8ened.— in  *^iH  no  benetil  was  derived  tmui 
the  opemtions  performed.  U*  proved  fatal,  and  in  5  the  rosnit  -was  not  ascer- 
tained. 

In  oi'der  to  prcHont  in  aa  compact  and  conciao  a  manner  as  possible  the 

rrattieal  deductions  which  may  be  drawn  from  ho  larjLje  an  amount  of  detail, 
shall  placo  in  tabular  form  a  comparison  of  tmly  those  methiHb  by  whieb 
the  largest  number  of  casen  «ff  non-union  of  the  most  important  bones  wcw 
treated.  Tbo  tigurch  indicating  thcHC  groups  will  be  found  to  differ  iti  some 
degree  from  those  which  appear  in  Ihe  general  tables,  but  the  discrepancy 
is  only  apparent,  ina.^much  as  after  omitting  certain  ob.solele  ]>lans  !  have 
genuralizei!  Ihose  molhudH  the  action  uf  which  on  the  ununited  bunea  i» 
quite  eimilar. 

Kon-Union  of  the  Inferior  Maxillary  Bone. 

No  fracture  is  more  difficult  to  keep  at  I'ejit  than  that  of  tho  lower  jaw, 
and  it  is  a  matter  of  surprise  that  non-union  should  not  occur  ot^encr  than 
it  does. 

The  whole  number  treated  by  all  plans  was  16.  13  were  cured,  1  was 
relieved,  and  2  died. 


Mttliodt. 

Mo. 

OanA. 

MivmL 

Mlad. 

TM. 

OBkMW*. 

MbhoiU  friction  ........     .....      .  . 

"I 

1 

;.; 

2 

z 

IfHsbnoic&l  ftppliiDcw.......... 

8«tOD 

Tniinnhiliiiitittn 

Ratootion,  with  iti  luodtficEliont..., 

Drillings  with  iu  modtficfttioD* 

TolftI 

14 

13 

1 

... 

1 

•  ►• 

Tho  mechanical  appliances  used  consisted  of  external  and  intordontal 
Bplints,  and  also  of  wiring  together  the  ttHJtb.  This  method*  designt^  to 
secure  tho  rest  of  the  tVagments,  Is  practically  iratnobilizution.  lu  drilling, 
the  ends  of  the  bone  were  in  some  instances  only  perfonitcd,  in  other  caNos 
the  drill  was  allowed  to  remain  for  some  time  in  the  fragments,  and  in  other 
instances  the  pieces  wore  wired  together.  After  all  these  operation*,  it  ww* 
noccBKan-  to  apply  a  supporting  dressing,  like  the  Barton  or  iha  Gih^m 
bandage. 

The  result  of  the  two  plans  of  treatment  adopted  \n  non-union  of  tho  in- 
ferior maxillary  \»  in  Ihvor  of  drilling,  and  by  roftronco  to  tho  general  table 
it  will  he  hccn  thai  the  preferable  operation  is  that  moditication  in  which, 
atXor  perforating  the  bone,  the  two  on<i8  are  drawn  together  b^'  wire. 


Hoa-UnioD  of  the  Hamemi. 

Two  hundred  and  niuetcen  cases  of  ununited  fracture  of  the  humerus  wtitv 
ti*eatod  by  twenty-two  different  plans,  with  HI2  cures,  18  relieved.  92  tailuna*! 
4  deatliH,  and  3  unknown. 


NON-VNIOff  OF  THE  RADIUS, 
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Melhod*. 


Hannnl  friction 

Mechanical  appliances 

Beton 

ImmobiliiaiioD 

Resection^  with  its  modifications 
Drilling,  with  its  modifications... 

ToUl 


No. 

Cured. 

BalleTed. 

railed. 

Dted. 

Cnknown. 

13 

4 

9 

10 

« 

3 

1 

... 

... 

42 

13 

4 

24 

1 

1 

13 

5 

1 

0 

1 

... 

83 

43 

« 

31 

2 

1 

36 

21 

2 

11 

... 

1 

196 

»l 

10 

S2 

I 

3 

The  mechanical  appliances  employed  were  designed  not  to  immobilize  the 
fragmcntB  entirely,  but  to  admit  of  slight  friction.  The  modifications  of 
resection  consisted  in  boring  into  the  bone  a  steel  screw  or  gimlet,  and  in 
drilling  and  wiring  together  the  ends  of  the  bone,  with  or  without  a  previous 
refiectioii  of  the  periosteum.  Forty-two  of  the  83  cases  were  treated  by  re- 
section alone,  with  22  recoveries,  1  relief,  17  failures,  1  death,  and  1  without 
known  result.  The  table  above  exhibits  a  success  most  favorable  to  I'esoc- 
tion  with  its  modifications,  and  to  drilling. 

Hon-XTiiion  of  the  Badiiu  and  Xnna. 

The  general  table  contains  37  cases  of  non-union  of  the  mdius  and  ulna, 
treated  by  fourteen  dilferent  methods  and  their  modifications.  The  result 
was  18  cures,  3  relieved,  15  failures,  and  1  undetermined. 


Metliuds. 

Nu. 

Cured. 

RelieTcd. 

Failed. 

Died. 

Unknown. 

Manual  friction 

•1 

1 
2 
1 

ii 

1 

3 

1 

"i 

6 
3 

••• 

Mechanical  appliancu!> 

Setun 

Immobiliuition 

Resection,  with  its  modification:! 

Drilling,  with  its  moditi cations 

Total 

3U 

15 

2 

13 

... 

... 

It  wiil  ai)pear  from  the  above  table  that  the  largest  success  in  the  treat- 
ment of  ununited  fmcture  of  both  bones  of  the  forearm  was  obtained  by 
resecting  and  wiring  the  fimgments  together. 

Non-Union  of  the  Badins. 

Twenty-three  eases  of  ununited  fracture  of  the  radius  are  comprised  in 
the  general  table,  17  of  which  are  recorded  as  cures  and  G  as  failures. 


Motho<li. 

No. 

2 
3 

9 
4 

Cured. 

Rellered   ,     Fulled.          iHed. 

Unknown. 

Manual  friction 

Mechanical  aDDliances 

"7 
3 

... 

Seton  

DrilliniF   with  its  modificationi> 

Xotal      

18 

12 

... 

6 

... 

... 
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In  the  above  group  of  18  coses,  resection  and  drilling,  with  their  modifica- 
Uons,  Airaisb  the  largest  percentage  of  cures. 

Non-Union  of  the  TTlna. 

Sixteen  instances  of  non-union  of  the  ulna  huve  been  tabulated,  with  11 
curoH,  4  llailures,  and  1  in  which  the  terminutiou  was  not  given. 


UethoflR. 

So. 

Ounid. 

Boltavad. 

fklled. 

D««L 

CttkiMwa. 

3 

1 

3 
0 

2 

1 

"i 

i 

"i 
1 

"• 

••t 

MechanioAl  applUnoei » 

Setoo „ 

Immobiliwtion. 

DriUlDgf  with  iu  modiGaatioDi .. 

ToUl „ 

13 

« 

4 

„. 

1 

The  superiority  of  drilling  over  resection  appears  in  the  above  comparition. 


Hon-TInion  of  the  Femur. 


One  hundred  and  fiHy-five  cases  of  ununited  fVacture  of  the  femora]^ 
in  tho  general  table^  with  92  cures,  3  partial  euros,  47  failures,  12  doathst  and 
1  unknown. 


pp**^B 


MvUicMl*. 

No. 

OamL 

lUU>T«d. 

ffkUad. 

Dtad. 

Uokaawtt. 

17 
29 
11 
24 
83 
18 

7 
12 

6 
14 

1» 
9 

2 

"i 

10 

4 
4 
10 
4 
8 

1 
1 

"s 

1 

••• 

Svton '..'. 

IrninohiliifttifrTi 

RwcL'tioD,  with  \ts  modifications 

Drilling  nith  ibi  modi&o«tlans 

Total. „ „.. 

ISl 

rr 

a 

40 

11 

... 

Of  the  2^  cases  ti^ated  by  mechanical  appliances,  14  used  instruments 
which  enabled  rhcm  to  walk  about,  10  of  wnom  were  cured.  The  fatality 
which  apiMjai'ft  to  have  followed  resection  is  sufficient  to  condemn  this  opera- 
tion, and  nlthrnigh  the  table  exhibits  only  one  death  aftur  the  use  of  th« 
Bcton,  I  am  ci>^nizanl  of  othem  which  have  never  beon  placed  on  rcconi, 
ami  which  arc  quite  suflReieut  to  subject  thi.**  method  also  1<>  condemnati'tiu] 
The  success  which  has  followed  tlio  ukc  of  a  walUin^-appuratus.  such  as  that 
of  Professor  Smith,  the  eraploymcnt  of  which  involves  no  riwk  whatever  to 
the  life  of  the  patient,  is  a  suflicient  reason  why  this  mechanism  should  tak^ 
precedence  of  all  other  plans  of  treatment ;  and  in  the  event  of  Us  fatltirr 
to  induce  consolidation  of  the  bone,  the  subcutaneous  drill  or  ^i^imlel  should 
be  next  employed. 

Kon-Union  of  the  Tibia  and  Fibula. 

Tho  whole  numl»or  of  cases  of  non-union  of  th*!  tibia  nnd  libula  comprised 
in  the  ^ononil  table  is  94,  71  of  which  were  cured.  3  wore  relieved,  19  tail«d, 
and  1  died. 


NON-UNION  OF  THE  PATELLA. 


845 


M«tbodi. 

No. 

Oand. 

B«U«TMl. 

miMi. 

Otod. 

Uokooirn. 

Miinual  friction 

10 
15 

4 

n 
so 

10 

7 
11 

S 

8 
IS 

8 

"i 
1 

"l 

••* 

MechftnicAl  ftppliaQucaM 

SetoD 

Iminobiliuition 

Retootion,  with  its  modlllcKtlonB 

Drilling  with  iti  nodiftciktionA.  .........> 

Total 

70 

50 

s 

16 

1 

... 

The  ontii*o  safety  of  mechanical  appliances  and  of  immobility,  and  the 
sut;ecs8  which  has  atteiidud  Ihuir  use,  une  reasons  Huffioiently  cojti^nt  for  their 
adoption  in  preference  to  oiher  meaaures  in  the  treatment  of  ununited  frac- 
tures of  the  ijonesof  the  le^;  and  in  the  event  of  these  failing  to  insure  union, 
Bubculaneous  drilling  should  be  next  selected. 


Non-Union  of  the  Tibia. 

The  whole  number  treateti  waw  84,  with  the  following  result:  52  were 
cored,  11  were  relieved,  and  21  died. 


Vetbods. 

Ko. 

CvmL 

BrllvTvd.1    fkilwl. 

Dted. 

UnknomL 

MiLnuul  friction.........  •••.•• .     ...... 

4 

11 

u 

2 
7 
8 

ii 

16 

3 
4 

"i 

3 

"i 
s 

"i 

7 

Sflton 

Tniniobiliiatioii 

Roswtion,  with  its  modiftcatioos 

Drilling,  with  it«  modifications 

3S 

ToUI 

M 

38 

IQ 

10 

... 

... 

Of  the  II  cases  treated  by  mechanical  apjdiances,  5  wore  walking-splints^ 
all  of  whom  wei*c  cured.  \^^hen  resection  is  deemetl  pn^jier,  il  will  enhance 
the  prospects  of  success,  in  cane  any  considerable  portion  of  the  ends  of  the 
tibia  is  i*emoved,  either  to  fracture  or  to  excise  a  part  of  the  fibula,  in  order 
to  admit  of  the  contact  of  the  ends  of  tho  former  bono. 


Non-Union  of  the  Fibnla. 

Two  c&»e»  were  treated. — one  by  friction,  and  the  other  by  subcutaneous 
drilling;  both  with  a  successful  result. 


Non-Union  of  the  Patella. 

Six  eases  wci-e  treated, —  1  l»y  counter-irritation,  2  by  retentive  anparatus, 
1  by  seton  (the  thread  being  placed  not  between,  but  alongside  of  tne  bone), 
1  by  a  subcutaneous  section  of  a  part  of  the  quadriceps,  with  a  view  to 
bring  the  upper  piece  down,  and  1  by  drilling  and  wiring  together  tho  two 
fragments.  The  result  of  these  different  plans  of  treatment  was  3  cures 
and  3  improved.  The  object  aimed  at  in  the  treatment  of  these  instances 
of  non-union  was  doubtless  to  obtain  a  close  ligamentous  connection  of  the 
fragments. 
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Summary. 

Tn  Buraraing  up  tho  whole  number  treated  bj'  the  six  methods  which  Ij 
have  placud  in  comuarieon,  we  have  544  cases  of  Don-union^  with  300  curofl< 
and  17  deaths,  distriDuted  as  follows : 


tfstbodh 


MbduaI  friction 

Mochftnicftl  appliaocM^ < 

SetOD 

luiiiiobilitiition 

Retoction,  with  its  modiBuationa.. 
Drilling,  with  iu  inot)i6oationf 

Ti»ul » 
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DMtki. 
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BO 
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49 

27 
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Ul 
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kU 
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Eiglit  of  tho  17  fatal  cases  occ^urred  after  resection  and  drilling  of  tho  ends 
of  tho  bono  in  ununited  tVnptures  of  tho  femur. 

After  a  careful  analysis  of  iho  material  at  hand,  and  from  the  results  of 
my  own  obsen-'ation  and  ox|>eri«noe,  I  think  the  following  rules  emliody  tho 
best  guides  for  dealing  practically  with  thin  subject: 

1.  In  the  treatment  of  an  ununited  fnicturc  of  any  bone,  always  begin 
with  tho  simplcHt  and  the  least  dangci'ous  of  those  mcasuros  which  have 
ordinarily  proved  most  »ucces8ful,  and  advance,  if  necef«*ary,  to  those  tho 
employment  of  which  involves  greater  danger.  In  conformity  with  thi* 
rule,  forcible  manual  iViction,  conjoined  with  immobilization,  nhonld  proccdo 
alt  other  plans,  especially  in  recent  forms  of  non-union.  NuM  in  onief, 
would  como  the  use  nf  mechanical  appliances  or  apparatus,  by  which  paft<tiv«l 
friction  at  the  ends  of  the  bone  can  be  maintained.  Following  manual  and 
Ln8trumenlal  friction,  the  use  of  the  subcutuneouH  drill  and  its  moditicatioiu^ 
will  be  next  in<licatc^d;  and  last,  rosoclion,  with  its  various  moditicailons. 

2.  In  uimnited  tVactui-o  of  the  femur,  the  dangers  attending  oithor  tho 
Gm|»loymont  of  the  soton  or  a  resort  to  resection  are  so  great  that  these 
methods  should  be  entirely  discarded  from  the  surgical  resources  applicable 
to  the  condition  under  consideration,  unles*^  performed  antisoptieally. 

3.  In  instances  of  ununit«id  fVacture  wheiv?  it  is  deemed  piv^per  to  employ 
the  seton,  tbe  latter  should  not  be  allowed  to  remaiu  longer  than  fVtMn  seven 
to  ten  days,  and  always  with  antiseptic  pracautions. 


Deformed  or  Vicious  U&ioa. 

Union  of  a  fracture  may  take  place  in  such  a  manner  as  tn  impair  th<«uae- 
f\i)ness  of  the  limb,  and  sometimoH  to  iwcasion  marked  deformity.  The  cau^Oi* 
which  conduce  to  these  rcHults  are  insubordination  on  the  pari  of  the  pnti«nt, 
roftiHal  to  submit  implicitly  t^>  the  instructions  of  his  pm1essii»nal  attendant, 
ciireleHHuess  or  want  of  skill  in  adjusting  and  dressing  the  fracture,  and  a 
choreic  slate  of  the  niuMcles  i»f  tlie  limb.  Deformity  niay  alwi  unnvoidablr 
follow  compound  fnictun's  a<'coMipanied  with  severe  and  exlonsive  contusion 
of  the  sott  parts,  in  consequeuc**  of  which  it  had  been  imprtKstblo  to  moktf 
tho  necessary  extension  or  compivssiun ;  and,  tinally,  a  vicious  union  may 
result  from  a  patient's  being  unable  to  aocuro  the  necessary  surgical  mU 
tendance. 

The  ilctornjity  ma}'  consist  in  ovorlnp])ing  of  the  fragmonis,  producing 
shortening  of  the  limb  (Fig.  C37);  in  angular  union  of  tbe  bono  (rig.  tKib^; 
Aod  m  rotAtiun  of  the  distal  end  of  the  fracture  upon  ite  axis  (Fig.  630). 


DEFORMED   OR   VICIOCS   UmOI^. 
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Shorteaing  and  Rotatory  Displacement. — In  cose  of  overlapping,  the  oouree 
of  the  surjpeon  inuel  bo  tlotyrmined  liy  tV>o  amount  of  shortening  prcKcnt, 
the  time  which  has  elapped  since  the  injury  to  the  bone  artecteci.  and  the 
degroo  of  di^bility  imposod  by  the  deformity.    Some  shortening  may  be 


Fio.  687. 


Fio.  088. 


Flo.  689. 


*A 


d 


OrarUpplitg  or  tli«  endf  otm 
brokvn  Ik>di>.  cauilug  nMrkrcl 
•bortanlDg. 


AngalKr  iiiiiun  nf  «  fracture  tl 
the  up|>«r  p*rt  of  tba  Tvinur. 


liowvr  rnicuiciil  of  tlie 
reniur  roUtwl  otitwinU. 


expected  to  follow  moBt  &acturcB,  and  i^  in  no  way  inconfliBtent  with  a  good 
cure.  In  the  ease  of  the  femur,  wlien  the  overla)>ping  does  not  exceed  two 
inches,  and  when  the  union  is  solid,  un  operiitiim  for  its  correction  is  rn»t 
necessary.  When,  however,  the  callus  is  soft,  atid  the  frnginents  are  found 
to  be  movable,  the  bom?  should  l>e  rcfractured,  and  the  rieceH^arj*  extension 
applied  to  restore  the  limb  to  its  proper  length.  In  eonsequencc  of  the 
varj'ing  progress  of  o.^sitication  in  different  persons,  such  u  course  in  one 
person  may  not  be  R'usible  at  the  end  of  tive  weeks,  and  in  another  may  bo 
practicable  ailler  a  mueh  longer  time.  When  the  overlapping  follows  a  fmc- 
ttire  of  the  humerus,  unless,  in  some  way,  the  usefulness  of  the  arm  is 
seriously  impaired,  it  hnd  belter  be  lelY  without  iiitorfei'enoe,  however  much 
shortening  is  present,  as  the  advantage  resulting  from  its  recalcitication  will 
scarcely  compensate  for  the  inconvenienceB  attending  the  nd'raeture. 

Angnlar  Union. — Where  the  displacement  is  angular,  even  I  hough  the  con- 
Bolidaiion  bus  become  complete,  it  is  of  the  utmost  importance  that  the  de- 
formity should  be  corrected.  In  some  siluati<m«  the  evils  of  such  a  union 
increase  with  tht*  lapse  of  time.  Thus,  in  badly-treated  fmctnrcs  of  the  lower 
end  of  one  or  both  l>ones  of  the  leg,  followed  by  evcrsion  of  the  foot,  the 
deformity  will  become  greater  luid  the  disability  increase  daily  under  the 
Bunerincumbent  weight  of  the  body. 

In  case  of  fraclures  viciously  united,  and  not  older  than  three  or  four 
weeks,  it  is  |M>ssiljle  to  correct  the  deviation  from  the  proper  line  at  once 
by  exhibiting  an  nmesthetic  and  then  straightening  the  part  over  the  knee 
placed  agamst  the  summit  of  the  curve.  This  may  be  done  in  some  instances 
without  disconnecting  the  fragments,  the  callus  being  sufficiently  sotY  to 
admit  of  the  cori-ection  without  an  actual  rupture.  Fig.  640  gives  an  illus- 
tration of  a  deformity  ft»llc)wing  a  friicture  of  tne  bones  of  the  forearm,  which 
I  was  able  to  remedy  in  this  manner  after  the  laptM  of  five  weeks  (Fig.  t>41). 
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In  older  cases,  where  the  consolidation  ia  too  firm  to  admit  of  being  treat 
in  the  above  manner,  roHort  may  be  had  to  meohanioal  fontrivanoes  in 
order  to  apply  continuous  preswure.  The  construction  of  some  of  these 
mechanianiB  demands  considerable  skill,  but  for  the  moat  part  the  appliances 

FiQ.  640. 


Defornwd  anion  of  Un'  t  i>m  i-  .4' 

Fio.  till. 


Tho  wmoM  correclvd  InitaabiDvotialy,  wlthont  reA«ctara,  bjr  baixlliig  tlie  pul  onr  Ib^  kna*. 

are  so  simple  that  the  surgeon  who  possesses  any  handicraft  whatever  can 
prepare  thorn  for  himaelf.     In  many  of  those  cases  of  vicious  union  wbicli 
are  met  with  in  the  arm  and  the  leg,  nothing  is  required  save  a  Ktfaight,  well- 
padded  splitit,  coinprcHses,  and  two  or  three  roller  bandages.     The  dres-nin 
can  be  placed  on  either  aspect  of  the  cur\'e,  or  may  be  changed  from  one 
the  other.     Figs.  642  and  043  will  serve  to  illualnUe  the  plans  of  employing' 
pressure  for  the  purpose  of  correcting  curved  or  angular  deformity. 


Fio.  642. 


SpHot  ptwfHl  uu   Ihff  cnnrurff  Ni<)"  o(  a  ciirv«,  and 
hoond  ti>  t)i«  )*rt  b>  Ui*  lunit  of  a  tvUu. 


FlQ.  043. 


Splint  plar<Hl»D  Ui*cunv«x«ltfoaf  Rmr?%«H| 
wniod  to  Um  •xtr»Diltlcs  of  thm  |aiti 


The  resnlr  of  steady  pcrsistoncci  in  such  a  method  will  siHjn  Uv 
in  the  gradual  improvement  of  the  deviation,  oven  whew  it  hn»  e.\;  .    i  -  r 
two  or  threi'  monttis. 

Where  the  union  is  so  firm  that  neither  extension  nor  compression  nor  both 
combined  make  any  impression,  something  more  decided  must  l»e  tU>nv. 
either  by  acting  on  the  callus  in  such  a  manner  bh  to  induce  io/Unit^,  or  by 
rcfracturing  tho  bune  by  the  application  of  a  stitticient  force. 

To  acc(impli.'*h  the  fi rut,  a  small  jninctiirr  may  be  made  in  the  soft  part 
with  a  sharp-pointed  bimtoury,  through  which  a  drill  C4iu  be  carriod  down 
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upon  the  seat  of  fVactiire  and  made  to  penetrate  the  callus  by  a  rotatory 
movement  in  (nfforent  directions. 

By  means  of  the  drill  rcprtiscnted  in  Fig.  644  the  perforation  of  the  callua 
can  be  effuoted  in  u  tow  monieuU. 

In  old  oases  of  tuigular  deformity  a  subcutaneous  section  of  the  bone  can  be 

Fio.  644. 


BoD»-drill  K<>»r«(]  K)  u  to  rovulvtt  wHh  icnMi  nipidJijr. 

effected  without  difficulty  by  mean^  of  the  Adams  saw  (Fig.  645),  an  opening 
being  nmde  for  the  inBtnimcMit  by  a  long,  narrow,  Hhar])-pointed  bistoury. 

On  the  removal  of  the  instrument,  the  minute  wound  in  the  sott  parts 
Bhould  bo  closed  with  a  Rtra|)  of  adhesive  plaster,  and  the  lirab  placed  at  ivst. 
Aiter  the  lapse  of  seven  or  eight  days  the  inflammatory  action  excited  in 

Fio.  «46. 


Adwna  saw  Tur  lubcotuieoiu  dlvUion  of  the  Iblgb-tione. 


the  callus  will  have  produced  such  a  de;^*o  of  softening  as  to  render  feasible 
the  correction  of  the  deformity  by  graduated  pressure  applied  on  the  principle 
already  described^  and  at  this  time  the  dressing  for  that  purpose  may  be 
adjusted. 

Jf  mfrnclure  be  determined  upon,  it  may  be  done  by  placing  the  knee,  aa 
a  point  for  counter-pressure.  agaiuHt  the  scat  of  deformity,  and,  after  grasp- 
ing the  limb  above  and  below,  appl>'ing  the  neccssorv  force;  or  it  may  be 
accomplished  by  bending  the  part  over  the  edge  of  a  table.  M'ben  the  callus 
is  so  tirm  as  to  offer  givat  resistance,  it  may  be  tjivt  weakened  by  the  drill, 
and  then  broken  at  <mce.  after  which  it  shoulii  be  placed  in  the  proper  posi- 
tion, and  so  retained  by  ajtpropriate  dressings.  A  dilliculty  is  Mimelimes 
encountered  in  the  shortening  of  the  muscles,  so  that,  even  nf^er  the  refrae- 
ture,  the  limb  cannot  be  brought  into  a  sli*night  position  without  great  over- 
lapping: such  a  complication  is  most  likely  to  be  met  with  in  the  thigh  or  in 
the  leg.  A  steady,  constant  extension,  by  a  sufficient  weight  attached  to  the 
limb,  will  elongate  the  muscles  to  a  moderate  degree,  and  thin,  together  with 
the  division  of  such  tendons  as  oppose  the  adjustment,  will  generally  render 
the  correction  feasible.  If  the  various  means  described  prove  inndeq\uite  or 
inappropriate,  there  it*  nothing  leit  but  to  excise  the  ends  of  the  bone  or  the 
projecting  angle  by  a  V-shaped  cut.  This,  of  course,  involves  a  compound 
Dneture.  and  is  environed  with  so  many  dangers  that  it  is  only  to  be  under- 
voL.  I. — 64 
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tAken  when  no  other  course  ia  praclicable.  The  deformity  re«ulting  from 
rotatory  displftcoment  is  to  be  oon*eetc<l,  whore  extreme,  by  the  same  pro- 
cedure as  that  adopted  for  angular  union. 

The  onion  of  a^'aoent  bones  by  a  bridge  of  callus  is  productive  of  very  little 

inoonvenience  when  it  tiUvot*  pltieo  between  adjoining  ribs,  or 
Fio.  646.  between  iho  tibiu  and  the  Hbula,  but  when  it  involves  the  radiiw 
and  the  ulna,  a»  In  Fig.  C-IG,  it  destroys  two  very  important 
movemenfH  of  the  hand,  thoRo  of  pronation  and  supination,  and 
an  effort  should  bo  made  to  break  the  bond  by  forcibly  pronatint^ 
and  supinating  the  band.  Mali^aignc  reeoruH  a  ningle  case,  that 
of  Gardiel,  in  which  the  neparaiion  was  effected  fty  cuttinicdown 
upon  the  callus  and  rupturing  it,  an  operation  which,  in  so  im- 
portant a  member  as  the  arm,  I  would  not  recommend:  when 
an  operation  in  necessary,  the  callus  should  be  drilled  from  the 
back  of  the  arm  and  at>erwai*dh  ruptured. 


t 


■ItM  bUadvd  hj 
allu  aftsr  • 
IkKciuro  of  both 
boo**. 


The  questions  which  naturally  arise  in  connection  with  thifi 
sulijcfl  are  the  following: 

1.  Doen  not  rufracture  expose  the  patient  to  the  risk  of  in- 
flammation and  abscess?  If  produced  by  force  alone,  they  are 
not  mort^  likely  to  follow  than  after  the  first  accident;  if  the 
drill  is  employed,  the  dangers  of  inflammation  are  increased. 

2.  Is  there  not  danger  that  by  interrupting  the  pi^ooefw  of 
consolidation,  or  by  making  a  different  ilis|>OHiTion  ot  the  iVag- 
ments,  reunion  may  be  prevented?  The  answer  i»»  that  in 
many  cases  of  accidental  and  intentional  refracture  the  rvjtani- 
tion  has  gone  on  with  even  more  rapid  progress  than  after  the 
first  injuiy.     I  am  suj-e  this  has  been  my  hosjiital  ex|)ericnee. 

3.  Is  there  not  danger  of  breaking  the  l)Oi»e  at  some  olbei 
point  than  through  the  orii^inal  (Ynciure?  This  is  exceedingb 
improitable.     There  is  a  popular  notion  that  the  strongest  pni 

of  the  bone  is  at  the  seat  of  union.     This  is  not  supported  by  ob8er\-ntioi 
I  have  seen  cases  in  which  the  same  bone  lias  been  broken  twice  at  the 
point,  the  accidents  occurring  over  one  year  apart. 

4.  In  resection  may  not  the  gap  be  too  great  to  be  bridgtKl  by  lone?  Tliis 
ifi  possible.  8uch  cases  have  occurred,  though  they  are  exceetlinglv  ram. 
The  interval  which  is  nmde  by  excision  is  generally  diminished  by  iLe  sub- 
sequent shortening  of  the  rausclos. 

With  this  eiuimeration  of  the  various  resourcen  which  we  have  at  contmand 
to  correct  deformed  union,  the  surgeon  may  still  be  at  a  loss  to  know  wbrti 
course  to  adopt  or  which  shoidd  receive  the  preference.  Let  me,  then,  liiy 
down  a  few  rules  for  his  conduct: 

1.  Where  the  deformity  is  out  of  sight,  and  does  not  materially  interfrn? 
with  the  use  of  the  limb,  let  it  alone.  If  the  didbrmity  consists  in  mere  irrva- 
ttlaritiea  or  salit-nt  points,  nothing  need  be  done.  The  vessels  of  the  part  will 
round  these  away. 

2.  If  seen  at  n  time  when  the  callus  is  not  compact,  but  pliubl(%  and  if 
pres8UJ*e  is  pmcticabte.  nn  effort  should  be  made  to  diminish  or  rcmuvr  thv 
deformity  by  gniduul  pressure. 

3.  If  the  case  l)a8  passed  beyond  this  period,  refracture  by  fon-o  judiciously 
applied  over  the  knee  or  a  table. 

4.  If  foiled  In  this,  resort  to  snbctitancous  drilling  in  order  to  weaken  the 
callus,  so  that  it  can  be  broken  ;  or,  if  the  case  is  one  of  long  sUindini?.  and 
in  a  single  bone,  like  the  humerus  or  the  femur,  a  sub<*uuneouii  seetirm  by 
X\n)  saw  will  be  the  simplest  plan  of  correcting  the  evil 

5.  As  a  last  resort,  excision  may  t»c  empU»3-etl ;  but  it  should  br  undcrlakeo 
only  in  cases  where  the  fleformiiy  involves  great  disability,  and  whi>n  otiter 
methods  are  impniclicablo. 
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Fia.  047. 


Morbid  Changei  of  CalloB. 

OnlluH  under^es  various  changes,  depending  eometimes  upon  local  and  at 
other  liniei^  upon  constiTutionnl  pauses.  Among  those  may  be  enuinornled  ita 
ftppearnnee  on  portionn  of  the  bono  some  distance  from  a  fracture.  It  would 
appear  from  this  that  the  nutrition  ol'ii  bnikt-n  bone  may  be  so  modified  that 
an  unusual  activity  of  the  periosteum  may  be  exciled  at  points  disluni  from 
the  injurj',  pntduciiig  spines  or  sluhictitic  formations. 

GrfAit  redundancy  of  callus  {h^'ig.  i'Al)  is  fK^quenlly  met  with.  Such  will 
generally  be  the  case  where  the  fragtnenta  have  been  subjected  to  much  dis- 
turbance, or  where  there  is  great  overlapping.  In  the  first  the  excess  is  tho 
result  of  irritation  ;  in  the  second,  of  an  exti*aordinary  ne- 
cessity. In  cases  where  necrosis  lakes  place  after  a  frac- 
ture, a  great  excess  of  new  bone  will  be  tormeu,  sometimes 
traversed  by  nimieroua  openings,  and  often  incarcerating 
the  dead  portions.  This  condition  will  be  met  with  in 
compound  ttnd  in  comminuted  fractures. 

The  same  excessive  formation  of  callus  is  frequently  wit- 
nessed afttr  gunshot  tVactures.  This  is  especially  noticeable 
when  tho  bone  is  both  broken  and  fissured.  In  such  casei* 
natui-c  makes  unusual  attempts  to  bind  togcthf  r  the  severed 
pieces;  the  ]>erio8teum  isstunulated  to  great  aclivil}',  even 
at  points  quite  remote  from  tho  injury,  and,  in  consequence 
of  this,  shapelcsa  masses  of  disoiTlerly-arranged  ossific  mat- 
tor  rise  from  the  bone,  otlen  sending  long  Bpines  into  the 
midst  of  tho  overlying  soil  parts.     (Fig.  C48.) 

Callus  may  undergo  absorption.  Tliis  constitutes  one  of 
the  causes  of  false  joint.  This  may  result  from  premature 
movement,  long-continued  anodyne  lotions,  or  such  an 
amount  of  compression  by  bandaecs  as  interteres  with 
tho  easy  tninsit  of  hlo^td  thmugh  tlie  venous  and  arterial 
trunks  of  the  part.  Generally  theiv  is  a  constitutional 
cuuse  at  work  to  effect  its  removal.  Very  recently  I  saw 
a  case  in  wliicb  a  fracture  of  the  thigh  of  six  weeks'  stand- 
ing, and  which  bad  become  quite  solid,  lost  its  callus  and 
again  became  movable.  The  cause  was  iloubtlesa  due  to 
a  low  febrile  condition,  with  mental  aberration,  ixfcrablc 
to  chronic  alcoholism.  As  the  patient  improvi^d,  reunion 
again  took  place.  Mercurial  jttyalif^m  occurring  in  the 
course  of  repair,  there  is  reason  to  believe,  may  not  only  arrest  the  growth 
of  the  callus,  but  also  cause  the  absorption  of  wliat  has  l»eeu  already  lormed. 


RottuiMlktii  .  uiinsAlxiiil 
ft  united  frkclurv  of  tba 
fviuar  vitb  uTt9rU|>pliiK. 


Fio.  048. 


Cxnbnftot  eitlw  foUowiug  ■  caubot  vovod  of  the  «pp«r  fblrd  of  lb*  Umni.-~-Xtmy  Ma4l0ftl  Hwfiini. 


So  also  any  cause,  either  therapeutic  or  dietetic,  which  destroys  the  proper 
conBtitutioD  of  the  blood  aud  renders  it  unlit  for  the  food  of  the  tissues,  may 
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favor  the  samu  result.  One  of  tho  most  remarkable  uf  the  Tiu'ioud  cflTecta  of 
scurvy  on  the  crew  ucoom|)Uiiying  Lord  Anson  was  the  diBBohition  of  thu 
union  of  old  fracturett. 

In  order  lo  truuL  siich  cases  a  cHrcJuI  inquiry  must  bo  instituted  to  deter- 
mine the  cause.  If  the  patient  is  delicient  in  vigor,  mineml  tonics  should 
be  administered,  witli  improved  diet,  including  a  free  use  of  vegetables;  if  b 
Bcorbutie  conditii>n  is  8usi)eeted,  all  bandages  or  w|)lints  which  unduly  eon- 
strict  or  press  the  limb  should  be  removed,  and  brisk  friction  with  stinm- 
lating  liniments  be  employed. 

Brittleness  fonns  another  disease  of  callui*,  in  which  there  is  a  defect  in  ibe 
proper  relation  between  the  uniuuil  and  the  saline  constituents  of  the  bone,  the 
latter  bcinn;  in  excess.  For  its  explanation  we  must  invoke  a  constitutional 
slate, — a  cachexia,  induced  by  cancer,  syphilis,  etc.  In  those  persons  who 
eufl'er  from  fragility  of  the  skeleton,  exposing  them  to  fractun-'s  on  the  recep- 
tion of  the  most  trivial  injury,  the  calliis  lUllowing  will  pariake  of  the  sjimc 
vice.  I  know  of  no  remedy  for  such  a  condition  but  good  diet,  fre^ih  air.  and 
extraordinary  care. 

Sensitive  callus. — As  we  frequently  have  paintUl  cicatrices  in  the  soft  parts, 
BO  callus,  which  is  the  cicatrix  of  bone,  may  be  the  seiU  of  great  sulfering,  in 
consequence  of  undue  prcssui\)  upon  an  adjacent  nerve-trunk. 

Paralysis. — When  the  pressure  upon  a  nerve  is  gj'eat,  there  may  follow  not 
only  Weakness,  but  even  complete  paralysis,  in  the  group  of  muscles  supplied 
by  its  branches.     Such  effects  are  witriessed  in  Ibe 
Pio.  649.  wiist-drop  which  occasionally  follows  fracture  of  thw 

humerus  near  the  point  where  the  musculo-^tpiml 
nerve  winds  round  the  bone;  also  in  the  loss  oJ  tlie 
power  of  flexing  and  abducting  the  foot  sometimes 
witnessed  after  fracture  of  the  upper  part  of  the 
libula.     (P'ig.  649.) 

We  shonid  distinguish  between  that  painOil  condi- 
tion of  u  liuib  which  tollows  a  restored  fntclur*'.  :ind 
which  is  so  ol'ii-n  modified  by  changes  in  the  wcat'i  ; 
and  that  pain  which  is  localized  in  the  (-alius  n^' n 
The  tirst  seems  to  be  of  a  rheumatic  nature,  and  wdi 
often  yield  to  anii-rheumatic  remedies,  such  as  the 
iodide  of  potash,  colchicum.  or  electi-o-galvanisra.  I 
have  seen  a  painful  state  of  the  limb  so  severe  to*  to 
lay  the  patients  aside  for  months  follow  fractuivs  of 
the  tibula  after  the  fragments  were  consolidated. 

The  suffering  which  is  sometimes  exj>erienrt'd  when 
the  callus  is  exnberant  is  due  in  part  to  the  <'ongeStt< 
of  the  surrounding  sotY   narl.s.  and   is  often  aceoi 
panied  with  a  change  in  their  color  and  lenipt'r.r 
The  ancients  recognized  such  condition?*,  and  d<- 
much   time  to  their  treatment.      The  londency,  ol 
course,  when  the  union   is  tinn,  is  to  absorption  ♦•(' 
the  redundant  ma«s,and  we  may  therefore  be  cci 
with  stimuhiting  and  an<xlyne  lotions.     If  the  di- 
continues  persibtenl,  successive  blisters  will  often  be 
found  to  have  the  happiest  effect.     Should  thest*  fuil. 
and  the  c^illus  remain  undiminished,  the  mass  m.: 
drilled,  in  order  to  favor  it*  absorption,  or  Iw  removed  by  the  kuifc  — : 
chisel. 

Sometimes  when  the  callus  is  very  voluminous  there  will  be  found  in  i!  i 
central  cavity,  perhaps  associated  with  a  fracture  imperfectly  united.  Surh 
cases  ttro  furnished  by  tjuyot.*  These,  if  the  suffering  is  great,  should  Ihj 
treated  by  transtixitm  with  the  gimlet,  and  by  rest,  as  deneribed  under  the 
head  of  ununited  fractures 


ralliit  on  tbo  nomDMil  tivrrv 
mrxfT  frviun*  of  lL»  n;it>or  i«rt 
ur  Uiu  fllmU. 
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Table  of  Fractures  treated  at  the  Pennsylvania  Hospital, 

late  Dr.  Norris  tabulator  the  (VactureH  treated  in  the  Pennsylvanin 
Hospital  (luring  twenty  yeai-w. — from  1S30  to  1850, — ninkiniran  aggregate  of 
2182.  Of  this  number.  1726  were  cured,  179  were  reliov«(i  or  were  removed 
by  friends,  and  303  died.  The  relative  frequency  '>f  those  injuries  will  be  seen 
in  the  table  eontaining  the  general  suiumary-  Taking  up  the  subjeet  whore 
Dr.  JJorris  lell  it,  Dr.  Ue  Correal  Willar-d,  with  the  ai*sistanee  (if  Dr,  R.  H. 
Alison,  ban  collected  and  arranged^  an  exhaustively  as  the  recorda  allowed, 
all  fniuturos  received  and  Iroated  in  that  institution  down  to  1874. 

The  following  table  eontnins  an  aggregate  of  6485  Jractures,  not  including 
those  of  XorriH.  Of  this  number,  4i*50  were  cured.  393  relieved,  249  un- 
known, and  8D3  died.  So  far  as  noted,  512S  were  males  and  1043  females; 
2122  were  recorded  aH  occun'ing  on  the  right  Ride,  and  2231  on  the  lell.  ITie 
nature  of  the  fractures  was  as  follows:  4932  wer^  simple,  213  were  simple 
cornminuted,  702  were  compound,  532  were  compound  comminuted,  and  16 
were  undetennined.  The  largest  number  of  fractures — 146-1 — oc(Mirred 
between  I  he  ages  of  twenty  and  thirty;  the  next  largest  number — 1300 — 
between  thirty  and  forty.  The  most  material  deviation  from  these  ages 
existed  in  reference  to  fracture  of  the  ribs, — 57  out  of  the  221  injuries  of 
this  kind  having  taken  place  between  forty  and  fifty.  This  exception  to 
the  general  rule  will  be  readily  explained  by  the  oesitication  in  the  car- 
tilaginous connection  of  the  coHtal  arches  with  rlie  stemum.  which  exists  at 
this  time  of  life,  and  which,  from  the  loss  of  elasticity*  necessarily  readers 
them  less  able  to  I'csist  injury. 

The  fatality  following  fractures  of  the  skull  is  very  noticeable  among  the 
figures  in  the  table.  Of  11*5  instances  of  this  injury.  79  died,  or  40  per  cent. 
In  16  cases  the  trephine  was  used,  of  which  number  8  died.  Dr.  Norris's 
collection  embraced  110  cases  of  skull  fractures,  with  07  deaths,  a  mortality 
of  41  per  cent. 

If  to  the  6485  cases  of  Willard  there  bo  added  the  2182  of  Norris,  wo  have 
an  aggregate  of  S667  fractures,  with  6676  cures,  1196  deaths,  and  815  cases 
in  which  the  result  was  undetermined.* 

The  relative  frequency  of  these  fVacturcs  iu  different  portions  of  the 
ftkeletou  is  as  follows: 


WinRrd. 

Tibin  ind  fibula. 1074 

Fetnur » 885 

lUiiius „ 777 

Boisoru «« 7A& 

CUviele « 608 

RiitliuB  nnd  ulna. 477 

Tibin 315 

FibttU 315 

Rib«. » 221 

Cnuiiiun 100 


tJIni 

Inferior  mftxilli 


172 
15S 


Norrlk. 

Totel. 

WUUnL 

Norrla. 

Total. 

3rt7 

1441 

Huid 

143 

09 

312 

39(1 

USl 

Foot 

130 

178 

208 

986 

Patella 

106 

148 

203 

OOH 

Pelvis „... 

80 

94 

188 

«90 

Scapula^ 

M 

S3 

122 

690 

Vortebr» „ 

46 

78 

122 

437 

Now 

30 

33 

ftS 

122 

4.S7 
300 

Superior  niaxllla< 

«      34 

•  ■m 

34 

BS 

Face 

10 

10 

110 

305 

Stern  am 

T 

0 

13 

40 

218 

Hyoid 

I 

t 

31 


200 


Taking  the  bones  of  different  regions  collectively,  the  relative  proportion 
of  fractures  is  as  follows:  lower  extremity,  45  per  cent. ;  upper  extremity, 
44  per  cent. ;  head,  6  per  cent. ;  trunk,  5  per  cent. 

*  Tbe  total  number  of  catcs  of  fracture  reoeired  Into  the  PennejIraoU  Hospital  amooati  at 
prew&l  (1BSU)  to  17,661. 


854 


INJURIES  AND  DISEASES  OF  THE  OSSEOUS  SYSTEM. 


Table  of  Fractures  treated  at  the  Pennsylvoi 

(AbbrerUitioiu.— S.,  aUaple.    S.C^  itni^e  "■«■ — 'bi 


BoDe. 


Cimnlnni. 


196 


30 


asr:;:z  I 


Sap.  maxilla...  24 


Inf.  maxilla..  158 


7orm. 


Poaitioo. 


Ag«. 


Sex. 


8. 

8.C.- 
C 

c.c. 


39 
lU 
80| 

ill 
196 


8 10 

8.C....    4 
C 12 


C.C.. 

.    4 

30 

8 

.     1 

0 

.     2 

C.C. 

.     2 

— 

s.c, 

V 

c.c. 


.     7 
1.'>K 


Bvoid. 


Tertebne 48    S 

,  C.C. 


48 


Blamiim... 


Frontal ™.  69 

Frontal  and  iiarlatal 6 

Front.,  «tltmuld,  and  iphennid    1 

Parietal 37 

Parietal  and  temporal 2 

Temporal 18 

Temporal  and  frontal 2 

Occipital 4 

Occipital  and  pHrietal 3 

Occipital,  parietal,  and  temp..    1 

"Baae" 13 

"Si^nll" 60 

]0& 


Bone  not  glrni. 


Parietal  alio  fractured. 


Under  10  yn..- 
From  10  tu  20.. 

"     20  "  30... 

"     30  "  40-. 

"     40  "  60... 

"     60  "  80... 

"     60"  70„ 

"     70"  80-. 


8 ft 

C.......    9 

CO..-  10 

24 

8 

.  74 

AlTeoIar  proc«H. 
Unrecorded 


Under  10  yn... 
From  10  to  SO.. 

"     Wi  '•  30.. 

«     30  "  40.. 


33 
69 
36 
21 
13 
0 
2 

196 


M..  178 
F.„    17 


106 


From  SOtoSO. 
"  SO  "  40. 
"     70  "  80. 


6  Under  10  yia... 
18  ;  From  10  to  20. 
—  !  "  20  "  30. 
34  •*  30  "40. 
«     40  **  60. 


Sjrmphyali 44    Under  10  yn. 

Body 2.^    From  10  to  20. 

Angle 24         *'     20  "  30. 

.Alvcului 2  '       "     30  "  40. 

KiinHW 7  I       ••     40"60. 

O.ndvloi 2'       ••     60  "  60. 

Utincorded 64         "00"  70. 


ir>8 


F...     3 


30 


IL.     6 


Side. 


B 40 

L 66 

U 90 

196 


E 3 

L 7 

U 9 

Both..  11 


30 


Bctalt 


Deatha. 


Cored 

Bellered. 


Cnr«d. 


I> 2  I  Unlinuwn. 


Both.. 

U 


M..    21     R 6 

F„     8    L 6 

—  I  U 14 

24  — 


Died... 
Cared. 


Cared. 
Died... 


RelleTcd 
cured... 


147  ,  R 60 

II     L 34 

—    Centre  44     l>eatbi 
168  ,  U :W 

I  

i  168  . 


10 


(Vrvfcul  n^idon : 

2.Un.i:Jd 1 

2il  ctTT,  ami  iHtdontiil...  1 

4111 ;i 

(Jtli 2 

Nt,  .Mh.  and  fitli 1 

4tti,  &tli,ntiil  mil 1 

.^th  and  (ith I 

Durnal: 

•Jrl,  4tti.  &tti.  ntid  r.!th...  1 

ftth 1 

Mh  uml  r>t)i  1 

7lli 1 

Oth,  10th.  ntid  llth 1 

lOth 1 

Uthau.1  l*.;th 1 

12tli .I 

Uiiri^orded 4 

Lumbnr : 

im 1 

2d 1 

iBt  Htl'l  '.I'l 1 

rnn-<-onl«"l 3 

."^HCruui 2 

rnrocordi-d 14 


Fn>m  10  to  20. 
"  W  "  30. 
*'  .'W  "  40. 
"  40  "  M. 
"  SO  -  BO. 
"     00  "  70. 


6  M..  46 
17  F.-  2 
13 

9 

3 

1 

48 


DeatlieinlMiMI 


48 


16 


8  ! 


48' 

Mamilirinm 1     From  20  to  30. 

Maiiuhrium  and  gladioluH 4         "     'Mi  "  40. 

I»«Kly 2         "     60"  70. 


OeaUu 


FRACTURES  TREATED  AT  THE  PENNSYLVANIA  HOSPITAL. 


865 


Jotpital  from  January  1,  1850,  to  January  1,  1874. 

^  oomponad.    CO.,  eompoaod  cummf  Dated.    U.,  utinoorded.) 


TftpfaliilDg. 


3.0 n 

5 4 

L. 1 


Death*  after  trephining. 


ac. 8 

Ctxuf  : 

Cerebrldi 2 

UeriingltU I 

Unreounled ft 


Other  deathi,  cmaMs  of. 


None. 


Died  after  trephining...-    1 


ComnreMlon  (C.C,  7 ;  C,  10 ;  8.0 , 3 ;  a,  7)  27 
"Iijiiriee"  (C.C,  6;  C.,8;  8.C,  I;  8.,  4)..  14 

M6nlngftU(CC,7;  0,2) 9 

A^3acm*^C.C,  4;  C,  1;  8.,  1) 6 

Shock  (C»  2;  8,0,1;  8., 2) 6 

Kxiianitlun  {C0„  1 ;  0.,  2;  8  .  1) 4 

llemlH  cereljri  (CO.,  3).„ 3 

Hemorrhage  (C,  2).. 2 

Eryelpelaa  (0.,  1) 1 

{O.C,28;  C.23;  8.C.6;  8,  1ft) 71 


Principal  oecopatloDt. 


I^boren. 

Seamen 

Schuol-childres , 

Onrpenten 

Driven 

Mawiiia 

Railruad-men.... 

Minere 

Factor  J -hande. . . 
Krnind-boyi 


60 


None. 


Laborer! II 

Driven 4 

Hoetlen. S 


Laboren.. 


Mania  a  potn  (0.C,  1 ;  C,  1). 
Exhanitlan 


2  Laboren 4 

3  j  Driven S 

—  I  Rallroad-m«n S 

6 


Mania  a  potn 2  i  Laboren 4fi 

TetanUB 1  Driven 8 

Shock 2  Senmen 7 

Pvwmia 1  Ser^anu «  7 

O^iemaof  glottU I  Rallroad-men ft 

I'ucuDiuuia I  Huetlen 6 

—  Buetnien 4 

6  Klwn 4 


3I 


Injuries- 3  '  Laboren 17 

Shock 3    Driven 3 

Exhatiitioii 4    8eain<>n S 

Compmufon 2  .  Sllnen -    S 

ftuffitcatiun 2  I  Firemen, S 

Inrecorded 13    Carpeuten -  2 

27 


ApoplexT 

Unrecorded.. 


1     Laboren— 

I    BoatmaiL.. 

—  •  Plnmber... 

2i 


FRACTURES  TREATED  AT  THE  PENNSYLVANIA   HOSPITAL.  857 

from  January  1.  1850,  to  January  1,  1874. 

I    Dmh*  After  UDpaUtiuD.  Other  dratlu, 


of. 


l*rliirii«l  uccupfttiooa. 


pin- 

CwBQ- 


2!> 
Vi 

1     38 

4 

1 


PlMCk , S  I  lAlhirvni 

Manlan  iMitii 2    lIuii^vwivcH 

r>'H>iuia. '1    Drlvt'ni 

IVrltutiittri 2    <'iirix'iitrr» 

Ilpniorrba;:)* 1     Svatiim 

lujur?  to  limit....- 2     I'diiUfW 

I'lieiimotliorHX 1    M«»>iim 

Km|iyfiiia 1     Minm 


I'liriH-onlvU H     IkMttOH'ii 3 

24 


■  InJnrioB  (.S.C.,  1 ;  S.,  2) 3 

MbuIh  H  IMitU  (si.C,  1) 1 

PleurD-piM'iimnnlK  (C.C,  1) 1 

C'oni|irtM>iuD  of  br&iii  (3.,  1) 1 

,  Pyirmiii  H".,  I) 1 

Old  HKf  (C.  1) 1 

'  I'Dreconletl  tS.,  1) - I 

(C.C,  1;  C,  2;  8.C..2;  8^4) 9 


LaboTvm 152 

SchitoUtilldrnn 49 

YuuiiK  rliililivD 15  I 

ErtRUd-lxiyM 3 

IIutiw>wtvi>H 43 

ItrlTPre.. 16 

Fncbjr]*-Iiaiid«. 14 

Smmeo 14 

^hoetnnkfra 7 

Mu-hlniMt* 6 


I 

Guuvliot  li^iiriei  rC.C,  1) 1     lAiwrcn 20 

Shuck  (S.,  Ii - 1     Fwbiry-hautU. 2 

riin?coT.li'.|  vS.,  1) I     Drivfrt 2 

—    :^w1d)[-wuiu()D 2 

iCC.  1;  8.,  2) 3  ; 


Shockfr.C.  3;  C,  1) 4 

Hja'mlR(r.C.,3) 3 

Kxhatiftiito  (CO.,  :t) 3 

8«vundKry       hvniorrhasi' 
(C,l> _1 

(CCO;  C.,2) 11 


PIi.«k  fCr..4:  C.  2) 6 

liijtirlwi  (CC,  1 ;  K\.  2;  1*..  1) 4 

Kxhaupiliun  (CC.  2;  ».,  2) 4 

rra>ii)la(C.  1;  fci.C.  1) 2 

(iiiiiKrvni- tt'.C,  1;  S.,li _ 2 

Sot'uinUry  hviiiorrhage  (C,  1) 1 

roiiruMiititi  (S.,  I). 1 

Ai>.i.Ii-xy  (S.,  1) 1 

Old  iiB^'  iS.,  1) 1 

liin'crded  (CC,  1;  S.,  1) % 

(CC,  y;  C,  6;  S.C,  1;  8.,  8) „ 84 


Labon-n 120 

SchiKil-chlldren 126 

hOMll  children 27 

HuusdwItm 46 

Factorj-haiid*. 27 

IlriT*>n. 23 

Curiwutun 23 

SiwmAn 13 

Emnd-bujra. 13 
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INJURIES  AND  DISEASES  OF  THE  OSSEOV8  SrSTBM. 

TaMe  of  Fractures  treated  at  the  F 


1 


Bone. 


Form. 


BmUu. 


mu. 


Badltu 
aln*. 


and 


477 


Hud. 


143 


777  I  8 

S.C., 
C... 
CO. 
U... 


172 


733 

e 

21 
10 
7 

777 


a...- 

124 

8.C_. 

4 

0..... 

34 

CO.. 

10 

172 


8.„...  357 
S.C„      6 

0 67 

CO-    64 
U....      4 


477 


8„....  37 

a.C-  2 

C...  .  76 

O.C.  29 

14:1 


PoridoB. 


Age. 


Sex. 


Upper  third 24    Coder  10  yn.. 

Middle  third S3    Prom  10  to  2ii. 


Lower  third,  tucludlng 

"BaitonV- 230 

"Coilea"' 141 

"SmlthV 14 

**  Lower  portiun".....  IM 

Unracoided 


777 


Upper  third.  Including 

OlecruioD _ 62 

(^roDoid.. 3 

"Upper" 27    82 

Middle  third 32 

Lower  thiid 29 

Unrecorded 29 

172 


153 

"  20  "  30_  143  I 
"  ao  •'  40-.  130 
"  40  "  60.„  125  I 
"  60  '*  80-  106 
•*  «0 "  70„  40 
"  70 "  80^  1« 
"  80  "  90_.  2 ' 
Unrecorded 9 


477    R 

~i^ 

I'l 

•MU     L. 

.,M 

Bf 

—    V. 

-at 

h 

Under  10  jr% ... 

From  10  to  20.. 
"  20  "  30.. 
"  30  "  40.. 
"  40  *'  fiO  . 
"  60  "  80„ 
•'  GO  "  70., 
"     70  "  »„ 

Unrecorded...., 


M..  14ii  B.. 

F.-   24  L_ 

—  C. 

172 


Upper  third 30 

Middle  third 147 

Lower  third 126 

Unrecorded 166 

477 


Ourpns.— 9 

Hetecarptu. 53 

Phalange*. 44 

Thumb 17 

Unrecorded _ 20 

143 


Under  10  yn  ... 

From  10  to  M... 
"  20  "  30._ 
'*  30  "  40_ 
"  40  "  60.- 
"  60  "  60... 
'•  60  "  70- 
"  70  ••  80_ 
'•     80  "  90_. 

Unrecorded...... 


Under  10  yii ... 

From  10  to  20- 
"  20  "  30.- 
"  30  "  40... 
"  40  "  60- 
"     60  "  60.- 

«    eo  "  70.- 


18 
34 

43 
27 
24 
14 

7 

2 

3 

172 

63 
180 
99 

68 

33j 
31  I 

6 

4n' 

2    M-I37    R. 
43    F._      6     L. 


F- 


82     U 
—     t 

4n 


T4   rt 
»    ft 


174  V 
V4  I 
1<7    II 


60, 
26 

14:t 


Peine . 


M  I  Ilium ;i3    Under  in  vm  ...      3  '  M. 


Femur. 


V 


S.C., 

r.... 
r.c. 


m 


.Vi-«>tal>ulum 10    Fr 

PuMs rt 

Ischium  '2 

Uiin-corilo<l :Mi 


80 


tni  1o  tu  2».. 

•  -J) "  :»., 

•  wi  "  4rt , 

•  .'.fi  "  fill.. 


Ill) 


Sll. 


r.V.!     NV<-k 9« 

2>i    .Viiittiiitijoal  i)(-i-k..     2 

I'rl     Siiririi-al  nt^-k 2 

4:>    '•  Kxtr.i-cap^"l<*r".  Ifi 

—     "  Iiiti-a-4'ii]»j.iilHr"..  49  IG7 

*(s'>     TnK-hantfT 4 

r|ii*r  thin) Uy 

■  Middk  third 

r.ind.vlcti Vi 

Kxt«*rnitl  rinnlyh- '* 

liilfrnal  rtnidjli- 1 

i:pipli.V!«i!' '. 4 

"  Ltiwertliinr* 12".! 

I'lint'ordcd 


rnr»K»nl«'«l. 


Undor  10  ym  . 

Kntrii  iM  |u  -ju. 

"     •'II 


9     F.. 

-J4 
11 

i:> 
ll» 

4  . 
I 

.i 


—    V 

143 


C7 


:it  I 

<.«)  I 

—  I 

143 


290 


:w.. 

4*1... 

.V).- 

70- 
80... 
90... 


I'nrecitnli-d 


l.M 


8H5 


Patella 106 


S..., 

s.v. 


fiC  I 


liHi 


From  10  to  20... 

•'  2«t  ••  :H)... 

"  ;«i  •'  *!.. 

"  *»*'  ."HI... 

"  6*1  '•  fiit.. 

"  Wi  "  Trt... 

*'  70  "  NO.. 

"  80  "  «t„. 


l.v> 

141 
VJA 
»(9 
7fi 
62 

:h 

17 
17 

886 


74.^  R 
14"  I 
I  . 


--    I; 


M     I.. 

—     1. 


:.  If 


FRACTURES  TREATED  AT  THE  PENNSYLVANIA  HOSPITAL. 
SogpUal  from  January  1,  I860,  to  January  1,  1874. 


859 


AB^atatlona. 


0^ I 

0 1 

B. 1 

3 
■iMcUon-. I 


OJC 3 

0 3 

6 

B«Mctlon 1 


CLa » 

0 9 

8^.... 3 


0.C 10 

0 6 

B- 3 


19 


Deaths  after  uDpatatton. 


Pyiomia.. 


Prmnta  (CO,  2) S 

ExbaiiaUon  {G.C.,  3) 3 

Other  ii^uries  (G.O.,  I)...  1 

ET7ilpeUa(C.,l) 1 

(C.C.,  6;C.l) 7 


Other  deatbis  eauMa  of. 


Other  Inluriee  (CO.,  1 ;  S.C.  1 ;  C,  1)....  S 

Mania  a  potu  {&.,  2). 'i 

Oangrene  (C,  1) 1 

Hemorrhage  (C,  1) 1 

(CO..  X;  C,  3;  8,  2;  8.a,  1) ~7 


Principal  oooniiatloiw. 


Honeevtree^ 174  ; 

l«tHirera 117  j 

8ch<iol-chlI(lren 78  I 

Sewiiifc-womeD 27  j 

Factory-lianiis^ 20 

Seamen 18 

Weeherwomeu 18 

DrlTers. 18 

Oftrpentera, 18 

Children 18 


Other  liUnriee  (G.,  2) » 2    Uiboren 

Pyasnla  (C,  I) l    School-children S« 

—     HotuevlTfa 11 

((X,  3) „ 3     Kactory-hantli. 6 

Waeberwomen 6 

Mlneri 4 


Wvmla  (C.C.,  8 ;  8,  1) » 4 

Bknia  n  potn  (S ,  2) 2 

Tetanui  (C.C..  I ;  0^2) 3 

Gangrene  (C^  1) 1 

ExhKDitlou  (CO.,  1;  C.  3;  8..  1) 8 

Apoplexy  (6.,  1) 1 

BriRht*8  dleoaM  (8.>  1) 1 

lHiuriee(C,  1)_ 1 

(C.C.»  8;  C,  7;  8,  6) 18 

Tetaniu 2 

Pyiemla. 1 

Kxhanstlon. 1 

PhleblUa 1 

Ii^urlee 2 

"7 


SchooUhildren »4 

Laboren 71 

Honeewlree 40 

Factory -handle 88 

Carpenten 9 

Rrrand-boye- 9 

Hechanlca. 3 


Laborer* 40 

Fartory-handfl 10 

Car|x»it*'* ^ 

Mechanics. 8 


Shuck 9    Laborers 28 

Injuries 3    Ckrpenten 4 

Heniurrhage 2    Ratlroad-men 4 

(>anirrene I  ',  HouMwlres^ 3 

'-     -                                                                                               3 

2 


Mania  a  potn 1  ,  8eamen 


Boatmen. 


Kxhaustion 1 

Pyvmia 1 

Peritonitis  _ 1 

Unrecorded 12 

Ml 

Py»mla  (CO ,  4) 4    Shock  (PC,  21;  C,7:  8.,  3) 31    School-children...  118 

Exbaostlon  (CC^  1;  a.          Exhanslton  (O.C.,  1;  C,  8;  8.,  8;  S.C,  I)  13  i  Youngchlldren...    74  189 

1) 2    <ttheriiOuHee(C.C,  2;  0,4;  8,6) 12;  Uborers 109 

Shock  (C,  1) 1  ;  Mania  a  potu  (C  C  ,  1 ;  S-  11) _ 12  1  Houeewlres. 74 

Other  li^nries  (C,  1) 1  ;  Pyemia  (C.C,  2;  C,  8;  8.,  2) -    9  1  Seamen 37 

Unrecorded  (C,  1 ;  8.,  1).    2  :  Compreseion  of  brain  (CC,  I ;  0.,1 ;  8.,  1).    3    Miners 23 

—  '  Oangrene  (C,  1 ;  8.,  1) 2  |  Can*nters 21 

(C.C,  6;  C,  2;  8.,  2)«...  10    TeUiniis  (8,  li) 2  1  IMvers 21 

Cbn>nic  meningitis  (8.0 ,  1) 1     Factory -bsnds. 21 

Erynipclae  (S.,  I) 1  ,  Shoemakers 18 

I  Peritonitis  (S.  1).. 1  i  RallnMd-men 13 

Debility  {S.C.,  1) 1  ,  Painters 12 

Old  ag.*  (8 , 1) 1  1  Machlnlsto 9 

Epilepsy  (S.C,  1) 1  :  Tailors 9 

Osteosarcoma  (S.,  1) 1     Seauistressee 8 

Unrecorded  (C,  4;  %  6;  8.C.,  1) 10  ] 

(CC,  28;  (.*.,  27;  8.,  41;  8.0.,B) 101  ' 

Oangrene  followliig  re-          Mania  a  potn  (O.C,  1 ;  S.C,  1;  B.,  3) 8    Laboren SO 

section  (CO.,  1) 1    Pywmia  (0.0,1) 1  ■.  HonsewWes 7 

(0.0,  1) 1    Factory-hands- 4 


Exhaustion 

(CO..  3;  8,  3;  8.C,  1) 7 


Factory -hands-. 
Sboemaken. 


860 


INJURIES  AND  DISEASES  OF  THE  OSSEOUS  SVSTEM, 


Table  of  Fractures  treated  at  the  Pennsylvania 


Bone. 


Form. 


PoiitloD. 


Age. 


TIUa.. 


315  I  8 265    Upper  third 4A  '  Under  lOyn.. 


8ez. 


Fltnila. 


315 


TtWs     uid 
flbQla 1074 


root, 


120 


8.C..    11    Middle  third. 


c... 

C.C. 

35 
14 

315 

8.... 
8.O.. 
C... 
CO. 

293 

8 
9 
5 

Sift 

Lower  third 120 

Unrecorded 6U 


316 


From  10  to  20.. 

"      20  "  30.. 

'•      30  "  40.. 

"      40  "  50.. 

"      Wt  "  60.. 

"      60  "  711.. 

"      70  "  80.. 

••      80  "  90.. 
Unrecorded 


31     H. 
61  ■  F. 

63, 

41 
24 

7 

5 

1 

5 


315 


Upper  third 16    Under  10  jn  .. 

Middle  third 26  !  Fn>m  10  to  2ii., 

liower  thlrd» 210        '*     20  "  30., 

Unrecorded™ 63        "     »i "  40.. 

—  i      "     40  "  fiO , 

316  !      "      50  "  60.. 

•*      60  "  70.. 

I      "      70 "  80., 

I 
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Hospital  from  January  1,  1850,  to  January  1,  1874. 


AmpnUtloni. 


Defttht  Kftor  ampatetioD. 


DeAtbt,  ot1i«r  caoMi  of. 


Priiicipal  Doenpftdoiu. 


ac. 

0.... 


ac. 


ao. 

c... 


EzhiinBtioD(C.C.,l;0.,l)    2  I  Pyemia  (0.(1, 1;  0..  7;  8..  I) 
GanftrenejCiy 


Ijibonn 


1     lujuriM  (C.c!,  1*;  8^  z\-.7..J!.'"""'."".      4  ,  Children  !!!!!!!!'.'.*.!".*.!!    31 


Pywmla  (0, 1) I    Uaniaapotu  (0,8;  a,2) 4  1  DHrert. » 

AnsMthflflla  (CC  1) 1    Sbock  (C.  2) 2  '  HoiinewlTM 18 

—    Bxbau»ti«ii(O.C^l:  C,  1) 2    Sailors 12 

(C.0..2;  a,3)« 6    Erysipelas  (C.C.  I)-. 1    ftctoi7-h»nd» U 

Old  age  (S.,  1) 1  I 


PymDia  {OJC^  1} 1 


60    Exhaustion  (C.0..A;S.,1)  « 

22  I  Pynmia  (CO..  6;  8..  I).-  « 

1  I  Shock  (CO.,  2;  C.  2) 4 

—    Injuries  (C.C,  2) i 

7?    Secoitdary     hemorrhage 

'      (C.C.,  I) 1 

ToUDUS  (C..1). 1 

Gangrene  (C,  1) 1 

Mania  a  potu  fC.C,  1) 1 

<kinvulaiunR  (u.C,  1) 1 

Unrecorded  (C.C,  4) 4 

(C.C,  21;  C..6;  8^,1) 27 


(0.0^4;  C.18;  8.,7).. 


Maiitaa  potn  (S.,2;  8.C.,  1)» 3    lAbonrs. 108 

Exbauatlon  (0.,  3) 3    Huuwwtrea. 8ft 

Shock  (CC,1;  C,  1) 2.  DrlTen. 18 

Tetanna  (8,  1) 1  :  S<hool-chUdren- 15 

Peritonltk  (CC,  1) 1    raclory-handi^ 11 


(CO.,  I;  C.,6;  8., 3;  8.0^,1). 


10 


shi«k(r:c,^;  c^i)....-.. ao 

Tirjuri^  (CC„  4  ;  G,  A;  S,  1 ;  8.C..  1)....  13 

:>1iiiUaH  potD  (c.C^2i  C^*:8.,ll  ;8.C,4)  19 

K»h»ii8ti<jti  (ac.,7:  O.a  ;  8.,  2) 17 

l'vrtiiita(ad,7;  G„7) 14 

t;unnrene(CC!,4;  C,  1 ;  S.,  1) 6 

Erjslj.elBa(CC,l:  C,  I) 


Tt-biftiM  ICC,  I ;  d,  1) 2 

IhlMHtj  (0.  1;  S.,  l)_„ 2 

ri.firt  il|4<j|uo  (Sn,  S).*.. 2 

C'ftr.JJij.  -.Tii^^-Jlam  (C  ,  1) 1 

Hemorrhage  (CO.,  1  j  C ,  1) 2 

Vuriola  (C.  1) 1 

Unrecorded  (CC.  6;  C,  16;  a,  2) 23 

I  (0.0,66;  C,63;  8., 20;  8.0^6) 133 

Ca 38  ;  P.VK!inla  {CO.,  3;  C,  I)....    4  '  Shock  (CO.,  1) 1 

C 9    Kxhaustlon(C0.,2;C,l)    3    Injurlee  (SC,  1) 1 

B.C 1  ■  Mania  a  potu  (CC,  3) :j    Ti-tanus  (CC,  1) 1 

8 2  ;  Shock  (C.C.  2) 2  ,  Peritonitis  (C,  1) 1 

—  •  Erysipelas  (CC,  I) 1  [  IVbillty  (CC,  I) 1 

Total,  44    liguries(C,  1) 1  .  Mania  a  potu  (CC,  1) I 

—    Unrecorded  (CC.l;  0^2) 3 

Krop.ff. 6    {CC.,11;C^3) 14 

Lisfranc 2                                                      (CC,6;  C,3;  8.C.,1) B 

Cbopart I 


Laborers. 3S8 

UousewlTee 100 

Children W 

Seamen 28 

Carpenters 26 

Miner* S3 

DriTen 88 


Laborers. 38 

Children 13 

Seamen 7 

BrakeDicn 6 

Shoemakers 6 

Mechanics 8 

Factory-hands. 3 

Firemen 8 
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General  Summary  of  the  Fractures  treated  in  the  Pennsylvania  Hospital  fnm 
January  1,  1830.  to  January  1,  1874, — Forty-four  Years. 
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RUn „« 
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Tirtnl  
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The  number  of  fractures  a<Imitted  to  the  PeDnsyivarua  Hospital  up  to 
May,  188S.  amounted  to  17.5G1.  U|)  to  the  name  date  135  caseB  of  unuDit«d 
fractures  hu<i  been  admitted  for  truatincnt. 

SPECIAL   FRACTURES. 


Fractures  of  the  Yertebrflo. 

When  wv  eonnider  that  oik*  of  the  important  otfices  of  the  8pinal  colamn 
is  to  furnish  u  eauul  for  the  ftpiiml  marrow  and  toramtna  for  the  safe  conduct 
of  the  moto-senHory  nerven  to  the  outrttiinding  organs,  it  can  ho  no  Tnmtt«r 
for  surprise  that  its  injuries  shouKI  prove  so  grave.  Buried  deeply  tboughi 
the  column  is,  in  the  midnt  of  very  numerous  and  massive  mvi»rle»,  its  com- 
ponettts  bound  togolher  by  Hcverat  articulations  and  by  jioworful  ligameiilAf 
)'ct  it  is  tVequcntly  the  subject  of  fraciurc. 

This  injuiy  is  produced  in  three  different  ways:  first,  by  force  dirwctly 
Mpplied  to  ihe  spine,  as  when  a  loaded  wagon  pusses  over  the  prcwtrato  IkhIv, 
or  when  it  i-*  crushed  beneath  a  he^ivy  piece  of  timber;  sec<»!id,  by  indir\«ct 
force,  a*  where  u  |KM*son  falls  t'ro\u  a  ctin^ifk^rable  height,  alii^hting  n|>on  (bei 
bead,  the  butlocks.  or  even  the  fi^el  ;  and,  third,  by  oxtrenit;  flexmn  of  th«' 
column,  as  otU'ii  occurs  to  quarrymen.  upon  whom  heavy  nias(*es  of  v«rth 
cjive  in,  iH'uriui;  thf  body  down  under  llie  HuperincumU*nt  weight. 

H'f>men  siift'er  less  fVeqnently  from  tliis  lesion  than  nien.  a  tact  tUu*  to  th« 
ditfcri'MC*-  in  the  tM-etipati«ms  of  the  two  sexes.  Cliildron  are  i^arely  the  i«.ub- 
joct.s  of  fracture  (if  the  spine,  a  fact  dnubtlcss  to  l>e  allribultHl  lo  the  gn-at 
flexibility  and  eluHlicity  of  the  column.  (ruoHhot  fraciures  nf  the  spin?  an> 
Dot  uncommon  nrcidenis,  and  are  otlen  (^omniiuuted  in  their  character 

Fractures  uf  the  vertebnc,  accoiiling  to  some  aulhoritins,  occur  with  aIhjqI 


*  Kaco  iii4-lii<l«<l. 
f  Total  tiiink.  :f95. 
••Total  log,  2.114, 


t  t7|tp«r  Jaw  Included. 
n  Forc*arm,  Ik02, 
ff  ToUl  lower  nxlriOiiijt  8910, 


1  Tutal  b«ad.  697. 


Total  Qpptfr  txtnnltXr  '"^ 
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equal  ft'oqiiencj"  in  the  cervical  and  dorftal  regions.  This  does  not  accord 
witli  mv  «xperJt>nce,  which  would  place  these  injuries,  as  to  fix-quency,  first 
in  the  dorwil  rei^ion,  second  in  the  lumbar,  and  last  in  tho  conical. 

The  seat  of  the  fracture  varies  in  diflV'rcnt  CAses.  It  may  be  in  the  body. 
ID  the  intervertebral  cartilages,  in  the  aix^hefi,  or  in  the  spiuous^  transverse, 
or  articular  processoB. 

DiAONOHis. — Except  in  fractures  of  the  spinous  processes,  where  the  damaged 
part  is  entirely  accessible  to  the  touch,  we  cannot  atfirni  the  existence  of  Huch 
an  injurj'  with  any  degree  of  ceitaitity.  The  presence  of  certain  s\nnptonis. 
following  a  sutticient  cause,  furnishes  ground  for  supposing  the  exintfuce  v^i  a 
fracture,  and  yet  these  may  all  l>e  present  without  any  injury  of  the  kind.  The 
prtimiuent  symptom  is  pandyrsis ;  this  is  due  to  pressure  upon  thes|iinalcordor 
Its  nerves,  and  may  follow  any  violenr c  which  is  sutticienTly  powerful  to  rup- 
ture a  blood-vessel  or  to  produce  inflammatory  iransudatiuiis.  U\  however, 
the  paralysis  follows  on  the  instant  ol'  injury,  is  persistent,  and  eHpecially  if 
deformity  is  present,  the  presumption  is  that  a  fracture  exists,  nnd  that  the 
cord  is  or  has  been  subjected  to  pressure  from  a  displaced  portion  of  bone. 

I  say  has  been,  inasmuch  as  in  vei*y  many  cases  there  is  no  peruiaueut 
pressure  on  the  cord,  the  fragment  which  iiiflicted  the  lesion  having  been 
only  momentarily  in  contact  with  it,  and  rebounding  as  soon  as  the  foix^e  of 
the  blow  wns  expended. 

If  the  i»Hi*alysis  is  developed  onlv  after  several  hours,  and  no  deformity  or 
prolernalunil  mobility  is  discoverable,  it  may  be  that  the  concussion  has  pro- 
duced a  lesion  of  some  of  the  vessels  within  trie  canal,  and  the  gradual  leakage 
of  blood  at  liiHt  makcrt  »utticient  compression  on  the  cord  to  suhpieud  its  func- 
tions. There  is  reason,  however,  to  believe  that  such  effusionK  of  blood  are 
not  common.  When  the  paralvsis  is  delayed  for  days,  it  will  pivibably  be  due 
to  an  inflammatory  effusion  of  serum  or  of  lymph,  or  to  innammatory  sof\- 
euing  of  the  cord. 

The  medulla  npiiialis,  being  attached  at  either  extremity  of  the  canal,  may 
eufTer  a  lesion  of  its  substance  by  being  overstretched  in  extreme  flexion  of 
the  spinal  column,  without  the  latter  being  broken,  and  paralysis  may  follow 
fVom  this  cause. 

Fractures  of  the  Spinous  Process. — Fracturt^s  of  the  spinous  procesMes  are 
the  leant  dangerous  of  the^e  injuries,  and  can  be  diagnosed  without  diflfieully, 
in  consequence  of  their  Huperticial  situation.  Those  over  the  lower  half  of 
the  dorsal  ]mrt  of  ihe  column,  being  imhrioaled,  are  less  likely  to  yield  than 
those  in  the  cervical,  upper  dorsal,  or  lumbar  regions,  which  stand  more  hori- 
r.otually.  The  force  which  strikes  these  processes  in  a  downward  or  in  a  lateral 
direction  will  hi*  most  favorable  for  the  pi*oduction  of  a  fracture.  Bound  as 
they  arr  to  each  other  by  supni-  and  interspinous  ligaments,  and  with  muscles 
placed  alonij  either  side,  not  much  displacement  need  be  ex])ected.  uidess  the 
forf-e  has  been  of  a  crushing  nature.  The  direction  of  the  fracture  is  usually 
transverse.     (  Fig.  fi.")©.) 

SvMpTOMS. — Pain  is  experienced  in  the  part,  the  detached  apophysis  can  be 
taken  between  the  thumo  and  the  finger  and  moved,  and  the  crepitus  may  be 
felt  during  such  manipulations.  When  the  body  is  bent  forward,  the  tendency 
to  separate  the  pi*ocesses  from  each  other,  together  with  the  tension  of  the 
integuments,  increascH  the  deformilv  and  aggravates  the  sutfering.  When 
the  trunk  is  extended  and  pres^ui-e  is  applied  over  the  scat  of  injury,  there 
will  ap|iear  a  hollow  space,  or  deficiency,  in  the  line  of  the  spine.  In  addition 
to  the  foregoing  symptoms  iheiv  will  often  he  discoloration  of  the  superin- 
cumbent -sott  parts, 

Pkoonosib. — Should  the  case  progress  a  few  days  without  any  symptom 
of  injury'  to  the  conl,  such  as  paralysis,  a  favorable  terminatiim  may  be  ex- 
pected. If  the  rfMluction  is  accurate,  union  will  take  place;  although  ca**f« 
an)  recorded  whei"e  a  false  joint  was  formed.  In  a  case  which  I  had  under 
cai*e,  occurring  in  a  young  man,  the  detached  portion  remained  for  several 
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ntoDtha  movable,  finally  became  necrosed,  and  was  discharged  through  a 
fiiuus. 

Treatment. — If  the  process  is  displaced,  it  should  be  adjusted,  provided  it 
does  not  aasuiiK'  a  proper  position  M'heri  iho  Ix>dy  is  in  position.  The  muHcloA 
are  competent  in  some  eases  to  effect  n  spontaneous  reduction  attor  recoveririj^ 
from  their  temponiry  ])arulyr*is,  the  conaequcnco  of  the  injury.  The  patient 
should  be  placed  in  the  recumbent  position,  on  the  back*  upon  a  firm  mattitw*. 
and  with  a  low  pillow  under  the  head.  A  lotion  of  lead-water  and  laudanum 
should  be  applied  over  the  seal  of  injury.  If  the  pain  is  persistent,  a  few 
leeches  may  oe  applied  with  advantage  over  the  seat  uf  fracture. 

Fracture  of  the  Transverse  Processes. — Fracture  of  the  tranuvcrHe  procc.ssoa 
aU>ne  is  a  rare  accident,  though  uccat*ionaIly  met  with.  The  accident  is  most 
likely  to  occur  at  those  portions  of  the  spine  in  which  these  j>rocesses  ap- 
proach a  right  angle  with  the  bodies  of  the  vertebric.  fiunshoi  tract nrc  of 
these  processes  has  frequently  happened.  The  complications  which  may  f<il- 
low  the  injury  are  possibly  a  conjoined  fracture  of  the  ver(el)ral  extremity 

of  the  rib  in  case  the  acc-idfut  takes  phico  in 
Fid.  650  the  dorwul  region,  or  if  in  the  cervical.  tl»M 

vertobnil  nrteiy  may  he  wounded.  The  frac- 
ture in  case  of  shot  wounds  will  likely  prove 
to  bo  eoMuninuted.  The  treatment  in  the«i' 
cases  will  be  the  removal  of  the  frugmontiii. 
and  in  case  of  wound  of  the  vertebral  artcrA-. 
ligation  of  the  same  at  the  root  of  the  nock, 
if  not  accessible  at  the  seat  of  lesion. 


rtai-fani    of  th«    itiiiiotM    piucna^  Hud 
double  fraotMr*  of  Ui«  bunlut  on  oqc  iltf*. 


Fractures  of  the  Vertebral  Archet.— The 

artdics  eoiiHJst   of   the   pL'dieles   and   landtuc. 

When  we  consiiJcr  the  relation  of  the  spinou* 

process  to  thu  luniina%  it  is  not  ditficult  to 

understand    how   a   t)>rco    received    at   the 

summit  of  the  former   can   be  transmitl<^d 

to  the  latter,  so  hm  to  sever  this  part  of  I  he  arch  on  cither  side.     The  danircr 

to  the  cord  in  such  a  fracture  is  imminent,     f  Fig.  *>50.)     Even  should  tbere 

be  no  displacement,  there  will  remain  the  risk  of  subsequent  inttanimation. 

Unless,  as  in  the  case  recorded  by  Ollivier,  the  lamina  can  ho  felt  to  move 
by  acting  on  the  spinou'^  process,  it  will  be  im|>osHiblo  to  distinguish  such  an 
accident  from  one  involving  the  bodies  of  the  vertebnc,  and  therelbre  we  may 
consider  these  injuries  with  those  of  the  latter. 

Fraotares  of  the  Bodies  of  the  Vertebrse.— Practures  of  the  bodioa  of  che 

vertebrae  may  be  produced  by  tails  upon  the  head,  sacrum,  or  feet :  by  furc^d 
flexion  of  the  body  under  crushing  weights,  as  the  falling  in  of  aaml-banks; 
or  by  beittg  caught  under  scatloldings. 

I  once  examine<l  the  spine  of  a  patient  who  jumped  iVom  a  third-storj 
window,  alighting  directly  upon  the  feet.    The  os  calcis  was  ground  to  int^x  ' 
the  tibia  exten^sively  broken,  and  a  fracture  of  the  eleventh  dorwil  imd  ihil 
and  fourth  lumbar  produced. 

That  violent  flexion  of  the  spine  enters  bii*gcly  into  the  rooduo  of  such 
injuries  there  can  l»e  little  doubt.  Malgaigno  remarks  that  there  aiN»  (hive 
nmrkcd  flexible  points  in  the  spinal  column:  the  first,  between  the  third 
and  seventh  cen-ical  vertebra* ;  tne  second.  I>etween  the  eleventh  dorMil  and 
the  second  lumbar  ;  and  the  third,  between  the  fourth  lumtmrand  tbt«  Hmnr'- 
Thoso  are  points  where  flexibility  and  inflexibility  moot,  and  near  ihe!»> 
lions  fractures  most  frequently  occur.  The  caftes  recorded  by  Ollivier  (t  Wf 
in  number),  and  those  of  Dupuytren  (thirteen  in  number),  with  thoM-  m< 
tioned  by  Packard  and  others,  seem  to  corroborate  this  uuthor's  ^'  i 

but  an  analysis  of  the  forty -eight  cuses  conuiiuud  in  the  genera.    .  iC\ 
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fractures  ftiila  to  sustain  this  statemont,  and,  exoept  in  the  oervicnl  region, 
tho  snme  U  (rue  in  tho  coHoction  of  cnsefl  tabulator  by  Dr.  Ashhurst.*  The 
din^ction  of  these  fnn'lurt'8  may  bo  traMsvei*st!.  oblique,  or  vertical,  and  somo- 
timoH  the  linen*  nin  in  ditforent  directions,  as  when  the  bone  is  comminuted 
or  crushed.  There  may  alwo  be  an  aT*socialed  fnictui*e  of  the  arclies.  When 
tho  direction  is  oblique,  Mal/^ai^ne  states  (and  his  word  in  l>orne  out  by  the 
observation  of  others)  that  tlie  dii*ection  is  always  from  above  dowinvard, 
and  from  behind  forward,  allowing  overlapping  by  the  upper  fmgnient 
sliding  down,  as  on  an  inclined  plane,  unless  checke<i  by  the  lijcraments. 
Tho  cord  may  be  contused  and  pressed  upon,  or  it  may  be  entirely  severed. 


(F^.  651.) 


>TMPTO)is. — These  will  be  determined  by  the  displacement  and  by  the  par^ 
ticular  section  of  the  eohinin  involved.  Pain,  a^^ravated  on  movement, 
and  also  by  pressure;  liisfnloration  and  tenderness;  want  of  correspondenee 
in  the  litie  of  the  spinoun  processes;  occasionally  deformity  of  Ino  spine; 
paralysis;  disorder  of  the  sexual  organs,  as  manifested  by  priapism  ;  an  in- 
creased teraperatui'e,  together  with 

phosphatic  urine,  are  among  (he  Fio.  651. 

symptoms  commonly  belonging  to 
to  is  accident. 

Pkounosis. —  In  all  cases  of  frac- 
ture of  the  spine  the  prognosis  is 
unfavorable.  The  circumstances 
to  he  considered  in  torming  an 
opinion  are  the  region  involAcd, 
the  dangers  iivcreasing  as  wo  as- 
cend the  column,  in  consequence  of 
the  important  organs  implicated; 
tho  amount  of  injiny  sustained  by 
the  coni  trom  cnntusion  or  sub- 
sequent inflainnmlion.  and  from 
sloughing  of  the  sort  parts. 

Fractures  of  the  Borso-Lumbar 
and  Lumbar  £egion, — Fruchnvs 
occun'ing  within  tho  limits  of  this 
region. — that  is,  between  the  tenth 
dorsal  vertebra  and  the  sacrum,— 
if  attende<i  with  tlisplacement,  will 
be  followed  by  iwiralysis  of  those 
pans  which  receive  their  endow- 
ments from  the  himl>ar  and  sacral 
plexus.  The  lower  extreniiti«»s 
will  become  pijworless  and  devoid  of  sensibility,  as  will  also  the  muscles  of 
tbe  rectum  and  the  anus,  giving  rise  to  incontinence  of  the  ficces.  The 
urino.  at  t1i*si  i^etained.siion  begins  to  dribble.  There  will  be  idso  a  change 
of  temperature;  the  lower  extremities,  though  quite  pale,  may  exceed  100*. 
One  limb  may  be  of  a  ditTerenl  tenipwralure  from  the  other,  and  the  same 
limb  will  var^'  in  itn  betit  at.  ditferehl  tiinos.  The  main  arterial  trunks  may 
bo  full,  althongh  the  capillaries  aixj  comparatively  empty.  This  is  due  to  the 
paralysis  of  ihe  vaso-motor  nerves  of  the  vessels.  Yet  it  is  withiu  the  limits 
of  this  region  that  wo  have  ground  to  liopL*  for  recovery. 

The  spinal  marrow  in  the  lower  fnirl  of  the  doi-sal  and  through  the  lumbar 
and  sacral  vcrtebnc  becomes  a  U^anU  of  noi'w^s,  the  cordn  of  which  are  sur- 
rounded by  ft  firm  fibi*ous  investnient.  and,  sliding  freely  on  one  another,  they 
glide  out  of  Ihe  way  of  rlispluced  fragments  of  broken  bone,  and  thus  escape 
serious  damage,     'fhis  laci  wan  long  since  noticed  by  Dr.  Shaw. 

Cooper  slates  that  fractures  in  the  lumbar  region^  with  displacement,  prove 
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fatal  in  fi\»in  four  to  six  weeks ;  in  tbo  tlorsat  region,  in  two  or  three  weeks ; 

ill  tlic  tlirm*  lowur  eorvical  verlebno.  I'rcKii  iho  third  to  the  seventh  <ltty;  and 
above  the  lliird  vei'tohm,  alnn>flt  imnieiliatcly. 

I)upuytron*  ^ives  two  case**  at  the  HntoMMou. — «>nf  a  (Vacturo  of  the  tenth 
vertefii'U  iti  a  niaki,  and  the  othvr  at  I  he  lower  \n\rt  of  the  (iornnl  rc^rion  in  a 
female. — iti  which  tho  patientn,  after  some  months*  continement,  both  recov- 
ereil.  although  partial  mnilvsin  was  present. 

In  the  Ijoruion  Hospital  Reports,f  five  easen  of  fracture  in  the  lower  Horsal 
and  tuiiihar  re;LrionH.  with  paralysis,  are  I'oported,  all  the  patients  recovering 
in  from  four  to  t^is  months. 

Lento  mid  Tliom()pionJ  each  srivo  an  instance  of  recover}'  aUer  fracture  of 
tiie  lower  <lorHal  vertebra*,  with  paraple/^ia,  atler  six  months'  convalescence. 
Malj^ait;ne§  treated  a  eano  at  the  Hnpital  d**s  (Miniquefi.  in  1843.  in  which  a 
lumbar  vertebi-a  was  broken,  acconi]>anied  with  paraplegia;  the  patient  re- 
covered, and  the  paralysis  passed  gnuhially  away. 

Dr.  Shawl]  furnishes  four  cases  of  fracture  in  the  raid-lumbar  region,  with- 
out paralysjh.  all  oi'  whom  recovered. 

Quite  a  number  of  cases  of  prolon/?cd  life  after  very  severe  fVBeturcs, 
tended  with  displacements  in  this  rei^lon,  might  l:»o  collected. 

Mr.  Key  records  the  caso^  of  a  Iwjy  with  a  fracture  of  tho  first  lumbar 
vurtt'bra,  who  survived  an  entire  year,  notwithstanding  the  feet  that  the 
cortl  was  divided  acrcjss. 

Mr.  Hirch**  had  a  casu  which  lived  over  two  years,  and  finally  died  iVom 
gangrene  of  the  nates. 

The  same  authorff  relates  the  ease  ol"  Mr.  Harrold.  in  which  the  patient,  a 
man  !  wenty-eight  years  of  age,  fractured  his  rirsl  and  second  luntbar  veriebr©. 
A  fragment  had  transfixed  the  Iheca  verlebralis,  followed  by  paralysis  of  the 
bowels  anti  bladder.  Tho  patient  survived  the  injury  nearly  one'  year,  and 
finally  tlird  ol'  a  >lough  over  the  tiates. 

Mr.  lluiehiiison  reports  a  cat*e|J  of  a  fractured  lumbar  venebrn  in  which 
the  Cauda  equina  was  raised  one-third  of  an  inch  by  a  displaced  A-agmcnt, 
without  other  injury. 

Mr.  Le  tiros  Olark  givea  a  very  remarkable  case§^  of  a  fracture  of  tho 
fourth  lumbar  vertebra  at  its  pedicles  on  each  side,  with  comminution  of  all 
its  pniccNScs,  so  that  its  body  assumed  a  position  in  front  of  the  fit\h  ver- 
tebra, the  u])per  and  lower  surfaces  of  those  vertebne  being  on  the  *iJimo 
plane;  and  tdthough  there  was  complete  paraplegia  succeediug  the  accident, 
in  tive  weeks  sensation  was  i-estoreil  completely,  and  motion  to  aome  extent* 
Death  occurred  in  the  seventh  week. 

In  a  case  of  fracture  of  the  last  dorsal  vertebra,  which  I  saw  several  years 
ago,  and  in  which  the  paralysis  of  the  lower  extremities  was  complete,  the  pa 
lient  recovered  sulllciently  to  make  a  sea-voyage,  aud  I  believe  is  still  living. 
A  young  nmti  was  caught  at  tho  Kensinglon  Depot.  Philadelphia,  between 
the  platform  and  a  car,  and  notwithntanding  the  spinal  cord  was  complctcJy 
severed  in  ihe  mid-dorsal  region  by  a  permanently  displaceci  vertebra,  yet 
he  survived  the  accident  six  mouths,  perishing  at  last  IVom  sloughing  of  the 
nates.     (Fig.  561.) 

Fraotores  of  the  Dorsal  Vertebra. — As  we  ascend  the  vertebra]  column,  the 
spinal  canul  becouies  smaller,  particularly  in  the  middle  third  of  the  dorsal 
region.     In  the  ordinary  movements  of  the  body  this  division  of  the  column 


*  Oupaytron.  pp.  /(5A,  .H67,  tniiiiUtini]  by  f.  L«  Qnt  CIsrk. 
t  Londun  ]fi»?|>iul  Kvpurt^,  1H40,  i>.  326. 
I  Americftn  .iGurnftt  ui  the  MediLwl  Smcncc*,  October,  1S5T,  p.  301. 

{  MalKnignu'i  Trciiii*!,'  un  Fracturw,  p.  .t42,  bjr  Packard.  H  London  M«dioAl  OiucUc,  roL  StiL 

^  Conpor  un  Difloeations  and  Kraoturw,  p.  167.  Amerioan  odlnon. 
••  Ibid.,  p.  :m.  tt  Ibl(t,  p.  8W. 

it  Lon<lon  HucpiUl  RvporU,  rol.  iii.  p.  360. 
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ifi  lea8t  disturbed,  and  hence  no  nocesfiity  exiHts  for  a  canal  more  eapaciouB 
than  is  notvsHar}'  for  th«  h>dgem«nt  of  tno  cord,  hut  when  this  part  of  tho 
spino  becomes  the  «uhject  of  l'nictui*e,  for  the  sjime  reason. — toat  is.  the 
smallnosH  of  Ihe  canni, — Ihe  diiiii^er  to  the  medulla  8pinuliH  is  imminent. 
Viewing  tlie  ^iibjeet  from  bulli  an  anatoinieni  and  a  ])hyHioIogicaI  stand- 
point, wu  shall  eontine  uurselveH  to  those  fractures  wliich  oeeur  between  the 
eleventh  and  the  serond  tloi*Kal  vertebra.  Even^  Htep  that  we  ascend  in  thin 
i-egion  an  additional  section  of  the  body  is  involved.  We  not  only  have 
pai-aplegia, — loss  of  power  in  tho  rectum  and  bladder. — but  puralvHis  of  tho 
alidominal  muscles,  as  well  as  of  tho  muscular  coat  of  tho  intestmej*.  This 
stale  of  the  walls  of  the  abdomen  reiidei*s  it  nucUlui  to  enforce  a  caution 
against  turning  the  patient  on  tlie  bivast  for  oxamimUion,  aa,  through  the 
want  of  resistanc'o  on  the  part  of  the  Hbdoniinal  nniscles,  the  viseera  maybe 
thrust  up  against  the  diajthiagm,  and  by  preventing  its  descent  arrest  tho 
respiiTition. 

When  this  portion  of  the  column  is  the  seat  of  fracture  and  the  cord  is 
compi-essed,  there  is  generally  a  ditlicuUy  of  breathing  or  a  nensc  of  suffoca^ 
tion.  This  is  due  to  the  imperfect  manner  in  which  tl»e  aft  of  expiration  is 
aceomplinhed.  It  is  coninmn  to  hear  it  stated  that  cxpinition  is  a  passive 
act,  depending  on  the  ihustifity  of  the  thoTacic  walls;  but,  if  so,  why  should 
this  ilitticutty  in  breathing  be  cxperieneed.  after  these  fractures?  Expiration 
18  both  passive  and  active,  and  the  tlit^lcully  witnessed  in  these  eases  must 
be  referred  to  the  loss  of  power,  by  |»aralysis,  of  the  ahdotniiial  muscles, — the 
serratus  posticus  inferior,  quadratus  lumborum,  sncro-luujbalis,  and  longis- 
8imu8  dorsi  muscles,  which  arc  concerned  in  the  expiratory  act ;  the  distention 
of  the  intestines  with  gas,  giving  rise  to  tympany,  tends  also  tt>  increase  the 
difticultv  of  breathing,  by  causing  pivssure  against  the  diaphragm.  Another 
distressing  atieiKlanl  of  these  cases  is  the  tendency  to  form  sloughs  over 
those  portions  which  sustain  tho  pressure  of  the  body,  as  the  nates,  the  [»artfl 
over  Ine  sacnim.  ami  even  thft  bard  tissues  of  the  heel. 

The  nearer  the  fracLure  ap|troacho3  the  up])er  liniite  of  this  region,  namely, 
to  Ihe  second  doivul  vertebra,  the  greater  will  be  the  embarrassment  lo  respi- 
ration, as  a  larger  numher  of  tho  intercostal  muscles  are  involveil  in  tlio 
paralysis.  As  the  respirator^"  process  is  thus  iniphculed,  the  lungs  i>ecome 
congested,  a  sense  of  suffocation  ensues,  the  air-passages  fill  with  mucus 
which  the  sufferer  is  unable  to  dislodge  or  expectorate,  and  he  may  die  iu  a 
Btate  of  progressive  asphyxia. 

Fraoturea  in  the  Cervioo-Dorsai  and  Cervical  Regions. — The  brachial  plexus 
of  nerves  is  formed  from  the  three  or  four  lower  cervical  and  the  first  dorsal 
nerves;  the  long  thoracic,  or  external  res])iratorv.  from  the  fifth  and  sixth; 
and  the  phi*enic,  fn*ni  the  third  and  foiirlii  cervieal  nerves.  Thi.^*  region  ex- 
tends from  the  second  dor-sa!  to  the  fourth  cervical  vertebra.  There  will  be, 
iu  addition  to  the  paralysis  i)rescnt  in  the  fi-actures  of  the  previous  regions, 
moto-sensoiy  paralysis  of  the  upper  extremities,  to  a  greater  or  lest*  degree, 
according  to  the  particidar  vertebra  involved.  If  it  be  the  first  or  the  second 
dni*sal,  it  involves  but  one  cord  of  the  brachial  plexus,  and  theivfore  does  not 
entail  entire  loss  of  power ;  but  if  through  the  pieces  of  the  lower  cervieal,  the 
other  cords  of  thin  plexus  will  sntfer,  and  then  the  paralyr^is  becomes  com- 
plete. Tho  dirticulty  of  respiraliou  is  much  increased  when  Ihe  grt*at  yerratus 
muscle  is  rendered  helpless,  as  its  ner\'e-endowments  are  derived  tVoni  the 
fifth  and  sixth  cer\-i>al  nen-es.  which  Ibrm  the  long  Iboraeic  or  external 
respiratory.  Tho  same  increase  of  temperature,  and  tne  same  rtaind  and  full 
state  of  tho  radials  and  other  large  arteries  of  the  parts,  will  be  presetit  as 
in  paralysis  of  th(^  lower  extremities.  The  surface  of  the  skin  will  exhibit 
a  blanched  and  dry  appearance.  The  pupils  refuse  to  dilate,  a  symptom 
which  Mr.  HuU:hirisou  claims  is  present  only  when  the  injury  is  in  the  cer- 
vical or  upper  dorsal  vertebi*ffi.  The  same  author  states  that  priapism  is 
only  seen  woen  the  damage  is  in  the  up|>er  or  middle  doraal  region,  and  that 
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\w  hat)  never  wiliiwsed  it  after  injuries  affectine  other  ptirls  of  the  cord,  op 
the  head.  I  have,  however,  seen  it  present  in  injuries  of  the  latter.  Thenc 
erections  of  thu  ])oniH  are  not  due  to  action  of  the  muncles.  as  the  latter  par- 
take of  the  genenil  parewiH.  but  are  llie  ro>*idt  oi'  inettieicncy  of  the  vai^v 
motor  nerves  allowing  tiie  blood  to  flow  into  the  Hjxmgy  structure  of  the  cor- 
pora cavernosa  and  corjuirt  npongioRuni,  thnmgh  the  want  of  ret*i(*tanco  in  the 
muscular  walls  of  the  vesseln.  1  be  heart  is  riol  free  from  disturbance  in  those 
cervical  injuries.      Its  action  is  slow  and  fuU,  though  free  from  intermission. 

It  is  difticult  to  conceive  of  a  nioie  jfiliable  condition  than  that  of  a  felhiw- 
being  without  the  power  of  motion  or  senwition,  practically  dead  to  the 
neck,  and  nuttbcatrng  from  imperfect  aeration.  Yet,  even  under  such  oir- 
oumstancos,  patients  sometimes  live  four  or  tive  days,  breathing  only  hy  the 
diaphragm;  and  some  have  even  recovered.  Mr.  Hutchinson  furnishes  two 
inntances,*  the  one  a  female  and  the  other  a  male,  i>f  fnictnrc  in  the  lower 
cervical  region,  accompanied  by  inirtial  paralysis,  in  both  of  which  the  patient 
recovered.  Mr.  Hilton  has  placed  un  record  a  remarkable  casef  of  a  l>oy  in 
whom  tiiere  was  fnieturc  of  a  corvical  vertebi-a,  followed  hy  paralysis  of  the 
upper  and  lower  extremities  and  paralysis  of  the  bladder  and  rectum,  yet 
who  lived  J'ourteen  yeai-s.  ct)ming  to  his  death  at  last  hy  an  accident.  The 
ease  of  Mr.  Pago,  ivcorded  by  Mr.  Shaw,| — in  which  a  Scotch  gentleman 
fraeturod  the  fourth  corvical  vertebni,  every  part  being  panilyzod  except  his 
head,  and  yet  lived  for  nearly  tifU'cn  months.— is  still  more  wonderful 

A  lad,  in  diving,  struck  bis  head  violeiitlv  upon  the  bottom  of  a  shallow 
Btreuni.  and  firoduced  a  fnicture  about  the  tlnni  cervical  vertebra.  Though 
paralyzed  from  the  neck  down,  he  was  living  five  months  after  the  accident. 
Gurit  has  Keen  two  cases  of  fracture  of  the  M\\i  and  sixth  cervical  vertebra 
accompanied  by  laceration  of  the  vertebral  artery. 

Should  the  fracture  occur  above  the  fouiih  cervical  vertebra  and  the  cord 
sustain  danmge,  the  case  will  prove  fatal  in  a  brief  period  of  time.  Tho 
phrenic  nerve,  which  is  the  motor  norve  of  the  diapnragm,  has  its  origin 
below  this  point,  and  suspennion  in  the  action  of  so  inijtortant  a  muscle  as 
this  must  be  qtnckly  followed  by  deatb.  There  are,  however,  a  few  ox<vp- 
tiuns  to  this  sudden  result.  Mr.  (*urling  furnishes  an  example  of  a  fracture 
of  the  three  upper  cervical  vertebras  in  which  the  patient  survived  twenty- 
eight  honrw.  The  explanation  given  was  doubtless  correct,  namely,  that  only 
a  jiartial  injury  was  inflicted  on  the  cord,  and  that  tho  change  discovcnMi  in 
the  mL'dulIu  fspinalis  on  dissection  took  place  subsequent  to  the  injurj'. 

Hamilton  states§  that  of  10  fractures  of  the  five  lower  cervical  vertebrw 
which  he  has  collected,  1  died  witliin  Iwenty-four  hours,  1  in  eleven  days,  1 
in  fifteen  weeks  and  six  days.  1  in  four  months,  and  1 — which  I  have  recorded 
aa  the  case  of  Mr,  Hilton — lived  fourteen  years. 

The  two  upper  corvical  vortobra>,  being  placed  at  a  point  whore  force  and 
ConnteHorce  meet,  fivquently  give  way,  especially  when  the  momentum  i* 
transmitted  through  the  cranium.  The  tVacture  may  extend  through  eith<^r 
the  anterior  or  the  i>o8terior  arch  of  the  atlas,  or  it  may  detach  tho  odontoid 
process  of  tho  axis  from  its  attachment  to  tho  body.  (Fig.  652.)  The  axM 
suffers  much  moiv  frequently  than  the  atlas.  Tho  spinal  canal  of  thene  ]  ' 
is  quite  large,  and.  should  no  displacement  occur,  the  coiM  niay  escape  i  i 
The  odontoi4i  pmcess  when  broken  tends  to  escape  from  the  transvers. 

ment,  or  iho  ligament  itself  may  he  torn,  completely  liberating  the  pr 

which  may  be  forced  into  the  cord.  Fig.  (if)3  is  an  illustraliim  of  a  ca^e,  mxn 
in  consultation  with  Dr.  Willard,  of  a  comminuted  fracture  of  the  oiiontoid 
proccsH  without  rupture  of  the  transverse  ligament,  and  aceomjkaiiied  by  a 
unilateral  luxation. 

In  instances  of  fracture  of  the  mlontoid  process  with  displacement,  ih* 
head  is  rigidly  maintained  in  a  fixed  position,  in  caoea  of  unilateral  diaplaoo> 

•  Lopdon  HcMpital  ReporU,  18M,  vol.  Ul.  pp.  S47.  348. 

t  London  Laneot,  OetoMr  27,  1860.  t  Holues'i  Bjalara  of  Sargarj,  rol.  ii.  pL  Itt. 
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ment  it  is  turned  to  the  opposite  side,  and  in  both  conditions  there  in  an 
imuHunl  pntmiiieiu'L'  of  the  faryux.  Motion  iind  HcnHation  may  at  first  be 
unimpuirc'(J,  but  ia  tho  uoiifHc  of  a  lew  liours  ptiralysis  sots  in,' which  may 
atftict  oiiu  Htdc  atone.  In  uiUlition  to  these  RymptomSf  thu.  dia>;nt)HiK  of  the 
injury  may  be  cKlablishetJ  by  the  prcKenee  of  an  undue  prominence  of  the 
poeiorior  wall  of  the  pharynx,  formed  by  the  body  oi'  the  displaced  vertebra. 


FiQ.  662. 


Fio.  668. 


Fracture  of  ibp  tMlontold  (irocaa.    T1i«  pktitDt  llvtd 
nttwtjr-vlsbt  bovn. 

It  i»  extraordinary  what  extensive  damage  may  be  inflicted  and  the  cord 
escape  serious  Ichioii.  Dr.  Stephen  Smith,  in  a  paper  on  '*  Fractures  of  the 
Odontoid  Process,  "*  has  collected  22  cases.  Six  of  these  were  spontaneous 
fVactures,  with  1  recovery;  the  oik^  recovering  discbarge*!  u  portion  of  the 
bone  ihrtmirh  the  lbr(»at ;  4  were  pmduced  by  gunshot  injuHe.M,  all  of  whom 
died;  7  by  exLcrniil  violence,  all  tiital ;  f>f  5  cases  (two  oblaiiu'd  from  dead 
Biibjects)  in  whic  h  a  portion  of  the  Ixjnv  had  been  discharged,  4  recovered 
and  1  died  .  making  a  total  of  17  deaths  and  5  recoveries.  Robert  Debenbam, 
Esq.,t  gives  the  case  of  a  shoomaker  who  had  a  fracture  of  the  odontoid 
process  and  i-ecovorcd,  the  fnicture  having  hven  veritied  by  dissection  two 
years  after  the  injury.  Dr.  Sinkler  lias  I'urnisbed  me  the  notes  of  a  case 
of  what  was  considered  a  fracture  of  the  odontoid.  There  was  paralysis  of 
both  arms  and  of  one  leg,  deformity  below  the  occiput,  and  the  chin  was  de- 
pressed on  the  sternum.  This  patient  gradually  recovered.  Coopcrt  mentions 
a  case,  afterwards  VfriJit^d  by  dissection,  of  u  \K>y  who,  by  a  fall,  bi'oke  the 
Atlas  across,  so  as  to  ivniove  the  Kiijiport  of  llie  tuothdike  i>rncess  of  the 
axis.  The  latl  was  obliged  to  walk  with  the  utmost  circumspection  ;  if  de- 
siriouB  of  examining  any  object  beluw  Iiitiisclf.  he  would  )>luc"e  his  hand  under 
the  chin  and  lower  his  head  so  that  he  could  direct  his  eyes  towards  the 
object  :  if  he  wished  to  lix>k  upward!-,  one  hand  was  placed  behind  the  occiput 
and  the  other  under  the  iliiii,  ami  I  lie  head  gradually  raised.  These  pi*ecau- 
tions  were  instinctive,  and  wurc  adopted  in  order  to  prevent  the  dentiform 
process  from  damaging  the  coixi.  lie  was  able  to  go  about  and  play  with 
other  children,  and  lived  for  a  year  atter  the  accident.  These  symptoms  are 
present  in  m4)st  cases  of  fraclui-e  of  theudonttnd  prtxess.  Dr.  Willard  Parker, 
of  Xew  York,  met  with  a  ease  of  fVacturo  of  ihe  odontoid  process,  in  which 
the  patient  lived  five  months,  his  death  being  caused  by  the  process  becoming 
displaced  to  such  a  degree  as  to  injure  the  cord.  A  still  more  i-emarkable  case 
IS  mentioned  by  Mr.  Shaw,  from  a  description  by  Mr.  B.  Phillips,§  under 
whose  cai-e  the  patient  was  at  the  time  of  the  accident.  The  man  fell  from  a 
hay-nck.  striking  on  his  head,  but  was  in  a  little  time  able  to  rise  and  to  visit 

*  Amcrieau  Joamul  of  the  Hedtoul  Sviencev,  Out.  1871j  p.  368. 
f  London  Hospital  Rp]>ortJi,  1807.  rol.  Ir.  p.  210. 

Knii.-tnrp'-  nnJ  t>iitloi-atioDs.  p.  386. 

Medimi-Cbirurgical  TrnoMMtioof,  vol.  xi.  p.  78. 
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his  physician.  In  two  days  he  waa  about,  but  had  an  enlargement  at  the 
back  oftlu*  pharynx,  with  some  difficulty  in  doglutition.  One  yeiir  artwr,  he 
died  from  dropsy,  and  on  examination  not  only  was  the  athis  found  broken, 
along  with  the  odontoid  proccKs  of  ihu  axiw.  Imt  its  autorior  portion  had 
been  carried  forward  and  ])luced  in  fi-ont  of  the  axis,  and  the  occipitnl  bone 
had  .settled  down  and  rested  on  the  posterior  ring  of  the  atlas,  which  laat 
had  become  united  to  the  body  of  the  axis. 

Cases  of  spontaneous  fracture  of  the  odontoid  process  from  disea!*e  have 
been  reported  by  llyrtl,  BIho,  and  Flint,  doath  in  each  inBlauce  taking  place 
instantaneously, 

TitE^vTMENT. — The  moment  a  patient  Ir  extricated  from  a  caved-in  sand- 
bank, or  from  the  midst  of  the  rubbish  of  fallen  timbers,  or  when  lifted 
from  the  htreot  or  ground,  and  there  ih  evidence  of  a  broken  spine,  he  nbould 
bo  strait^htened  out  and  laid  on  hih  back,  and  so  transported  on  a  boai-d. 
or  on  a  settee,  t/>  his  home,  or  to  a  hospital.  This  position  is  most  favor- 
able to  the  reposition  of  the  bones,  and  be?*t  adapted  t^^i  remove  pnys^ure 
from  the  cord  or  from  the  spinal  nerves.  If  the  fracture  is  in  the  cervical 
region,  the  head  should  be  maintained  in  a  fixed  state  by  applying  pillows 
or  a  portion  oi*  the  clothing  to  each  side.  Next  in  importance  is*  the  bed 
upon  which  ihc  patient  is  to  be  placed.  The  water-bed  is  superior  to  all 
others  when  the  case  is  likely  to  be  protracted.  It  must  be  borne  in  mind 
that  one  of  the  connequeneea  of  this  class  of  injuries  is  bod-aores,  and  many 
die  of  those  alone.  They  result  from  the  continuous  pressure  nj>on  the 
salient  points  of  the  body,  which  possess  but  a  very  feeble  capillary  ciix'uln- 
tion,  and  are  therefore  disposed  to  slough.  A  man  with  a  fVacturo,  say  t)f 
the  dorsal  vertebra?,  without  the  power  of  motion  in  the  pnrts  beU>w,  is  abso- 
Intcly  fixed  to  the  spot  on  whidi  he  is  laid.  and.  being  without  Hennatiou,  never 
feels  the  weariness  or  uni*er*t  of  immobility,  so  that  this  pressure  knows  mi 
abatement.  Water-beds  can  be  obtained  at  any  large  eslablishmont  for  th»' 
sale  of  rubber  goo*ls,  anii  cost  alK)nt  twenty  dollurs.  A  stnall  sixe  is  made, 
or  a  section,  which  is  sufficiently  large  to  extend  from  the  shoulders  ton 
little  below  the  hijis,  nnd  aiiswei's  very  well.  Many  jmrsons  of  course  caonot 
afford  this  expense,  and  in  some  localities  there  would  be  difficulty  in  ob- 
taining such  a  convenience.  In  this  event,  an  ordinary  mattress.  protorifMi 
with  oil-  or  gum-cloth,  can  be  substituted,  and,  with  the  addition  of  siurtWl 
or  air  cushions,  having  openings  to  I'eceive  the  lender  points  of  tho  body, 
may  obviate  the  evils  residting  ft'om  pres-sui-e.  Tho  patient,  once  placed 
on  his  bed.  should  have  a  pillow  slipped  beneath  the  loius.  in  order  to  keep 
the  spine  from  sinking  down.  It  has  been  advised  to  employ  extension  and 
counter-extension^  with  a  view  to  correct  any  displacement."*  which  may  exist , 
an4l  there  are  cases  attended  with  deformity  in  which  these  forces  should  he 
applied.  Tho  benefits  claimed  for  such  a  priKre.'ts  in  the  few  cases  in  which  it 
has  been  used  are  oncouraffing.  It  must,  however,  be  rememlwred  thai  of 
twenty  autopsies  made  by  Hutchinson*  in  casenof  broken  sjiine.  in  none  was 
there  any  evidence  of  portnanont  compression  of  tho  cord.  The  injury  to 
the  me<lulla  spinalis  is  in  mr>st  instances,  as  I  have  previou>tly  observed,  a 
momentary  work,  and  done  at  tho  instant  of  the  accident.  The  state  tif  lh< 
skin,  m(u*eover,  is  such  that  no  extension  would  be  tolerated  long  wilbu«il 
pi-oducing  sores. 

Tho  mast  effective  way  of  extending  tho  spine  is  (o  apply  to  tho  hemi  fifce 
apparatus  used  for  stretching  the  body  in  cases  of  anleM-posterinr  eiirvft. 
ture  of  the  vertebral  column  i^seo  Spinal  Disease), — not,  however,  raining  Um 
patient  beyond  tho  sitting  posture, — and  then  to  encase  the  bo^lyin  a  |ilaister 
lacket.  ^hen  the  fracture  is  as  high  as  the  mid-dorsal  region,  it  woold 
hardly  be  pri»per  to  en»ploy  the  pla.-ter  jacket,  in  consequence  of  \t»  tnt«ir^ 
ferenee  with  tlie  rt^spiratory  movements,  which  are  more  or  less  enaUanameJ 
by  the  injury.  The  jacket  having  betm  adjusted,  the  patient  may  again  Im 
placed  in  the  recumbent  position. 

*  London  MimjiIuU  HeporU,  180fi.  rol.  ill.  p.  M9. 
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Attention  should  next  be  directed  to  the  condition  of  the  hollow  viscera. 
Tho  bladder  is  at  iirHt  unable  tu  expt'l  its  rouientH.  and  the  catheter  luiLHt  bo 
used  to  remove  ibo  urine.  In  exocuiiu;^  thin  tjiBk  the  utmost  cuK^  should  be 
exeivifled.  The  invtlira  being  withtml  eeiiHibility,  there  J8  no  monitor  to 
comnmiiit'ati.'  :iny  iiijiiry  which  it  may  sustain.  The  only  instrument  which 
should  be  ^enernlly  urtod  in  these  case^  is  the  gum  catheter  of  Moreier  (Fig. 
654j.     It  will  produce  ihu  leuHt  po8Hibl«  Irritution.     The  urine  8hould  be 


Fio.  654. 


Menler  eatheltr. 


I 


drawn  three  or  four  tiine»  in  the  twenty-ibur  hours.  After  a  time,  in- 
continence nets  in,  and  then  the  patient  muHt  be  furnished  with  a  urinal 
to  receive  the  &eci'«tion  us  it  flows  away.  Even  after  this  ineonlinence 
begins,  the  catheter  should  bo  used  unco  every  twentj'-four  or  forty-eight 
houra,  in  order  to  remove  any  waier  which  may  lie  below  the  level  of  the 
urethm.  which  by  its  decompoHition  woulii  aiil  in  producing  vesical  iuMam- 
mation.  ThiK  imuiice  is  contrary  in  Honic  very  good  aurhoritios.  but  I  am 
convinced  of  its  necessity.  The  bladder  in  these  ca?*e8  is  prone  to  become 
inflamed,  and  the  urine  cloudy  and  ropy,  with  a  strong  annnoniacal  odor 
and  an  alktdino  reaction.  The  phuHphatcH.  particularly  of  lime,  are  present 
in  great  abundance,  the  result  of  a  faulty  action  oi'  the  kidneys,  from  the 
interruption  of  the  proper  norvc-inflncriee,  as  well  as  of  reactions  which 
take  place  in  the  blad'Ier.  Thesu  chcniicul  alterations  in  the  composition  of 
the  lirine  renull  in  sedimentary  depositH.  which  are  exceedingly  prejudicial, 
and  should  therefore  not  be  allowed  to  renuiin  in  the  bas-fond  of  the  bladder. 
It  will  sometimes  prove  beneticial  to  wash  out  the  organ  once  a  week  with 
lukewarm  water  containing  three  or  four  drops  of  nili-ic  acid  to  the  pint  of 
fluid.  For  this  purpose  the  double  catheter  may  be  used  (Fig.  655 j,  the 
nozslc  of  a  syringe  or  a  gum  bag  being  titted  to  one  of  its  orifices. 


Pio.  656. 


DouIj1«  catttrtor 


The  bowels,  like  the  bladder,  at  first  allow  their  contents  to  accumulate, 
but  very  so(m  the  evacuations  pass  without  the  patient  being  conscious  of 
the  act'  When  they  do  not  act,  it  is  proper  to  administor  a  cathartic,  the 
reflex  sensibility  being  snt^ieient  to  secure  its  operation.  As  the  patient  is 
entirely  unable  to  discover  either  the  dribbling  of  urine,  the  escape  of  tVcces, 
or  anv  injury  of  the  sol^  parts,  the  utmost  care  should  l»e  exercise<i  by 
nurses  or  other  attendants  to  sec  that  the  person  is  kept  perfectly  dry  and 
clc^an.  While  it  is  desinible  lo  keep  the  j)atient  entirely  quiot  on  the  back, 
to  prevent  the  broken  fragments  of  the  vertobni  from  moving  on  each  other, 
yet  the  great  danger  of  bed-sores  rendei"s  an  inspection  of  the  parts  over 
the  sacrum  and  nates  absolutoly  nccessarj'.  and  therefore  the  body  should  be 
daily  turned  over  on  the  side,  avoiding  any  twist  b}'  carefully  moving  the 
shoulders  and  the  hips  at  the  same  time  (if  the  fracture  is  in  the  lumbar 
or  the  dorsal  region),  when  the  exposed  parts  must  be  well  washed  wilii 
alcohol  (»r  soap  liniment,  rubbed  briskly,  and  ailerwards  smeared  over  with 
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a  little  sine  otDlmonl.  The  diiiw-Hbeet  hIiuuM  be  kept  Htnouth  and  diy, 
and,  to  receive  the  iliBcharircs  from  the  bowels,  a  pad  of  oakum  eontalning 
some  earbolated  plaster  of  I'ari.s  may  be  pushed  a  little  behind  the  anua^ 
Shtmld  bed-f*orPH  form,  in  detianee  of  all  pivcautions,  tho  iiidi<^ation8  will  be  to 
favor  the  separation  of  the  sloughs  and  to  stimulate  healtliy  gniuulations.  To 
effet^t  the  first  object  there  in  nothing  better  than  large,  warm  flaxHeed-meal 
poultices  over  which  compound  ivsiu  ointment  has  been  spread;  these  arc 
to  be  renewed  moriiin;^  and  evening,  cutting  away  any  dead  shredv**  of  cel- 
lular tissue  thai  may  loosen,  and  after  the  part.s  are  entirely  fVeed  from  the 
sloughs  a  dressing  of  the  c'omi)fmiid  resin  ointment  alone  may  be  applied. 
Ilany  ottensive  odor  la  ])reHent,  the  carliolic  aeid  Kttion,  or  the  permanganate 
of  potash,  or  a  solution  of  the  nitrate  of  lead,  will  answer  every  purjiosio  for 
its  removal.  I  have  succeeded  in  healing  up  8uch  sores,  when  obstinate,  by 
eovoring  I  hem  in  with  strips  of  adhesive  plaster.  During  all  this  lime  we 
must  never  forgot  the  necessity  for  taking  ott*  the  weight  of  the  b<xiy  frt>ra 
the  diseased  parts  by  interposing  ring  cushions.  Norniust  the  extremitioft 
be  overlookoH.  The  calf  of  the  leg  and  the  heel  arc  also  liable  to  become 
sore.  Happily,  in  Ihe^e  situatioriH.  the  pressure  can  be  distributed  by  cotton 
or  soft  Gompresses.  Should  the  patient  bo  fortunate  enough  to  cscayK*  the 
usual  dangers  and  begin  to  recover  his  lost  power,  electro-galvanism  may  be 
employe<l  with  advantage.  Throughout  the  entire  progress  of  the  com.' a 
nutritious  but  unirritating  diet  should  be  allowed. 

The  use  of  the  tre])hine  to  raise  depressed  portions  of  fVactured  vortebne 
would  very  niiturully  occur  to  a  thoughtful  surgeon.  The  suggestion  waa 
made  as  fur  back  iis  i'auUis  .Egineta.  It  wns  tii-st  practised  by  Sir  Uenrr 
Cline.  in  1814,  on  a  patient  who  had  a  fracture  of  the  eleventh  and  twelfth 
dorsal  vertebra?.  The  spinous  processes  of  both  vertebra*  and  the  arch  of 
the  eleventh  were  removed.  No  benefit  resulted,  and  the  patient  died  on 
the  third  day  after.  The  operation  has  been  repealed  many  times,  without 
success.  Dr.  Ashhurst*  has  analysed  38  cases,  in  which  oporationa  were 
performed,  with  the  following  result:  29  died.  3  were  relieved,  2  were  not 
relieved,  and  in  the  remaining  4  the  result  was  unknown. 

In  view  of  our  present  knowledge  of  germicidal  agents,  in  consequence  of 
which  we  are  able  to  render  wounds  nseptic,  I  believe  there  is  a  promising 
futuiv  for  spinal  surgery*,  and  that  in  miiny  cases  of  fiiictures  of  the  vertebn* 
the  exposure  of  the  cord  might  ho  made  with  a  reasonable  prospect  of 
removing  preRsiii*e  and  restoring  muHcidiir  power. 

The  ojieratioii  is  by  no  means  a  dillicijll  one.  The  patient  being  placH  on 
his  side,  inclining  a  little  over  on  the  ubilomen,  a  longitudinal  incisitm  is  nmde 
over  the  spinous  processes.  The  intogumeuts  and  the  mu^cldar  and  tendinuus 
attachments  are  next  detached  from  the  vertebra?  and  pushed  aside,  alter 
which  the  sphious  processes  can  be  nipped  otf  with  the  none- forceps.  Tlie 
arches  now  come  fairly  into  view,  and,  alter  being  notched  wiih  a  Hey*8  saw, 
may  be  severed  in  like  manner  with  the  spines,  thus  exposing  the  e4>rd  and 
allowing  an  exploration  of  the  damaged  region. 

In  reference  to  the  mortality  folU»wing  fractures  of  the  spine,  aa  thej 
have  occurred  in  the  Pennsylvania  Hospital,  and  which  I  suppose  does  not 
materially  ditler  from  that  of  other  similar  institutions,  some  idea  may  be 
(kbtairuHl  by  <;onstdting  the  tables  on  OTictun^s,  from  which  it  will  be  found 
that  of  the  73  cases  treato<l  in  that  institution,  47  died  in  the  hospital,  17 
were  removed  by  friends,  and  most  of  these  in  all  probability  subHequently 
died,  1  wun  reptirted  cured,  and  8  remain  unrecorded. 


Fraotores  of  the  Bones  of  the  Face. 

The  bones  of  the  face,  fh>m  their  exposed  po8iti<m,  are  very  liable  to  fme- 
ture.  The  relation  which  they  sustain  to  the  cranium,  and  of  eoune  to  iJm 
brain,  makes  these  ii^uries  Hometiines  of  wry  nerious  import. 

*  IrOaHei  of  th*  Spine,  Afbharat 
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Fraotores  of  the  Osaa  Nasi. — Tho  foreo  producing  such  fractures  ie  usu- 
ally direft.  inul  inuy  lie  rkilivepod  either  immediately  in  fVorit  or  on  one 
side.  The  direotioii  of  the  fracture  may  be  transvei*se,  oblique,  or  lonu:itu- 
dirml.  TniuHverse  fnietureti  are  most  eoinnion.  In  most  i)f  the  uut*c.s  which 
hare  tome  uudor  my  obHervntian,  the  line  of  fracture  waw  ubout  half  an 
inch  above  tho  h)\vur  nuir^in  of  the  brme.  The  upner  or  frnuial  portions 
of  these  honoH  are  very  thick  and  strong,  and  will  reniHt  a  ^rent  dcgi'oe 
of  force  witliout  fracture.  If  the  violence  is  jtrreat,  a  ct>niminuted  fracture 
may  be  produced.  A^  the  parts  swell  very  quickly,  these  injuries  are  often 
overlooked,  and  hence,  in  a  majority  of  the  specimens  which  are  seen  in 
cabinets,  mure  or  lebs  deformity  exists :  in  my  own  collection  that  deformity 
is  generally  a  lateral  one,  the  nose  being  turned  to  one  side.  Commonly, 
but  one  bone  is  broken.  When  the  le>*ion  is  longitudinal,  the  no!»e  will  be 
dejiresHcd. 

Symptoms. — The  symptoms  of  this  fracture  are  cpistaxis.  swelling,  deform- 
ity, mobility,  and  crepitus.  The  stricteBt  examinution  should  be  insihtcd  upon 
Wiicre  tlicrc  is  rea.-^on  to  suspect  a  lesion  of  these  bones.  If  there  is  flatten- 
ing or  a  lateral  deviation  of  the  nose,  even  though  crc}iitus  is  not  discovered, 
the  existence  of  a  fnicture  nuiy  be  assumc<l.  and.  if  the  displacement  is  not 
convcted,  the  surgeon  will  incur  great  blame,  especially  if  the  patient  is  a 
female. 

Theatment. — The  reposition  of  the  fVacturo  is  most  c<mvoniently  effected 
by  introducing  an  ordinary  steel  director  through  the  anterior  nares  and  con- 
ducting it  along  lliu  side  oi'  the  septum  to  the  roof  of  the  nasal  fossa,  when 
it  can  be  used  as  a  lever  to  raise  tbe  depressed  fragments  into  place.  The 
fingers  on  the  outside,  by  niaking  counter-pressure,  will  also  aid  in  n)odelUng 
the  parts  into  form.  .Sitmetinics  it  will  require  a  considerable  amount  of  force 
to  correct  tho  dis]ilacenient,  in  which  case  the  surgeon  must  have  no  hesita- 
tion as  to  ein]<loying  it.  Once  in  place,  unless  the  fi-acture  is  a  comminuted 
one,  there  will  be  little  tendency  in  llie  fiiignicnts  to  resume  Ibeir  unnatural 
position.  Il'  there  is  reason  ti)  believe  that  the  reduction  has  not  hwu  com- 
plete, in  consequence  of  llie  intlammaluiy  sweiling  masking  tbc  parts,  a  few 
leeches,  if  they  can  he  obtained,  may  be  applied,  ami,  after  a  sufticient  aniount 
of  blooi]  has  been  taken,  the  nose  should  be  covered  with  a  h)tion  of  lead- 
water  and  laudannni.  In  twenty-foui'  hours  the  swelling  will  have  materially 
abated,  and  the  medical  attendant  may  then  ascertain  with  nioi*e  certainty 
tho  condition  of  the  bones,  and.  if  necessarj%  renew  his  efforts  at  adjustment. 
These  early  attempts  at  reduction  are  all-imj)ortant,  as  the  process  of  repnir 
gt>c8on  with  great  rapidity  in  these  bones,  the  pieces  oiten  becoming  united  in 
ten  or  twelve  days.  Should  the  patient  be  young  or  restless,  ether  may  be 
administered  before  attempting  the  coaptation,  always  ix-memberitig  to  keep 
the  ihniat  cleared  of  blood.  The  fragments  being  restored  to  their  place, 
little  is  to  be  dune  but  to  direct  quielness  on  the  pari  of  the  patient.  I  have 
no  objection  to  the  adhesive  strips  which  are  generally  directed  lo  he  placed 
across  the  nose;  they  serve  to  remind  s{>ectators  of  the  accidentj  and  to 
prevent  unwarnintable  liberties  being  taken  with  the  organ ;  tliough  their 
influence  in  keeping  the  hone  fnim  sinking  amounts  to  nothing.  If  tho 
integuments  or  the  muscles  were  closely  adherent  to  the  bone,  sueli  supports 
would  be  desirable;  but  no  such  adhesions  exist, — the  muscles  slide  freely 
over  the  bones,  and  we  can  exercise  through  them  no  lilliiig  power  upon  the 
latter. 

Complications. — The  nasal  bones  rest  on  the  peq)endicular  plate  of  tho 
ethmoid,  which  forms  a  ])(trtion  of  the  nasal  septum.  This  plate  may  he 
broken  and  deflected  from  its  median  position.  This  will  tejid  to  obstruct  the 
naaal  fossa*  and  will  allow  the  nose  to  sink  and  become  flattened.  The  septum 
is  not  unfrequcntly  found  cur^e<l  to  one  side  as  a  natural  condition,  a  fact 
which  should  be  remembered  when  making  examinations  of  tho  injuries  of 
this  organ.  When  broken,  the  nasal  b(»nes  should  be  tirst  elevated,  and  then 
the  per|)cndicular  jdule  should  be  pressed  into  proper  line.     If  the  distortion 
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is  great,  it  may  cnrr^'  with  it  the  cartilagiaous  septum  to  such  a  degree  as 
to  turn  the  end  of  the  noge  to  one  side. 

The  perpeiiilicular  ])Iftte  of  the  ethmoid  is  continued  up  into  the  cranium 
as  the  crista  t^alli,  on  the  aides  of  \vhi'.*h  are  attached  ihe  eribriform  plates  <»f 
the  hone,  whit-h  supjwrt  the  olfiic'torj-  huDw.  Theso  piatc**  may  partiolpaie 
in  the  injury,  or  the  olfactory  lohes  may  Huffer  concussion,  cauwine  a  suspen- 
sion or  evou  destruction  of  ihe  ncuse  of  Hinell.  In  some  instances  lliy  damage 
done  to  the  base  of  the  brain  results  in  death. 

The  contiguity  of  the  ua>*al  bones  to  the  lachrymal  duet  explains  the  di^ 
onJers  of  the  tear-sac,  such  as  abscess,  fiHtida,  etc.,  which  sometimes  follow 
extensive  fracture  of  this  part  of  the  face,  and  may  demand  operations  for 
their  ralief. 

Hemorrhage. — This,  though  at  tirHi  profuse,  is  seldom  a  troublesome  com- 
plication. It  generally  ceases  after  the  broken  pieces  luv  adjusted.  When  it 
is  persistent,  the  head  and  -thouldors  should  ito  elevated,  and  cold  ap|>licrttions 
placed  over  the  noHo :  alum-walor  may  also  he  injected  into  the  naKal  cavities. 
If  the  bleeding,  in  wnite  of  ihene  precautions,  continues  uncontrolled,  ii  will 
be  necefisary  to  cnj]»lov  tho  tampon. 

Emphysema  of  the  eyelids  and  face  constitutes  another  complication,  not. 
however,  of  a  very  serious  nature.  Its  presence  indicaluB  a  rupture  of  the 
mucous  membrane  of  the  nose  and  of  the  periosteum,  allowing  the  air  to  paw 
througii  tlie  npertui*e  in  the  bone  into  the  cellular  tissue  of  the  face.  This 
air  will  gnidually  disapjioar  as  the  healing  of  the  fraerui-e  advances,  but  its 
removal  may  bu  facililati'd  by  applying  a  compress  over  the  closed  eyolids 
and  upper  part  of  the  face,  taking  care  not  to  place  it  over  the  fVacture.  for 
fear  of  disarranging  the  fragments. 

Gommi/tution. — When  the  bones  have  been  broken  into  several  piecei^,  iho 
greatest  ditficulty  will  be  experienced  in  preserving  a  proper  adjustment.  It 
is  in  such  eases  that  it  may  become  necessary  to  at  tempt  supp4)rt  from  within. 
For  this  puqiose  various  contrivances  have  been  in  use,  dating  hack  to  a 
period  as  early  as  Hippocrates,  such  as  plugging  the  nostriU  with  charpii*, 
the  use  of  tubus  of  various  kinds  nmde  of  quills,  It'ad,  silver,  wax.  and 
even  gold,  as  recommended  by  A.  Pare,  or  rubber,  by  Boycr.  The  incnn- 
vuru'ence  and  distress  which  follow  the  introduction  of  solid  plugs  into  the 
narcs,  compelling  the  patient  to  breathe  through  the  month,  a  sorry  sul>- 
Btitute  for  the  nasal  )>assages,  render  it  necessary  that  these  internal  fmp- 
ports,  when  used,  should,  if  possible,  bo  hollow.  Where  there  is  ditficulty 
exjjerieiiced  In  keeping  the  fnigments  in  position,  the  plan  of  Dr.  Mason  can 
be  adojited  with  advantage,  that  of  pa-ssing  a  strong  ncciile  through  the  n*>^ 
below  the  fragments,  aOcr  their  reduction.  The  needle  is  kept  from  In- 
coming disj)laced  by  strips  of  adhesive  plaster  passing  from  its  ends  arro^w  xUe 
nose.  Another  plan  is  to  cut  a  gum  catheter  the  proper  length,  and.  insort- 
ing  it  int4>  the  nose,  pad  anaind  it  with  a  strip  of  old  linen  well  greaned  and 
pressed  into  position  with  a  director.  Should  the  reduction  \t^  unsatinfaetory. 
a  piece  of  coni|)ressed  sponge,  shaped  to  confonn  to  the  nasal  fossa,  and  coauwi 
with  a  thin  layer  of  melte<l  wax.  may  be  inserted.  The  moisture  of  the  part* 
penetrating  the  tent  will  causo  the  latter  to  swell  and  to  fin<l  ils  wav  into  ih« 
irregulnrilies  of  the  cavity,  thus  carrying  tho  fi*agments  into  jxtsition.  If 
this  be  retained  for  twenty-four  hours  befoiv  being  withdrawn,  the  tendency 
to  displacement  will  have  nuitcrially  diminished,  and  if  ner<lful  a  scrond  tent 
can  be  inserted.  Flippocratrs.  Avicenna.  .Vlbiicasin.  and  oihers.  aOcr  refine- 
tion  moulded  to  the  external  surface  of  the  organ  shields  ma<lv  of  ttnur  and 
while  of  eggs,  niul  sometimes  of  glue.  All  such  devices  arc  of  doubti\il 
value,  and  only  when  a  tendency  t*t  external  di!<]>lacement  exists  are  outsiiW 
compres.m»H  advisable. 

Tn  compound  fro  ctures  it  i.s  proper  lo  insert  one  or  more  ]>oint8cif  the  «n^i.f 
suture,  and  if  comminution  is  added  to  the  external  wound,  the  pieces, 
they  are  entirely  deta<'hod  iVom  the  surrounding  |iarts. should  not  horeut--.-  . 

Jit;crosist  may  tollow  espooially  compound  comminuted  fracture  of  the  oaml 
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bonea,  and  when  a  fragment  is  well  separated  and  loose  it  should  be  carefully 
pieked  away.  DisnlacHMiionin  of  the  furtihiuinoun  septum,  whifh  are  soiuu- 
tirne;^  conjoined  with  (rnc'Uii-o,areyenenillyti)IIawed  by  uiinvo}dal.>lo  deformity, 
8Ufh  an  sinkiiif^  of  the*  nose  ul  the  poini  ot'junetion  between  the  eartila^inous 
and  the  hony  iiurtioiiH  nr  iatenil  iiu-lination  **i'  its  extreniily.  Padding  the 
nostrils  alu-r  Uie  manner  already  described  will  measurably  pixn'ent  this,  or, 
if  thi.-*  is  inadequate  and  the  depression  is  marked,  it  may  oven  be  proper, 
after  the  manner  of  Haniillan.  in  order  to  release  the  cartilage  fi-om  its  un- 
natural position,  to  make  incisions  with  a  tenotome  through  its  mibRtanco, 
and  then,  inserting  a  thread  deeply  into  its  structure,  to  lift  into  place  the 
euukon  portion,  and  there  retain  it  by  tying  the  ligatui-e  over  a  rubber  arch 
previously  ihntwn  over  the  nose,  with  its  extremities  resting  on  the  sides 
of  the  fhce. 

Polypi  and  catarrhal  disease  of  the  Schneiderian  membrane  are  said  to 
follow  fractures  of  the  nose.     The  latter  I  have  seen,  but  never  the  former. 

Ammirosis  has  been  known  to  Hucceed  tliis  injury.  Dr.  .Tubu  W.  Martin* 
reports  Buch  a  case.     The  sight  was  after  &ome  time  restored. 

Fractures  of  the  Superior  Maxilla. — The  force  which  produces  a  fracture 
of  the  U]>por  Jaw  muhi,  as  a  rule,  be  dii'eci,  and  also  of  great  violence.  A 
kick  tn)m  a  horse,  a  blow  from  a  lever  suddeidy  released  from  restraint, 
the  impact  of  a  pistol-balL  are  among  the  most  common  causes  of  this 
injury.  The  fracture  is  otU»n  comminuted,  and  is  sometimes  attended  with 
ooneussion  of  the  brain,  or  with  fracture  of  other  bones  of  the  face  or  at 
the  base  of  the  skull.  Aftsociated  as  the  ujiper  jaw  is  with  no  fewer  than 
nineteen  bones,  such  results  create  no  surprise  as  the  blttws  which  it  may 
receive  are  transmitted  by  these  conducting  lines  of  articulations  far  beyond 
its  own  limits.  This  extensive  connection  of  the  upper  maxilla  will  ex)daiQ 
the  n»odusof  the  singular  accident  narrated  by  Puckard.f  where  a  man's 
head  was  caught  between  a  hoisting-mnchineand  the  floor,  causing  the  entire 
separation  *)f  the  face  fi-om  the  cninium  ;  also  the  ciiso  of  a  boy,  reeonlod 
by  WisemanJ  and  referred  to  by  llimiilton.  in  whom  the  entire  face  was 
driven  in.  so  that  the  finger  could  not  be  passed  behind  the  palate.  In  this 
cnso  the  reatoniiion  coiMd  be  eft'ecied  onl>' by  introducing  a  ohuit  hook  be- 
tween the  posterior  wall  of  the  pharynx  and  the  piilate  bones,  d»*awing  the 
parts  forward  and  building  them  in  position  until  the  disjiosition  to  recede 
was  oveivome.  Dr.  Fytt't^^  published  the  case  of  a  man  brought  into  the 
Westminster  Hospital  who  had  been  thrown  from  a  cab.  the  veliicle  turning 
over  upon  him,  wnicli,  in  addition  to  jtroduciug  a  fniclure  of  the  lower  and 
upper  jaws,  sr>  delached  the  bones  of  the  face  that  the  latter  moved  up  and 
down  in  the  act  of  swallowing,  as  though  nothing  held  them  t4»  the  head  but 
the  skin.  lu  this  case  not  a  toi)th  was  broken  ordisjdaced.  Both  this  patient 
and  the  j»receding  one  recovered. 

Fractures  of  the  u[)pcr  jaw^  are  often  produced  by  force  trausmitlod  from 
the  malar  bone,  the  latter  remaining  sound.  Thiw  portion  of  the  face,  being 
prominent,  is  likely  to  rt-ceive  the  vulnenuing  taidy  firet.  The  line»  of 
fracture  nuiy  run  in  vnrious  directions,  into  the  antrum,  through  the  nasal 
process,  through  the  alveolar  process,  or  into  the  orbital  and  palatine  plates. 

Being  concerned  in  the  construction  of  the  gustatory,  olfactory,  lachrymal, 
orbital,  and  dental  chambers,  and  cimtaining  numerous  channels  for  the  lodge- 
ment of  blood-vessels  and  nerves,  the  superior  maxilla^  possess  extraordinary 
reparative  power.  Mr.  Hutchinson  had  a  case  in  the  London  llosjutaKJI  in 
which  the  entire  alveolus  with  its  teeth  was  completely  detuche<l,  but  al^er- 
wards  united  to  the  body  (if  the  b(»ne,  without  subsequent  necrosis.  A  still 
more  ix^markable  instance  of  fraclui'e  of  the  upper  jnw  was  treated  in  the 

*  Medtul  PreM  and  CircuUr,  .September  23,  1874,  lUmilton. 

'f  Halgai^nc  on  Fraoturefl.  Packanl'tf  traDslatioD,  p.  SQli. 

i  Treatiiio  on  Surgery,  17:i4. 

I  Lancet.  3u\y  18.  1K5(K 

I  Hedio&l  Ciroutftr,  K«braar7,  18ft7. 
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University  Hospiial,  London,*  where  the  whole  dental  nrch  was  ecpiirated 
from  the  bones  and  lay  upon  the  inferior  maxilla:  this  patient  nsvovered 
likcwiHc  with  good  union. 

A  liid   was  bi-ouifht  into  the  University  Hospiiul,  Philadelphia,  who  had 
been  caught  between  the  bumpers  of  two  railioiui-L-ars.     The  wlu^le  t'aoe  was 

disjoined    tVom    the    head.      The 
Fio.  fififi.  up[it'r  jaws  were  greatly  comnd- 

tuit^-d,  I  he  interior  uiaxilla  was 
broken  into  four  pieces,  and  a 
number  of  ragged  wi»und»*  in- 
volved the  soft  parts  of  the  (ace. 
Notwithstanding  this  extensive 
nuitiln1ii>n,  all  the  fniginents  of 
the  upper  jaw  united;  n  jwrtion 
of  the  lower  maxilla,  being  in  a 
grcjit  measure  detached  from  the 
2=r  ^^y^^^  bone,  became   necrosed    and    wu 

removed.  The  defonuity  remain- 
ing after  recovery  is  well  repre- 
sented in  F'ig.  (356. 

The  two  upjK'r  maxilla?  are  occa- 
sionally separated  fmu»  each  other 
in  the  line  of  the  intorma&illary 
suture.  It  is  oHen  impoesible  to 
readjust  such  a  fracture,  and  tho 
violence  producing  the  disjunction 
may  even  pw>vo  fatal;  though 
a  case  of  this  kind  which  came 
under  my  observation,  in  a  chdd 
two  years  old,  recovered  without 
any  very  evident  deformity. 

The  bonej*  most  likely  to  partici- 
pate in  fnicture  of  tho   BU|H'rior 
maxilla  are  the  malar,  tho  nasal, 
Mftpftrta  the   palatine,  and   the   pterygoid 

process  of  tho  sphennid. 
Treatment. — A  cardinal  principle  to  be  obsen'ed  in  the  treatment  of  all 
fVactures  of  the  upper  maxjHii,  one  which  has  received  the  sanction  of  the 
most  eminent  names  both  in  this  country  and  abroad,  is  to  preserve  and 
replace  all  fnigraents  and  splinters,  the  tendency  to  heal  in  this  bone  lx.'ing 
stronger  than  in  the  other  bones  of  the  skeleton.  When  a  |*orlion  of  the 
alveolus  is  broken  away,  either  from  its  inner  or  its  outer  wull.^an  accident 
quite  common  under  the  old  system  of  extracting  teeth  by  the  key. — no 
dressing  is  demanded.  The  patient  is  to  avoid  chewing  any  hard  substance 
until  the  detached  fmgment  has  contracted  an  attachment  to  the  bom?.  It 
may  happen  that  tho  separated  piece  will  die:  if  so,  as  socm  us  it  is  suffi- 
ciently loose  it  should  be  removed  with  a  pair  of  bone-foix-eps. 

When  the  alveolar  pi*ocess  is  broken  into  two  or  more  fragments,  the  nieccA 
roitst  be  pressed  into  place  and  the  jaws  closed,  so  tliat  the  lower  dental  arch 
may  serve  as  a  supfxirl  for  the  fracture.  To  maintain  the  appositiou.  a  Bartoo 
or  a  Gibson  bandage  should  be  applied.  (See  Figs.  fifi2  and  663.)  If  the  t«o- 
dency  to  displacement  persists,  we  may  apply  tine  wii-e  to  the  teeth  ;  and,  if 
thi»  fails,  resort  sh(mlu  be  had  to  an  interdental  splint.  This  may  U^  <iin- 
structed  of  gutta-percha.  I  have  used  for  this  purjioHe,  with  great  rtdv^n 
tage.  a  piece  of  cork  with  a  groove  cut  in  its  upper  and  lower  surfar. 
one  to  receive  the  teeth  of  the  lower  jaw  on  the  side  of  the  fnictun*.  thu-  j.i^ 
venting  its  displacement,  and  the  other  to  receive  the  teeth  of  the  upiKT  jai 
I  have  then  bound  both  together  with  a  roller,  as  in  fractures  of  the  in^  ' 

•  BrItUb  ftttJ  Furngo  Qu&rt«rljr  HoTivw,  Ootubw,  ISAti. 
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maxilla.  .Should  the  teeth  be  loosened  and  partially  diHlix^atcd,  tboy  must 
bo  prcsHod  bark  into  iho  alveoli,  in  the  hopo  that  they  may  be  preserved. 

When  the  nasal  pmeegis  is  broken,  a  director  applied  through  the  nose  will 
Ber\'e  to  elevate  any  depression  which  may  exist. 

When  the  wall  of  the  aiitnim,  which  suppor-iH  the  malar  bone,  is  broken 
fn,  efforts  should  be  made  to  eorrect  the  dirtjilat'enient.  as  the  deformity  due 
to  the  depiVMsion  of  the  malar  bone,  if  not  remedied,  will  greatly  change  the 
appearance  of  the  face.  To  eftect  this,  the  finger  may  be  carried  into  the 
mouth,  as  dii-eeted  by  Hamilton.*  and  made  to  act  on  the  zy^omaiie  pi'ocess 
of  the  malar  bone;  or  the  elevation  may  be  accomplished  by  introducing  a 
strong  hi)t}U.  under  the  same  pnx'ess  through  an  incision  made  at  the  ante- 
rior edgt^  of  thi!  iiiHHScter  muNcIe,  with  unliseptio  precautions. 

The  same  author  speaks  in  commeitdalory  terms  of  a  screw  elevator,  which 
IB  applied  by  iniikiug  an  incision  over  the  nialur  bone,  then  screwing  the  in- 
etniment  into  Its  structure,  and  using  it.  as  a  means  of  raiwiug  the  depression. 

Complications. — When  the  fracture  is  thiimgh  thi'  nasal  processor  involves 
in  addition  the  nasal  hones,  there  may  be  such  a  lacenition  of  the  soft  parts 
as  to  be  followed  by  emphysema  of  the  face.  This  will  either  subside  sjsjnta- 
neoti!?ly,  or  may  require  for  its  ii^nioval  some  gentle  pressuiv  by  a  compress 
and  bandage,  or  the  fVce  use  of  collodion,  as  recommended  by  Heath.t 

Ab  the  nasal  pi-ocess  contributes  a  part  in  the  formation  of  the  lachrymal 
canal,  its  fracture  may  entail  inftanimator}*  disease  of  the  sac.  and  subsequent 
obstntction  to  the  passage  of  the  tears.  Under  such  circumstances  the 
treatment  applicable  to  stricture  and  llstula  of  the  lachryinal  passages  will 
be  demanded 

As  the  infra-orbital  nerve  traverses  a  canal  in  this  bone,  it  is  liable  to  be 
injunxl.  especinlly  in  iVaetunw  near  the  orbital  plate,  and  this  injuiy  will 
give  rise  to  neuralgic  attacks  or  to  sensory  jiai'alysis.  When  the  painful 
condition  can  be  traced  to  a  mechanical  cause,  such  as  pressure,  nothing  will 
avail  but  the  excision  of  the  offending  portion  of  the  bone  or  of  the  nerve 
beyond  the  limits  of  its  injury. 

'Hemorrhage. — This  may  come  from  the  vcrrkIs  of  the  snf>  parts,  as  the  facial 
arteiT,  or  from  those  of  the  }>one,  princiimHy  from  braiu-ht's  of  the  internal 
ma.xillary.  Secondary  hemorrhage  in  injuries  to  the  bones  of  the  face  was 
of  frequent  occnnvnce  (hiring  our  late  war.  and  in  many  instances  proved 
fatal.  To  control  this  complication,  the  primitive  carotid  was  ligated  iu  thir- 
teen cases.J  fivL'of  vvhi<"h  proved  successful.  When  the  bleetling  comes  from 
the  facial  artery,  or  from  one  of  its  branches,  the  vessel  should  be  sought  for 
and  secured.  When  the  hemorrhage  comes  from  the  bone,  and  does  not  cease 
after  a  i*ea8onab]e  time,  we  have  but  two  resorts, — either  the  ligation  of  the 
carotid  or  the  use  of  the  actual  cauteiy.  It  is  by  no  means  conclusive  to 
my  min<l  that  the  first  is  the  bettor  method.  The  collaleiiil  routes  will  very 
soon  conduct  the  blood  into  the  channels  aliove  the  ligature,  when  the  hemor- 
rhage will  be  renewed.  At  all  events,  I  do  not  believe  it  should  be  our  tirst 
resort.  It  would  be  bettor  to  excise  a  portion  of  bone  along  the  side  of  the 
fracture,  and  in  this  manner  seek  for  the  bleeding  point  or  points  and  apply 
the  actual  canter^'. 

Necrosis. — When  the  comminution  is  extensive,  some  of  the  splinters  may 
die  ;  and  as  soon  as  their  separatiou  is  ascertained  they  should  be  picked  away 


with  the  force 


ps. 


Fractures  of  the  Halar  Bone  and  Zygomatic  Arch. — The  malar  bone,  though 
much  exposed,  possesses  great  power  of  resistance,  and  will,  as  we  have 
learned,  hometimes  transmit  a  force  which  nuiy  be  applied  to  its  body  with 
sufficient  intensity  to  bre^k  the  upper  maxilla,  while  sustaining  no  damage 
itself.     The  soil  parts  over  the  bone  are  likely  to  be  contused,  or  they  tnay 


*  Fraaturvi  uid  LDXHtiuni.  p.  104. 


Injuric«  &nd  Di»oue6  of  tbo  Jaws,  p.  57. 

Medic&l  and  Surgical  Uiatury  uf  tha  War  uf  th«  lUbellioD,  Part  I.^  lurg.  vot,  p.  307. 
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bo  divided  like  an  incineU  wound,  and  boou  become  much  Hwollon.  Unloas  the 
antrum  is  broken  into,  there  will  not  b<^  much  displufenient  Seven*  pain 
may  follow  injury  lo  thJH  bono,  in  con8t'i]u«nec  of  the  damagi.'  inflicted  u[)4tu 
tho  temporo-nialar  norvc-filamentn  which  traverse  its  structure.  The  fracturo 
may  involve  its  body  or  processes,  and  the  foi-ce  producing  it  ma}'  be  propa- 
gated with  such  ^^olonco  to  the  brain  ae  to  be  followed  by  Bcrious  contrul 
concuHsion. 

From  DxperinicntH  which  I  have  mado  on  the  cadaver,  there  ib  reanon  to 
believe  that  the  zygomatic  pHKiess  \h  tho  part  of  the  bone  which  is  commonly 
broken.  In  four  »uccest*ive  fracturoB  which  I  produced  by  the  application  of 
force  to  the  prominent  part  of  the  cheek,  it  was  not  only  thin  procews  which 
gave  way,  but  in  oaeh  indlancc  the  fracture  passed  into  the  orbit,  terminatin:^ 
in  tho  sphenoidal  tiHSure.  Vciy  recently  I  witnonsed  a  fracture  of  the  asygo- 
maiic  proccH.'i.  produceii  by  a  cricket-ball,  which  extended  back  along  the 
floor  of  the  orbit. 

.Symptoms. — The  BignH  of  this  aooident  are  pain,  discoloration,  poaHibly 
mobility  aud  crepitation,  and  some  degree  of  def;:trm!ty.  Kxtrava»«ation  of 
blood  at  the  outer  canthus  of  tho  eye  i»  frequently  preHcnt.  and  if  tho 
fnicturp  rnns  into  tho  orbit,  implicating  the  infra-orbital  branch  of  the  tilYh 
pair  tA'  nerves,  there  ma}'  be  a  loss  of  nenpiation  in  some  of  the  anterior  teeth, 
in  thv  giiinH.  and  altio  in  the  alai  of  the  noae,  together  with  a  |)ortion  of  tha 
face  atljuining. 

Tkeatment. — If  there  is  diH[ihu*enient,  it  must  be  corrocd'd  by  pre?iHtins 
applied  insidu  of  the  mouth  or  outside  of  the  cheek;  thin  will  niOHt  likely 
prove  effective  if  the  zvgon»atic  procc?«s  Unn  been  bmken.  If  tho  body  of  tho 
bone  is  deprest^d,  which  implies  aUo  u  broken  antrum,  the  rtcrvw  elevator 
(aseptic)  (Fig.  657),  bored  into  its  AubHtance,  will  bo  the  most  convenient 
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method  of  restoring  it  to  the  proper  position,  iShouId  an  external  wound 
exist,  we  may  bo  able  to  reach  tho  deprt^Hsed  bono  through  the  antrum  with 
an  elevator  and  raise  it  to  the  pro|tor  level.  When  no  displacement  exislM, 
nothing  iw  i^equired  but  to  keep  the  parts  covered  with  a  lotion  of  lead-water 
and  laudanum. 

Tht'  ztjijomatic  arch  is  sometimes  broken  ;  but  the  accident  is  rare.  Jtfal^ 
gaigno*  states  that  ho  never  had  aoon  an  instance  of  the  injury,  and  had 
been  able  to  collectouly  fiveca^s.  Two  examples  of  this  accident  I  witneasvd 
on  tiie  same  dav 

Tho  foive  which  doterminos  a  fVacture  of  this  arch  will  generally  be  a 
direct  one.  and  the  part  which  yields  is  usually  that  on  the  tcnip<»ral  sido  of 
the  sulure.  This  part  of  the  arch  belongs  to  tlie  tcm|M)ral  bone,  and  is  much 
wejtker  than  that  part  derived  from  the  malar.  Hamilton  found  tho  tem- 
poral portion  to  give  way  in  those  fiiK'tujvs  of  the  zygoma  wbich  he  piN>duc«d 
on  tilt'  i'adaver;t  and  my  t>wn  experiments  have  yielded  a  wimilnr  ivsalt 
These  aocidentn  have  been  followed  by  deaib,  in  oouaequenoe  of  injury  com- 
municated to  tho  brain. 

Symptoms. — Unless  there  in  deformity  or  irregularity,  it  is  difficult  to  ai&ra 
the  exiHience  of  such  a  fracture.     The  swelling  anJ  contusion  of  the 
parts  conspire  to  mask    the  condition    beueatb.      Unusual   moveniont 
crepitus  may  be  detected  when  the  zygomatic  arch  is  tirmly  pressed  by 
pOBite  forces,  yet  the  margins  of  the  fracture,  which  runs  usually  in  a  truuh 

•  Tr«Ati»o  on  FntctorM.  PEckkrd'i  tnuii.,  p.  289. 
"f  Frmoturv«  ftutl  Luxaliuuai,  p.  100. 
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vers©  direction,  nuiy  so  interlock  by  their  irregularities  afl  to  render  the  bone 
imniovahle.  When  wc  coiiHidoi'  tho  Hiiatomiciil  connections  of  the  zyiffoma, 
it  will  be  appariMit  that  it  can  rarely  be  (li8])hieed.  except  in  two  direclioiiH. 
viz.,  inwards  and  outwards.  To  its  upper  edge  irf  atluched  the  strong  tem- 
poral api»neui*osi8,  and  to  \i»  lower  bonier  the  ina8.«uter  nmsele.  Htructures 
which  prevent  cither  upward  or  downward  diHplneemcnt.  In  most  cartca. 
therefore,  the  force,  opt»rating  from  without,  will  drive  the  arch  inwards,  thus 
giving  rise  toBome  depression.  Duverney*  relates  un  instance  in  which  the 
violence  was  applied  trom  within,  thus  forcing  the  arch  outwards.  Packanl 
records  the  cane  ^jf  a  sailor  admitted  to  the  Pennsylvania  Hospital,!  whose 
zygoniaTi<'  arch  had  been  broken  sonic  time  before,  hj'  a  chain  falling  on  his 
head  and  shoulders,  and  which  had  united  with  a  convex  deformity. 

Should  the  fracture  be  nuah  depressed,  a  fragment  may  ])enetrate  the 
tendon  of  the  temporal  nuiscle  and  diMiblo  the  movementa  of  the  lower  jaw, 
causing  at  the  same  time  nuicli  irritation  and  pain. 

Tkbatmb.nt.— ShfKitd  the  arch  be  broken  without  displacctncnt,  it  will  imly 
be  necessary  to  apply  an  anodyne  lotion  over  the  part,  and  to  secure  quiet  to 
the  massoter  muscle;  Urn  jaws  should  be  bound  together  with  a  Barton  or  a 
Gibson  roller.  When  there  is  depression,  the  question  of  interference  will 
depend  upon  the  urgency  of  the  symptoms.  If  the  temporal  muscle  is  not 
injured,  tlio  case  may  safely  bo  Icii  alone,  as  when  the  fnicture  is  near  the 
middle  we  have  no  means  of  elevating  the  arch  without  an  external  wound. 
Should,  however,  this  muscle  be  penetrated  or  compressed. — a  ciRnimstance 
certainly  of  extreme  rarity. — it  would  bo  pi-opcr  to  inlr<»duee  an  elevator 
through  the  external  wound,  if  one  exists,  and,  conducting  it  beneath  the 
bone,  raise  the  latter  into  place.  When  no  wound  is  present,  an  incision 
must  be  made  for  the  lever.  When  such  an  incision  beo<mies  necessary,  it 
should  be  carried  along  the  lower  nilher  than  along  the  up|ier  mari^in  of  the 
zygomatic,  as  was  done  by  Forrier;J  and  although  a  fi-w  muscidar  tibros 
belonging  to  the  masweter  must  be  cut,  yet  we  shall  haveadependent  wound 
for  the  escape  oi  any  collections  of  blood  or  ot'  ]>uw  wliich  may  follow  (he 
operation.    If  done  antiseptically,  no  inHainmatory  effects  may  be  anticipated. 

If  the  displacement  is  outwards,  external  pressure  will  correct  the  devia- 
tion. The  necessity  of  contining  the  jaws  together  after  such  fi-actures  is  as 
iro]>erativo  as  in  similar  injuries  of  the  other  bones  of  the  face. 

Fractures  of  the  Inferior  Maxillary  Bone. — These  fnictures  occur  about  as 
often  as  fractures  of  the  ulna. — (hat  is,  as  comparcJ  wiih  fractures  in  other 
bones,  in  the  ratio  of  2.4  per  cent.  In  the  Pvnnsylvauia  Hospital  209  eases 
were  treated  during  a  period  of  Ibrty-four  years. 

These  fhictures  are  produced  by  direct  force,  applied  either  to  the  side  of 
the  bono  or  upon  the  coin.  A  blow  frf»m  the  fist,  falls  upon  the  face,  a  kick 
fW>m  a  horse,  are  among  the  most  common  causes  of  the  injury. 

They  are  divided  into  fractures  of  the  body^  nimus,  and  procettscs. 

When  involving  1  he  body,  they  may  be  situated  at  any  point  from  the  angle 
to  the  symph^-sis  of  the  lirme.  They  mavi^xtend  thniugh  the  entire  thickness 
of  the  bone  (Fig.  658),  or  may  be  confined  to  the  alveolar  process.  Though 
the  presence  of  an  opening  or  w<mnd  communicating  with  the  mouth  renders 
these  fnictures  compound,  yet  this  does  not  necessarily  prolong  the  treat- 
ment or  induce  a  tedious  suppuniiion,  as  in  compound  I'ractures  of  other  bones. 

Double  (Fig.  659)  and  trinle  fractures  are  quite  common.  Hamik*m,§  in  a 
collection  of  33  cases,  frnina  13  broken  at  two  or  more  points;  19  of  the  33 
■were  comminuted.  Mr.  IViland  had  a  case.||  at  Guy's  Hospital,  in  which  the 
jaw  was  broken  into  five  pieces  by  the  kick  of  a  horse. 

Portions  of  the  alveolus  are  not  unfrequently  broken  off  in  the e^traetiou 


■  BalletiD  de  I&  Socifrt^  AoEtomiquti,  1810,  p.  138. 

IMalf^aifTDc  oD  FracturM  and  LuxbUodb,  niakard's  trmni.,  p.  2Htf. 
Bulletin  de*  Soiencw  MCdioolet,  tome  x.  p.  100. 
Vncturra  and  Lax»tion8,  p.  109.  ||  Brjant'a  tiurgerj,  p.  369. 
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of  teoth .-  I  havo  froquoiitly  Imd  <X'ca6ion  to  remove  fhigmont^  of  necroMd 
bone  after  nueh  aperationn.  Thore  is  a  dtft'erenoo  of  opinion  among  sur- 
geons ufl  to  the  mo8L  CH»mmon  nituation  of  t'raoiiireH  of  tho  lower  jaw.  Mr. 
Erichsen*  thinks  ihat  they  occur  generally  in  the  body  of  the  bone,  near  to  tbc 
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symphysis,  extending  between  the  lateral  incisor  and  the  canine  tooth.  The 
synmhyais  is  not  so  commonly  fnictuivJ.  Mr.  Southf  i*iyy&  that  between  tb« 
midale  of  the  bone  and  the  insertion  of  the  miWHeter  muscle. or  between  tb« 
insertion  of  the  maseeter  ami  the  coronoid  procens,  are  the  usual  places  of 
thin  fniotui'e. — a  Rtatonionl  which  is  certainly  comprehensive  enough,  as  it  in- 
eludes  the  oritirit  half  of  the  bone.  HohucH  CooteJ  says  that  the  UNUal  M«t 
t)f  fmcture  in  between  the  syiiiphyBiti  and  the  insertion  of  the  nuunt-oter  mus- 
cle, and  rarely  al  the  symphysis.  Uroi^sS  states  that  the  most  common  point 
is  towards  tbe  anterior  extremity  of  the  bono,  beginning  between  the  fiwt 
and  second  incisors,  and  next  in  fVequcncy  is  the  ascending  ramus;  that 
fraciui*e  at  the  symphysis  is  unusual,  and  when  it  does  happen  it  is  chiefly 
in  young  siihjects.  before  the  union  of  the  two  halves  has  taken  place. 
Bryant ||  fixes  the  position  near  to  the  canine  tooth,  the  weakest  par1>  of  the 
bone.  Jlamilton,Y  iJ*  22  casus  of  tVacturo  through  the  body  or  the  bone. 
found  15  at  or  near  the  mental  foramen.  Syme**  eays  that  the  f^-jicture  is 
usually  seated  opposite  to  the  bicuspid  tooth, — that  is,  noiir  to  (he  anterior 
mental  foramen, — and  is  randy  met  with  either  at  the  ranuis  or  at  the  syra- 
physis.  Most  of  the  cases  which  have  come  undermy  own  observation  were 
situated  close  to  the  inner  side  of  the  anterior  dental  fonimen.  [  have  ^eo 
A  single  case  of  fracture  at  the  symphysis,  in  n  ])atient  nearly  sixty  years  of 
age.  Hamilton  has  collected  eight  casesffof  ihisfracturo,  only  oneof  which 
was  under  ten  years  of  age.  Of  15S  cases  of  fi*aeture  of  the  lower  jaw 
adnnttod  into  the  Pennsylvania  Hospital,  5  were  under  ten  years  of  age.  A» 
in  other  fracturet*.  the  largest  number  occur  between  twenty  aud  thirty. 
The  direction  of  the  fractui-e  is  generally  oblique;  occasionally  it  is  verticUi 
or  it  may  bo  longitudinal  in  cases  which  involve  only  the  alveolar  proceM^ 
In  passing  through  the  thickness  of  the  bone,  Malgaigne  thinks  the  course 
of  the  fracture  ir*  oblique  fVom  without  inwards,  and  towards  the  rami 
Such  is  very  frequently  the  case,  though  the  reverse  is  equally  true, — a 
which  may  be  corroborated  by  examining  the  8[>ecimens  of  the  injury  in 
pathological  tabinot.  When  the  ramus  is  the  seal  of  fracture,  the  ooursis  e* 
direction  of  the  latter  may  be  through  tbe  angle  or  at  a  |Kiint  above,  aud  if 
generally  more  or  less  oblique.  Wben  the  condyloid  process  is  involved,  th» 
separation  occurs  through  the  constricted  part  called  its  neck.  Fracture  o/ 
the  coronoid  ]>roeesH  is  exrceUingly  rare.  I  have  never  f^een  a  out^e  of  tbt 
kind.  The  great  dopth  and  sheltered  situation  of  these  proce-sscs,  which  at» 
Bltuated  behind  the  zygomatic  arches  iu  the  temporal  fossa,  place  them  ftr 
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of  danger.  An  oxlraordinary  case  of  Houzelot'ij  ia  mentioned  by 
Malgniifne,*  in  whioh  lioth  roronoid  and  c<»ruIyloid  pn>(!i*H8eH  were  broken^ 
together  with  the  symphyflifl  of  the  bone. 

SvAiFTOMH. — (jiCMR*rally  thcro  in  not  niiu'h  ditHcully  in  doteniiirn'njir  the 
existence  of  this  frai'IurLv  allhoii^h  whon  Iliu  separation  is  ineoni|>letc  it 
may  not  be  detected.  There  is  a  fixed  :ind  deep  pain,  which  is  greatly  in- 
creancd  hy  any  nnwcmentw  whicli  disiiirlKhequietudG  of  I  he  jaw,  a.s  opening 
and  closing  the  mouth,  swallowing,  or  oven  taking  a  full  inspiration.  In 
addition  to  pain,  jirelernatural  inuhility,  crepitus,  and  deformity  are  present. 
The  mobility  and  crepitus  are  best  determined  hy  gnisping  the  body  of  the 
jaw  between  the  thumb  and  !in«iei*ot' one  hand  and  the  angle  or  ramus  with 
those  of  the  other  hand,  and  applying  Ibcce  in  opp+jsile  directions.  The 
defonnity  is  twofold.  The  fntgmeulH  not  only  overlap,  but  one  rises  above 
the  other,  thus  de^tiwing  the  continuity  in  the  line  of  the  dental  arch.  It 
is  proper  to  remark  Fiore  that  thci'e  are  natural  irregularities  in  tlie  line  of 
the  teetli  altogether  consi.^tent  with  a  f«ound  state  of  the  jaw.  The  direction 
of  the  fracture  is  rarely  transverse  ;  generally  it  is  oblique,  the  obliquity  being 
from  before  backwards,  and  trom  without  inwards. 

When  the  break  is  at  the  symphysis,  one  fragment  will  be  a  trifle  higher 
than  the  other,  the  lower  being  the  side  on  which  the  fracturing  force  was 
a]>plied.  This,  I  think,  ia  dependent  on  weakness  of  the  musclee  of  this  side, 
produced  by  the  injury. 

In  fnictures  which  take  place  in  front  of  the  masseter  muscle,  the  pos- 
terior fragment  will  generally  be  found  e.xterior  to  the  anterior  fragment, 
especially  when  llie  line  of  sepanition  runs  ohliijnely  IVom  without  inwards 
and  upwards  and  buckwurds.  Should  the  line  of  t'racture  run  in  theo|>po8ite 
dii'eclion.  the  displacement  will  he  the  reverse, — that  is,  the  anterior  fragment 
will  assume  a  position  external  to  the  other. 

In  explanation  of  the  overlapping,  we  must  recognize  two  factors,  vis.,  the 
action  of  the  digMstric  nius(*lo  on  iho  injured  side,  and  the  influence  of  the 
internal  pterygctid  ami  the  external  portion  of  the  masseler  muscle  of  the 
sound  side,  these  two  forces  acting  on  the  anterior  fragment,  whilst  the 
internal  pterj-goid  and  ihc  deep  maHsetcr  muscles  of  the  injured  side  affect 
the  posterior  fragment. 

For  the  second  change — that  which  results  in  an  inequality  in  the  hori- 
xoutal  platies  of  the  two  fragments — two  causes  are  to  be  assigned:  first, 
the  weight  of  the  anterior  fragment,  and  (he  conjoined  action  oi'  l  be  dii^astric, 
gonio-hyoid,  and  genin-hyo-glossus  muscles  on  thepiime  ;  secondly,  the  power 
of  the  posterior  tibros  of  the  temporal  nnmcles,  together  with  ihu  superficial 
part  of  the  massoter  anri  internal  pterygoid  mnsrles.  acting  on  the  posterior 
fragment.  When  the  body  of  the  bone  is  bi-oken  on  both  sides,  the  central 
portion  descends  and  recedes  by  its  own  weight  and  tlie  action  of  the  mus- 
cles attached  on  either  side  of  the  sjrmphysis.  When  the  head  is  depressed 
towards  the  chent,  this  central  segment  will  rise  a  little,  but  not  to  the  level 
of  the  other  portions  of  the  jaw. 

When  the  ramus  of  the  lower  maxilla  is  the  part  implicated,  there  is  gen- 
erally not  much  diHurrangement  of  the  fragments,  in  consequence  of  the  two 
planes  of  tuuhcIos,  the  masseler  and  the  pti^iygoid,  covering  this  part  of  the 
bone,  and  acting  as  splints. 

When  the  break  occniv  in  the  iierk  of  the  condyloid  process,  there  is  a 
deep-sealed  pain  ex]>erienced  in  front  of  the  ear.  aggravated  by  opening  the 
mouth  and  by  prensuiv.  The  upper  fragment  is  dmwn  forwards  and  up- 
wards by  the  ext4.MTial  pteiygoid  muscle,  and  hy  ^i*asping  the  b<ine  at  the 
angle  and  moving  it  forwards  and  backwards,  crepitus  may  bo  distinctly  felt; 
if  a  linger  be  placed  on  the  condyle  of  the  jaw  whilst  this  movement  of  the 
angle  is  made,  it  will  he  found  to  remain  motionless.  The  lower  fragment 
wiU  be  dmwn  up  by  the  masseter  and  internal  pterj'goid  muscles,  changing 
the  expression  of  the  face  on  the  affecied  side. 

*  Frucluree,  p.  400. 
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Fracture  of  the  coronoid  process  ia  an  accident  of  great  rarity,  and  is  diffi- 
cult to  (iiagnose.  Gurlt  given  two  cases.  It  may  Ite  conjectured  wh^u  a 
finger  placed  over  the  temi)oral  region  lUils  to  dtueet  any  movement  of  the 
tem{)oi*al  muscle  wben  the  mouth  is  opened  and  closed.  Sanson  states  that 
this  pn)ce8ti,  when  broken,  does  not  unite. 

In  many  of  the  fnicturos  of  the  jaw  there  is  a  considerable  flow  of  saliva 
possc^f*ing  a  very  ofl'ensive  odor. 

Complications. — We  might  suppose  that  the  inferior  dental  nerve,  from  iti* 
position,  would  frequently  sufter  damage  in  fmctures  of  this  bone,  and  thus 
give  rise  to  ti*oublo8onie  symptouih ;  and  yel,  0!i  the  testimony  of  Uamiltoa 
and  others,  such  injury  is  almost  unknown.  Deafness,  accompanied  with  un- 
usual sounds  in  the  head,  has  been  known  to  follow  fractures  of  the  inferior 
maxilla.  Rossi  has  observed  local  spasms,  and  Flajani  general  convulsions 
of  the  body,  after  this  injury;  but  all  such  sequences  aiv  probably — bm  be- 
lieved by  tetit  and  others — the  result  oi'  inli*acranial  damage,  rather  than 
of  accident  to  the  jaw. 

Bleeding  from  the  ea»*s  sometimes  follows  this  fracture,  induced  by  the  force 
being  tiiinsmitied  to  the  external  auilitory  canal  through  the  condyles  of  the 
jaw.  Mr.  Holmes,  in  1860,  spoke  of  a  specimen  in  which  a  part  of  the  neck 
of  the  lower  jaw  was  driven  into  the  extenuil  auditory  canal. 

Paralysis  of  one  or  tnore  of  the  muscles  uf  the  face  is  also  among  Uw 
afler-efl'ccts  of  this  injury, — the  ri'sult  of  cuntu-sion. 

Swelling  of  one  or  more  of  (he  salivary  glands  is  occasionally  met  ivilh, 
and  may  end  in  an  abscess  opening  into  the  mouth  or  upon  the  neck. 

Neci*osi8  will  sometimes  follow  ilio  fracture  and  retard  the  cure. 

Prognosis. — Fracturoa  of  the  inferitir  maxilla  usually  do  well.  We  may 
not  be  able  in  all  cases  to  prevent  a  certain  amount  of  deformity,  such  a»  an 
irregularity  of  the  dental  arch  ;  but.  even  when  this  exists,  no  maturial  in- 
convenience will  be  experienced  by  the  patient. 

Tardy  union  is  not  uncommon,  but  non-union  is  nixv.  I  believe  the  saliva 
has  some  influence  in  produflng  delay  in  the  consolidation;  and  the  presence 
of  the  smallest  necrosed  fragment  will  defeat  the  healing.  I  have  seen  sev- 
eral eases  in  which  fi*oni  this  cause  the  union  was  prevei»ted  for  over  four 
months.  The  givatest  ditficulty  will  be  etieounicred  in  double  an>l  in  vmn- 
minuted  fmctures;  and  under  the  n^ost  skllfid  »nd  ingenious  management 
cajH)s  will  sometimes  i>ccur  in  which  a  perfect  cure  is  imjtossible. 

Treatmk.nt. —  In  nimple  fracture^  of  the  body  or  of  the  nintusof  thr  lower 
jaw,  the  parts,  if  diwirranged.  should  be  adjusted  by  manipulation,  and  lh« 
bone  evenly  supiKirted,  and  afterwards  bound  securely  to  the  upper  maxtlla. 

The  lingers  of  the  surgeon  will  accomplish  the  firht  indication.  The  semnd 
will  be  fultillod  by  fonning  out  of  gulla-porcha,  or  light  binders'  bnurtl,  n  cur>- 
shaped  splint.  F'or  this  purpose  take  a  piece  of  either  of  thu  alx^ve  materinU 
four  inches  long  and  two  and  a  half  inches  wide,  slit  it  upone-thinl  of  its  It^nt^th 
from  each  end  (Fig.  (J60),  and  cut  out  a  concave  portion  tVom  one  8t<le ;  fold 

the  ends  of  one  side  within  ihowi 
Flo.  660.  of  the  otherside.  at^er  it  ban  luvn 

Tin.  661.  immersed  for  a  nborl  tiim*  in  hoi 

water.  When  dry.  it  will  har« 
the  form  id'  a  cup  (  Fig.  ti61  \  for 
the  reception  ol  the  chin,  thv 
concave  side  adapting  ithclf  lo 
the  convex  surface  of  ihe  nv^ok. 
Thin  splint  is  to  be  padded  with 
cotton  and  applied  beneath  the  chin  and  jaw.  The  third  indication — that 
Beouring  the  jaws  together — is  accomplished  by  the  bandage  of  Uarton.  (F^ 
662.)  Professor  Gibson  employed  a  bandage  very  well  adapted  to  efTinrt 
same  ends  an  that  of  Barton.  (  Fig.  663.)  Dr.  Garretson  unes  a  lutHliticatit 
of  the  Baiton  dressing  <  Fig.  664).  which  can  be  loosened  or  ti>^htene«i 
pleasure  without  removing  the  eutire  bandage.     Professor  IIatnllt4»n,  in  (1 


B^at  ent  aot 
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Pig.  662. 


Fio.  G63. 


management  of  fracturoe  of  the  inferior  maxilla,  employe  a  dressing  com- 
posed  of  a  firm  sti-ap,  whicli  passes  from  beneath  the  chin  to  the  (op  of  the 
liead,  where  it  bueku«  near  lo  the  anterior  fontanel;  a  second  stnip.  made 

I  of  strong  lineu  webbing,  h  looped  over  the  vertical  one  of  leather  a  short 
Btfloo'i  (»n<Ug»  for  fractnn  of  the  inhrlor  duuIIIa. 


(iitMKiD'i  li«iul&f«  for  n^ctnr*  of  the  lover  Jkw. 


distance  above  the  ears,  and  is  buckled  behind  the  occiput  and  over  the  fore- 
head. A  third  strip  passinjt^  over  the  top  of  the  head  antcro-posteriorly 
secures  the  viM-lieiil  and  horizontal  baudn  together.  (Fig.  665.)  The  ordinary 
fonr-taile*!  sling  is  sometimeH  used  in  dresaing  fractures  of  this  bone  ;  but  ita 
insecurity  lendeix  it  objectionable. 

In  Philudt'lpliiu,  the  baiidai^c  of  Barton  is  the  one  generally  adopted,  and 
certainly  it  accomplishes  as  weH  as  any  other  in  use  the  twofold  purpose  of 

Fig.  6fi6. 


Guntson'i  buiiUg*  for  fncture  of  ibe  lovfi  J««. 


BuDtltoirf  ImntlAge  for  (nicturp  uf  Uw  kiww  J««. 


securing  together  the  jaw8  and  retracting  the  chin.     Thi«  dressing  is  some- 
what like  that  formerlv  used  by  the  French  surgeons.     (Fig.  066.) 

When  the  fracture  Is  through  the  neck  of  tlie  condyloid  process,  it  may 
bo  necessary,  to  modify  the  dressing.  The  upper  fragment  is  liable  to  be 
drawn  forward,  upward,  and  inward  by  the  external  pterygoid  mundes,  and, 
as  we  have  no  very  certain  means^  when  such  is  the  case,  of  restoring  it 
to  its  profHjr  functional  position,  the  only  alternative  is  to  carry  the  lower 
fragment  in  the  same  direction,  in  order  to  etfect  a  juxtaposition.      Mai- 
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gai^ne  was  able  in  n  case  of  Ibis  fracture  to  push  the  condyle  back  into 
position  by  means  of  his  finger  carried  along  the  upper  and  lateral  wall  of 
the  pharvnx. 

To  secure  the  parts  in  place,  it  will  be  necessary  to  place  a  comprww  of 
muslin  in  the  recewH  between  the  neck  and  the  angle  of  the  jaw,  and  apply 
the  bandage  designated  the  *'  croBsed  of  the  angle  of  the  jaw."     (Fig.  6H7.) 


Fio.  6tl7. 


Fio.  fift6. 


French  npiiuiiitu  fur  Ovctur*  of  lb*  Uwrar  Jkw. 


Th«  mmtA  ot  Hh'  atiRtw  uf  th«  inw  tot  Itm^ 
tun-  t)tri'U|;h  th»  tiM-k  nt  the  n>ntl>)ii.  Tb»  tuna 


The  dreAsings  »hauld  be  renewed  whenever  they  become  loose.  The 
patient  nhoiild  not  attempt  to  speak  or  to  open  the  jaws. 

In  the  coiirfto  of  tive  or  six  weeks  the  bandai^es  may  ho  laid  aside  ;  but  the 
patient  must  be  cnreAil  not  to  masticate  any  very  hard  subfitanoos,  for  fear 
of  rerraciuririg  the  bone. 

We  may  now  consider  the  management  of  cases  of  a  more  complicated  and 
troublesome  nature. 

Irt  addition  to  the  fVacture.  Kome  of  the  teeth  may  be  loosened,  or  even 
entirely  detached  fi-om  the  alveoli,  and  remain  suspended  by  a  shtvd  of  the 
gum.  These  should  be  immediately  re]>laced.  uiiIchs  they  hapjien  to  be  in 
the  line  of  the  fracture,  for,  even  if  they  do  not  i-egiiin  their  attachnienl,  no 
harm  can  come  of  the  attempt.  Dr.  \Vatt*on,  of  this  city,  had  a  case  Id 
which  two  of  the  incisors  were  driven  through  the  bottom  of  the  alveolus 
deeply  into  the  cancellated  tinsue  of  the  jaw,  whore  they  remaiuod  vriihoul 
givmg  rise  to  any  inconvenience  whatever. 

In  cases  of  either  single  or  multiple,  compound  or  comminuted  fVacturva. 
where  the  displacement  obstinately  persists  in  spile  of  theordii)ari>'dreN!ting. 
there  are  several  devices  in  ut^e  to  overeome  the  diflieuUy.  Before  remjrtJi 
to  snch,  the  patient  should  be  placed  in  bed  on  his  back,  with  th^*  hi 
neither  to  the  one  side  nor  to  the  other,  but  sufficiently  elevated  to  bring  _ 
chin  well  t^) wards  the  sternum.  Such  a  position  will  sometimes  removo  imme- 
diately all  dinarrarigement  of  the  fragments,  and  it  should  be  maintained  far 
five  or  six  days,  when  the  patient  may  again  be  allowed  to  rine.  without  any 
tendency  to  a  return  of  the  displacement.  If.  however,  we  are  not  suc««e>»- 
ful  by  this  plan  in  correcting  lUv  vicious  lendoneiesof  the  iVagmentM.  a  foreoJ 
coaptation  may  he  attempted  by  fastening  together  the  teeth  on  op]»QMU 
aides  of  the  break.  This  device  is  as  old  as  Hippocrates.  For  this  pto^ 
pose  iron  or  silver  wire  is  bettor  than  silk  or  hempen  thread.  The  pn^ 
tico  in  my  hands,  however,  haa  not  been  satisfactory.    The  ligaturMan 
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prone  to  become  disarranged,  to  make  the  gums  sore,  and  even  to  loosen  the 
teeth. 

A  second  mode  of  maintuiitin^  the  apposition  of  the  fVagments  is  by  a  cap 
of  metal  constructed  of  silver,  or  of  some  composition  of  tsufficient  resistance 
to  bo  fualiioned  intu  a  <.^ap,  which  is  made  to  bridge  over  the  fracture  and 
rest  iijioii  the  teoth  on  either  sirle. 

A  third  device  is  the  use  of  what  are  called  intei*dental  cpUnts.  These  are 
mndo  <»r  vulcanized  rubber  or  of  metal,  The  most  elaljorate  are  thoHeof 
Gunning  and  of  Kingnley,  of  New  York,  and  that  of  Dr.  Bean,*  of  Atlanta, 
Georgia.  In  the  preparation  of  these  splints  an  impression  is  first  taken  of 
the  teeth,  both  of  the  upper  and  of  the  lower  jaw.  The  fragments  of  the 
broken  bone  are  to  be  taken  sepaimtely.  The  impression  is  made  in  wax, 
which  senses  as  a  pattern  for  a  plaster  east,  &om  which  the  vulcanite  is  sub- 
sequently fashioned. 

Among  the  simplest  of  Gunning's  splints  are  the  forms  shown  in  Figs.  G68 


Fro  668. 


Fio.  669. 
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OaoDlDg'i  iDtfnItfDiKi  «|>llni :   A  polun  to  ttw 
Corfuntliuua  for  injwtiuic  water. 


OanoUig  •  luuniouul  vpliiiL 


Fio  670. 


and  669,  which  receive  all  the  teeth  of  the  lower  jaw,  extend  a  short  dis- 
tance over  (he  gum.  and  have  perforations  throuirh  which  to  throw  a  stream 
of  liquid  for  I  he  purpose  of  cleuuliness.  This  splint,  when  placed  in  position, 
fonns  a  cap.  and  is  kept  in  place  by  securing  the  jaws  together  with  a 
bandage,  or  by  means  o(  screws  passed  between  Iho  teeth. 

A  third  s])ltiit  of  Dr.  (.Tunning's,  one  which  ho  uses  in  cases  where  the 
teeth  have  been  lost,  is  formed  by  connecting  steel  branches  with  the  inter- 
dental part  of  the  apparatus,  of  which  the  up- 
per branch  parses  along  the  .Huperinr  part  of 
the  face,  and  the  lower  one  along  the  outside 
of  the  lower  jaw;  thc^e  arc  kept  in  place  by 
three  bands,  one  being  placed  at  the  chin  in 
order  to  hold  the  jaw  up  in  the  splint,  one  lim- 
ning from  the  metal  hand  to  the  back  of  the 
neck,  and  one  pas.^inir  to  a  cap  which  is  worn 
over  the  head,  and  with  which  the  splint  is 
connected.     (Fig.  670.) 

Kingsley,  of  New  York,  a  verj-  ingenious 
dentist,  forms  a  simple  splint  IVom  vulcanized 
rubber.  In  its  preparation  an  impression  of 
both  jaws  is  taken  in  plaster, — the  lower  jaw 
with  its  dcfoi'mity  or  displacement.  The  im- 
pression of  the  latter  is  divided  at  the  place  of 
ft-acture.  and  then  united  so  as  to  conform  to 
that  of  the  upper  jaw.  From  this  mould  of 
the  lower  jaw  the  rubber  is  fashioned  into  the 
proper  form :  ft-om  it  puss  steel  rods  of  light 
wire  one-sixteenth  of  an  inch  thick,  which,  when  the  splint  is  introduced 
into  the  mouth  and  adjusted,  run  trom  the  comer  oi^  the  mouth  along  the 

*  nicbiuanti  Mv^licnl  Juamal,  Febru&rj,  ISM. 
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side  of  the  chock,  lonuiaating  in  fVont  of  the  oar.     CFig.  671.)     When  ap- 
plied, the  tuetli  occupy  the  cavities  in  the  splint,  the  latter  being  kept  in 
pot^itioii  hy  a  strip  of  n>ller  passed  beneath  the  ehiu  I'rorn  one  arm  of  the 
Apparatus  to  the  oilier. 
The  fipliut  of  Dr.  Beun  rosembleB  closely  that  of  Dr.  Gunning,  and  is  well 


Pio.  671. 


Klijftslay^t  InlerdenUl  ■pllnt. 

suited  for  the  treatment  of  cornmiuuted  fractures  of  either  jaw.  It  is  cobT" 
Btrueted  of  vulcanized  rubber,  and  is  tilted  to  tlie  teeth  of  both  the  upper 
and  the  lower  iniixilla.  by  an  impression  pi*eviou«ly  taken  in  wax.  (Fig.  672.) 
The  splint,  when  applied,  is  ke)>t  in  position  by  straps  which  pass  over  ana 
an)UTul  the  head,  and  alno  behind  the  neck.  (Fig.  673.)  During  our  late 
war  Dr.  Boan  liad  charge  of  a  hospital  at  Macon,  Georgia,  especially  ^i 
apart  tor  injuries  of  the  jaws,  in  which  over  forty  cases,  attended  with  pecu- 
liar complications,  were  treated  with  the  most  satistactory  result**. 

It  will  be  perceived  that  all  these  splints  must  have  a  limited  value.  M 
their  eonslruction  requires  a  degree  of  manual  skill  not  generally  po^se^aed. 

Fig.  678 


Fxo.  672. 


U««D'*  inii^nieouU  ■[ilinL 


ltMtt\i«|dlrtlap)imil 

In  cities  or  townft  where  the  services  of  an  intelligent  dentist  oan  be  eoii^ 
mauded.  Ibeir  value  in  many  instances  cannot  be  overestimated. 

Professor  IIamilto[i,  in  1849.  introduced  to  the  notice  of  the  profcrioion*  ft 
method  of  preparing  gutta-percha  for  interdental  appliances  which  pUr«t 
them  within  the  reach  of  every  one. 

He  directs  that  pieces  of  the  gnm  be  immersed  in  hot  water,  and,  wbeo 
well  soiYencd,  moulded  into  wedgeshajied  blocks.  These  are  carried  be- 
tween the  back  teeth  on  each  side  of  the  jaw,  observing  to  bring  the  pWd* 
*  Uuff&lu  M«Ui(Ukl  uid  SurgicAl  JuumftI,  vuL  vL  p.  U4,  August,  IMV. 
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on  the  Hide  of  fraL-turu  HufificioDtly  far  forwaitl  to  include  the  h'ne  of  frac- 
turo.  Aflter  these  pieces  have  been  udjuHlotl,  ihe  finii^ers  are  placed  under 
the  body  of  the  jaw,  pressing  it  firmly  up,  olosing  the  mouth,  and  embedding 
the  teeth  in  the  jiIaHlie  gum.  The  tih^er^*  passed  along  the  base  of  thf  jaw 
"Will  ascertain  if  the  line  is  uniforin  or  if  tlio  fragments  are  on  a  level.  A 
few  minutes  will  nuHice  lo  harden  iht*  gum,  when  the  mouth  nmy  iie  opened, 
and  the  splints  removed  and  turned  into  shape,  after  which  they  can  bo 
re-inserted  and  the  jaws  bound  together  with  one  of  the  dressings  already 
described. 

In  certain  cases  of  emnumageable  displacement,  the  fragments  Imve  been 
drilled  and  secured  tngelher  tiy  silver  wire.  A  case  of  this  kind  is  reported 
by  Kirdoch,  of  Chftrleslon,*  and  another  by  Hatnillon.t  in  the  last  tho 
bone  wa!<  broken  during  tho  operation  of  trephining;  tho  wm  w.is  intro- 
duee<l  at  once. 

By  means  of  a  delicate  drill  anri  silver  or  iron  wire,  the  coaptation  may 
bo  quickly  ett'ected.  and  when  the  usual  resources  at  the  c*>mmand  of  the 
Burgeon  have  been  exhanstetl.  this  plan  may  be  adopted  without  hesita- 
tion. In  apjilying  this  suture,  a  deep  hold  should  be  taken  in  the  bone,  as 
I  have  seen  the  wire  out  out  in  a  tew  days  when  this  precaution  had  been 
neglected. 

*Shouid  there  be  mueli  contusion  of  the  sof\  parls.  a  wat«r-<ircssing  will 
answer  the  best  puiqwse,  to  which  may  be  added  laudanum  in  case  the 
patient  experiences  sfvere  pain.  If  an  external  wound  exists,  it  should  be 
closed  with  the  silver  ynture. 

When  the  secretions  which  empty  into  the  mouth  become  offensive,  the 
patient  may  use,  with  great  advantage,  some  deixlurizing  fluid,  two  or  three 
times  a  day.  The  jwrmanganale  of  jiolash,  carbolic  acid,  and  the  chlorinated 
washes  arc  too  repugnant  to  the  taste.  The  wash  which  1  prefer  is  a  decoc- 
tion made  from  tlie  berries  of  the  Rhus  glabrnn*,  lo  which  may  be  added 
chlorate  of  ])0taHh,  with  a  little  tincture  of  myrrh. 

The  food  of  the  patient  should  consist  of  liquids,  such  as  milk  and  nutri- 
tious broths,  which  c;tn  in  almost  nit  cases  be  readily  dniwn  into  the  month 
thi'ough  the  a)>erlurc^  between  the  teeth.  Cases  have  occiin*ed  in  which  this 
could  not  be  tlone :  under  such  circumstances  it  would  he  proper  to  resort  to 
an  interdental  s]>lini,  the  simplest  being  the  rubber  wedgeo  of  Hamilton^ 
already  described. 

Delayed  Union. — Should  the  bone  fail  to  unite,  we  must  endeavor  to  excltd 
the  paiis  by  a  local  stimulus.  Tlie  ends  oi  ihe  fracture  may  be  violently 
rubbed  against  each  other.  In  two  cases  I  succeeded  in  securing  union  by 
boring  into  the  ends  of  the  fracture  with  an  awl-shaped  drill  and  at^erwarcfs 
putting  the  jaw  u)>  in  a  Barton  bandage.  Physick  introduced  a  seton  between 
the  fragments.  In  a  case  rep«)ried,|  the  seton  was  allowed  to  i*enuiin  thi-ee 
months,  and  the  cure  was  <M>tn]>lete.  A  third  method  consi.sta  in  drilling  and 
wiring  the  fragments  togdhtT, — a  plan  Imih  simjde  aiul  cffira<*ious.  If  the 
case  is  one  of  long  standing. — ten  or  twelve  months. — a  thin-bladed  knife 
ahould  be  ])assed  between  the  conlignous  surfaces  of  the  fmclure,  to  divide 
any  cartilaginous  incrnstulion.  bt^foi'e  using  the  drill.  Premature  o])eraiion8, 
however,  aj-e  to  be  deprecateil.  as  fractures  of  the  inferior  nni.\illa  may.  like 
fVactures  in  ollur  bones  <»f  the  skeleton,  in  some  instances  be  very  slow  in 
uniting,  aufi  yet  may  nltinmtely  consolidate  under  the  ordinary  dressings.  In 
this  way  1  have  succeeded  in  establishing  firm  union  (jf  the  lower  jaw  where 
thu  fi'agments  have  i*i«maincd  movable  for  a  period  of  four  months. 

The  stale  of  the  general  health  must  not  be  overlooked  in  these  cases  of 
delayed  unirm,  and  where  any  retarding  cause  of  a  constitutional  nature  can 
be  ascertained,  it  should,  us  far  as  possible,  be  i-emoved. 

*  American  Joornkl  of  tb«  Medicftl  Sctrnces.  Jalyi  ISStf. 

t  FnwturM  ami  LuxAtiim^,  p.  t20. 

\  Philftdelphia  Journal  of  the  Medical  and  Pbjriieal  Sci«ac«a,  roK  v.  p.  lift. 
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Gunshot  Woundi  of  the  bones  of  the  face  produce  the  greatest  oomininn- 
tioa  :iiul  t^ub^uijuciit  licfontiity.  The  general  rules  to  be  observed  in  their 
niami^enient  lire  ihe  following: 

Ftrbt.  Control  of  hemorrhage,  if  any  bo  present. 

Second.  Tho  rvinovul,  as  far  uis  iM>ssible,  of  the  vulnerating  body,  either 
through  the  mouth  or  through  the  face,  as  is  most  convenieDt. 

Third.  The  dretisinir  of  the  wound. 

Any  fiiigmonts  of  l>M?ie  which  are  not  eniirely  detached  shoidd  be  prt*- 
aerved.  This  injunction  is  less  important  in  fraciurtjs  of  the  lower  jaw  iJiau 
in  those  of  the  upper. 


Fractures  of  the  Hyoid  Bone. 

Shtilterod  as  the  hyoid  l)one  is  by  the  lower  jaw,  it  is  seldom  the  subject 
of  fVacturo ;  yot  wo  liavo  quite  a  number  of  such  aecidontB  recorded.  A  single 
author*  has  collected  Ihe  histories  of  thirteen  cases. 

The  cause  of  this  fracture  is  generally  constriction  of  the  neck  by  a  cord, 
as  in  hanging,  or  by  tbe  grasp  of  the  hand,  as  when  a  person  in  a  quarrel 
seizes  an  antagonist  by  the  thmat.  A  blow  or  a  fall  upon  the  fn^at  of  the 
neck  may  produce  a  similar  etTect. 

Hamilton,  in  an  analysis  often  cases.f  found  that  three  were  produced  by 
hanging,  throe  by  gnispiiig  tho  throat  between  the  thumb  and  tingur^,  three 
by  blows  or  falls  upon  the  front  of  the  neck,  and  one  bv  muscular  action. 
Malgaigne  gives  an  instance  o^  u  fracture  of  this  bono  by  the  lat>t'named 
cause  ;  at  least  it  was  so  believed  by  Ollivier  of  Angers,  from  whom  he  quottis. 

When  produced  by  hanging,  tho  fnictujx*  appears  to  take  place  in  the  Uidy 
of  the  bone,  but  when  caused  by  the  grasp  of  the  hand,  the  eornua  generally 
suffer  The  latter  is  easily  understood,  as  the  force  presses  the  bonis  of  the 
bone  towai-dtt  each  other ;  but  why  the  body  should  yield  firat  in  persons  who 
are  executed  by  hanging  is  not  so  readily  explained. 

Symptoms. — Thore  is  pain  in  the  submental  region,  aggravated  by  move- 
ment of  the  neck  or  of  the  tongue.  Thus,  in  swail(»wing,  speaking,  or  ev< 
opening  the  mouth,  the  suffering  is  so  acute  that  the  patient  avoids  evoi 
motion  of  the  kind.  The  relation  and  the  anatomical  connections  whicl 
exist  between  the  pharynx  and  the  larynx  ai-c  such  thai  the  former  cannot 
move  without  affecting  the  latter:  so  that  the  patient  may  bo  entirely  unable 
to  swallow.  Again,  llie  contiguity  of  the  eornua  and  tho  body  of  the  hyoid 
bone  to  the  opening  of  the  larynx  is  such  that  the  inflammBtory  swejliui; 
following  such  an  accident  may  embarrass  the  respiration  and'  threaten 
suffocation.  Preternatural  mobility  and  crepitus  in  Home  cases  will  be  n?cog. 
oized,  though  in  othei*s  these  signs  may  be  absent  or  may  escape  detection. 
Sometimes  the  patient,  in  an  attempt  to  swallow,  will  feet  crepitus  when  ii 
cannot  be  heard.  Displacement  C4in  be  best  detected  by  intrfxiucingafingvr 
into  the  pharj'nx,  Tlio  injury  may  be  attended  with  a  dincharge  of  bliMKi 
from  the  fauces,  and  after  a  lime  ucchymosis  will  appear  in  the  nubcutanitiua 
tisKUo  of  the  neek. 

PuooMosis, — Although  the  fixation  of  the  fiiicture  must  be,  in  a  grval 
measure,  impracticable,  yet,  unless  there  is  some  complication  in  the  Hha|M*  of 
damage  to  the  larynx  or  in  tho  forn^ation  of  an  abscess,  a  favorable  ivhuIi  may 
bo  expe<'ted.  Should  a  ])ortion  of  the  bone  impinge  upon  the  entrance  of  the 
larynx,  tho  patient's  life  might  bo  jeopardized.  A  cumo  has  been  reconjed  m 
which  death  followed  a  fractui-e  of  the  hyoid  bono,  through  «iuo  of  its  c!''3t 
horns  being  thrust  between  the  epiglottis  and  the  rima  glottidis.J 
displaced  horn  produced  a  harassing  cough  and  hectic  fever,  which  ii 
wore  out  the  patient.     Malgaigne  mentions  a  ease  rehited  by  M  OUirJer,!  i& 

•  (3.  D.  Gtbb,  M.I>.,  Di^eojie*  nnd  [njoHm  of  ths  El/uld  Bono,  Londuo,  ISOX. 

iPnicturw  «n't  Luxatiunt,  |i.  1.^0. 
Britivh  ami  Forcit^n  MwlioAl  Rovi«w.  1851,  vol.  rlii. 
BtAl^igDO  r>n  Fr*otur««  lad  LoXAtloni,  HookarJ'*  tr»a*.,  p.  33S. 
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which  the  great  horn,  after  its  fracture,  became  necrosed,  and  was  Bnally 
discharged  through  a  sinus  in  (he  neck,  the  patient  recovering  with  a  sub- 
sequent (liHiculty  in  deglutition. 

Treatmknt. — If  there  is  displacement,  an  attempt  should  be  made  to  cor- 
rect it,  and  tlu.scMU  imly  be  done  by  o])eniting  with  one  finger  in  lhe])ha:*vnx 
and  the  other  on  the  oulnide  of  the  neck,  in  this  nuinncrpns)iing  rhe  di't.iched 
fragment  outwuid  and  torward,  and  arterwards  endeavoring  to  maintain  the 
adjustment  by  pot^itiort  and  absolute  quiet.  The  patient  niu»t  abstain  fi'om 
opening  the  mouthy  from  speaking,  and  from  swallowing.  If  we  consider  the 
anatomical  relations  of  the  gi*eat  horn  of  the  liyoid  bone,  we  hhall  see  that, 
anidc  from  the  fracturing  force,  there  is  only  one  muscle  favorably  situated 
to  produce  di.»*placement,  and  that  is  the  middle  constrictor  of  the  pharynx. 
The  groat  horn  is  suspended  between  the  thyrohyoid  muscle  and  ligament 
below  and  the  hyo-glossus  musele  an(i  digat«rric  aponeurosis  above  ;  and  these 
constitute  mutual  checks  to  either  npwaixi  or  di>wii ward  displacement.  The 
middle  constrictor,  however,  passing  forward,  downward,  and  a  little  out- 
ward, will,  when  the  separation  of  the  horn  from  the  b<xly  takes  place,  draw 
the  former  upwai'd,  backward,  and  inward.  In  view  of  these  facts,  what 
position  secuivs  the  best  adjustment?  On  this  subject  there  is  some  differ- 
ence of  opinion  among  writers.  The  one  which  I  regani  as  best  cak-ulated  to 
approximate  the  fragments  is  that  in  which  tlie  heAd  occupies  its  natural 
position  in  relation  to  the  neck, — that  is,  neither  extended  nor  flexed. 

As  arlieulutiott  and  deglutition  are  both  acts  which  favor  displacement, 
the  patient  must  not  speak,  and  for  the  tirst  three  or  four  days  shonld  be 
nourished  by  nutritious  onemata.  After  this,  liquids  may  be  taken  by  the 
mouth,  and  if  the  suffering  in  swallowing  is  great,  resort  may  be  had  to  the 
oesophageal  tube  to  convey  food  into  the  stomach. 

Inflammatory  symptoms  must  be  eombated  by  leeches  and  anodyne 
lotions,  and  if  any  mechanical  obstniction  to  the  entrance  of  air  into  the 
larynx  should  threaten  suttucution,  tracheotomy  or  laryngotoniy  will  be  de- 
manded. 

Fractures  of  the  Cartilages  of  the  Larynx  and  Trachea. 

The  cartilages  of  the  larynx  are  not  often  broken,  but,  when  the  accident 
occui'S,  the  danger  to  the  life  of  the  patient  is  most  imminent.  As  the^c  car- 
tilai^es  undergo  ossiJieation  in  ndvnneed  life,  the  jiresumittiou  would  be  that 
siu'b  injuries  o<'cnr  only  in  wtti^A  porscms  ;  but  the  cases  recorded  lead  to  a  dif- 
ferent conclusion.  Dr.  William  llunt,  in  his  valuable  pajxjr  on  this  subject,* 
gives  five  eases  occurring  in  childhood  ;  and  of  the  twenty-nine  reported, 
a.s  far  as  euuld  be  leiirned.  tifteon  of  the  patients  were  not  over  tihy-fivo 
years  of  age. 

Although  all  the  cartilages,  and  sometimes  the  trachea  in  addition,  are 
sometimes  broken,  yet  the  thyroid,  from  its  prominence,  is  most  frequently 
danuiged  ;  next  in  order  is  the  ei'icoid.  The  table  of  ilenoque.f  with  the  ten 
cases  of  Durham,  exhibits,  in  the  sixty-two  examples  of  laryngeal  fracluros, 
twenty-four  of  the  thyroitl  and  eleven  of  the  crieoid  cartilage. 

Calses. — The  same  causes  that  produce  fracture  of  the  hyoid  bone  will 
bi'cak  these  cartilages,  such  as  blows  on  the  front  of  the  neck,  violent  com- 
pression of  the  neck  by  the  grusj)  of  the  hand,  or  by  a  cord,  in  suicidal  at- 
tempts.    If  the  jnirts  become  displaced,  the  most  urgent  symptoms  arise. 

Symptoms. — Tliejv  is  pain,  folkjwed  by  rapid  swelling  and  deforndt^'of  the 
neck.  Sometimes  there  ts  an  Mrnisiml  [ironiinencc.  at  other  times  a  flattening, 
of  the  larynx.^tlie  difference  being  determined  by  the  manner  in  which  the 
fracture  is  pi\jdueed.  When  eaused  by  a  grasp,  thus  pressing  the  alro  of  the 
thyroid  cartilage  towards  each  itthor,  there  will  W'  a  prominence;  if,  on  the 
other  hand,  the  injury  is  inflicted  by  a  blow  applied  in  front,  the  deformity 

*  Amvriciiii  Journal  of  ibe  HedicHt  .^ioncw,  April,  18M. 
t  llolmu'i  Sjrftem  uf  Surfer;,  toI.  ii.  p.  403. 
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will  coD^iat  in  flattening. 


Bloody  expectoration,  eraphyseinu  of  Iho  n«ck, 
and  altvratioii  or  entire  loss  of  the  voice,  arc  present.  The  renpiration  und 
deglutition  bccimic  diffioult.  Dyapncpn  \a  among  the  m^wt  common  phe- 
nomena of  the  injury.  In  seven  out  of  the  nine  cases  recoi-ded  hy  M.  Cavasse 
it  existed.  Jn  a  vn^n  which  I  saw  with  Dr.  Hunt  it  wjih  urgent,  and  it  wiw 
also  pre>em  in  the  inHtunce  naniited  by  Stokes,  of  Dublin.*  In  e*>me  CASirs 
the  tonufue  becoii»es  swollen  and  protrudes  from  the  nutuih.  Ecchyinoe-ia, 
mobility,  and  cropitiition  are  alno  atuoiig  the  nigUH  of  the  accident.  Often 
the  swelling  is  so  great  that  the  last  two  symptoms  cannot  be  dotectc<l. 
The  obstruction  to  the  respiration  is  acc(»mpanied  by  lividity  of  the  fucc^  a 
feeble  und  frequent  pulse,  and  a  cold  perspimtion. 

The  exiravasated  blood  which  follows  the  injury  may  be  subcutanoous, 
or  beneath  ihe  deep  cervical  fascia,  or  submucous;  or  it  may  be  in  all  these 
situations  at  the  same  time. 

When  the  dyspnoea  comes  on  immediately  after  the  accident,  it  is  due  eithvr 
to  eYtravasalod  blood  or  to  displacement  of  the  fragments  of  the  curtilage; 
and  when  it  appeara  later,  it  can  only  be  referred  to  serous  etfusion  or  to 
inflammatory  swelling. 

pRooNosis. — The  surgeon  should  regard  cverj'  case  of  fracture  of  the  larynx 
as  an  injury  of  the  most  t^erious  nature,  and  nhoukl  be  exeeedingly  cuutioiu 
and  re."4erved  in  venturing  an  opinion  as  to  the  final  res-ult.  Even  thouj^h 
none  of  tlie  urgent  symptom.^  detailed  may  be  present,  the  results  of  tb« 
subsequent  inflanimation  may  quickly  chnngo  the  entire  aspect  of  the  case. 
Of  the  sixty -two  C4»ws  collected  hy  M.  Heiioque.  tit\y  proved  fatal  and  twelve 
recovered  ;  of  the  twonty-aevou  cases  analyzed  by  Dr.  Hunt,  ton  recovered 
and  seventeen  died. 

Treatment. — Where  the  case  is  one  of  simple  IVacture.  without  blocMiy  ex- 
pectomtion,  dvspnfea.  or  other  urgent  symptoms,  the  trenlnient  will  eonsiiit 
in  enforcing  aljsoluto  silence,  as  all  movements  of  the  tongue  tend  lo  displace 
the  fnicluiv.  The  paticnl  is  to  alistajji  from  swallowing;  but  pie<'e8  of  ioe 
may  be  allowtMl  to  \nv\l  in  the  n\ouili.  Hi*  should  t>u  notiriHhcd  for  ihe  ftnil 
few  days  by  the  rectum,  u^ing  \nilk  and  bccT  csseiK^e  as  eneuiata.  If  inflam- 
matory syinploniH  iirise,  Kh'cIu's  niiisi  be  freely  applied  to  the  neck  ;  and  to 
relieve  ]»ain  and  nervous  excitement  either  hypodermic  injections  of  rnorphb 
or  stippositories  of  o|>ium  can  be  exhibited.  Our  i^jvat  resource,  however,  i* 
tracheotomy;  and  whenever  emphysema  and  bloody  expt'iiiniitiun  ajipi^ar, 
the  operation  sliould  he  done  witiiout  di.'Iay.  Dr.  Hunt  siatc  that  there  It 
no  instance  of  i^ecovery  on  ivcord,  without  opening  thv  vvin«lpi)»e.  when  the^tf 
6ym|ttoms  existed.  Of  the  eight  operated  on.  six  recovered  and  two  died; 
(our  g(»t  widl  l>y  antiphlogistic  treatment  ;  these,  however,  weix*  separations 
in  the  median  line,  and  Jiad  neither  bloody  expectoration  nor  einjihys^ma. 
Aftfr  the  introfiiielion  of  the  tmclu'al  tube,  the  surgeon  shtnild.  as  far  oa 
possible,  correct  any  displacement  which  may  exist,  by  carrvirig  a  dirci'tt»r 
through  the  traclii'a.  when  inflammation  is  not  prosonl  ;  sfiould  this  htil, 
h*'  is  justitiiible  in  sepaniting.  Ity  incision,  the  alu*  ol  the  thyi-oid  eanihigv 
for  that  purpose,  if  there  is  grounil  for  believing  tiiat  the  cavity  of  the  larynx 
is  seriously  enci>iached  upon.  The  patient  may,  after  traoheolotuy,  buullowiMi 
to  swallow  nutritious  liquids  by  the  mouth. 

Unpromising  hs  a  rupture  of  the  trachea  may  be.  yet  such  an  arcidrnt  it 
not  altogether  hopeless.  Mr.  Long,  of  Jjiveq>ool.|  relates  the  cane  of  a  lnU>rvr 
who  hiid  his  trachea  divided  by  the  coupling- irons  of  two  railroad  c a rriaf^**, 
inflicting  at  the  same  time  an  external  wimnd.  By  frequently  sueking  the 
bk.K>d  out  of  the  Irai'hea  by  means  of  a  long  canula.  the  nuin  rtM^ovcnnl,  lli« 
gap.  it  was  believed,  being  fllled  with  conni'ctive  tissue,  arranged  mo  as  to  f«rtTn 
«  tubular  eommuuicalion  between  the  ends  of  the  trachea  for  tlio  ptutHAgt 
of  air. 

•  DiibllD  Qniirtcrly  Jourvftl  of  ths  Mmlteol  BeltBcw.  Maj.  IStfV,  p.  307. 
t  M*aia&l  Tiiufti  aad  OmseCte,  Joljr  uid  Ooiuber,  1B&6. 
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FRACTURES   OP  THE    BONES  OP  THE   CHEST. 
Fractures  of  the  Ribs. 

Mal^if^ne  allefjes  that  s<jlutiiiris  in  tlif  oonlinuity  of  the  ribs  are  the  most 
commoii  of  all  Iriivlures.*  At  the  lIotol-DiV'U  thoy  amount  to  ono-nintli  of 
the  whole  number  treated.  P<jlatuJf  clainis  about  the  suiiU'  proportion  for 
tht»se  receivetl  into  Guy's  Ilosiiilal.  Of  :i'J75  fnuturea  tivati-d  iu  that  insti- 
tution (lurinuj  a  certain  perirwi,  222  wen^  t*i*aftui'OH  of  the  rih-*.  I  doubt  veiy 
nmch  if  HO  large  a  i>r<)p()rtion  is  met  with  in  Anierittin  hiiT^jiitals.  Among 
the  2208  fracluren  treated  in  the  Pennsylvania  lltwpilal  during  twenty  years, 
and  labuhUed  by  Xnrris.t  there  were  88  fractures  of  the  ribs;  and  of  the 
6480  comprised  iu  tlie  enllectioD  of  Williuxl,  from  the  same  institution,  221 
were  fi-aetures  of  these  honeB. 

No  age  can  be  Mjid  to  be  exempt  from  this  accident,  although  it  ie  most 
common  to  personH  iu  middle  and  in  advanced  life.  In  the  young,  the  great 
mobility  and  elaaticity  of  llio  thoracic  walU  constitute  an  important  protec- 
tion against  fracture.  The  ossitication  of  the  cartilages,  and  the  fatty  de- 
generation which  the  costal  pieces  undergo  in  the  aged,  render  them  less 
able  to  resist  injury.  The  majority  of  cason  which  have  come  under  my  own 
ohftorvation  have  been  in  perri*/na  of  mature  life.  Males  sufler  ottener  than 
females. 

These  fractures  &re  either  complete  or  incomplete.  The  former  are  some- 
times called  fiasures.  Even  in  a  complete  fVacture  the  periosteum  may  not  bo 
severed. 

Causes. — The  causes  whic!i  prodtice  fracture  of  the  ribs  are  numennis: 
among  the  factors  may  be  mentioned  falls,  blows,  lcieU«  from  hoi-ses,  the  pas- 
sage of  wagon-wheelf?  over  tho  body,  the  falling  of  earth-banks»  atid  extreme 
prosHureand  connter-pres-sure.  Cases  are  recttrded  in  which  muscular  action, 
as  in  the  act  of  coughing,  was  sutticient  to  produce  this  injury.  Malgaigne 
has  collect^  seven  instances  of  this  kind.§  Nancrede  met  with  a  case  (»f  fmc- 
ture  of  the  second  rib,  in  a  gardener,  brought  to  the  Episcopal  HosiMtal,  in  this 
city,  which  wat>  pixxiuced  by  muscular  elVort  in  straightening  a  tteytheblado.|| 
There  wa-^  probably  some  defect  in  the  bttut'S  of  these  patienl«i,  rendering 
them  prt?ternatuni]l3'  brittle.  The  causes  which  operate  to  produce  a  fracturw 
of  the  ribs  act  either  laterally  or  anliTo-poHteriorly.  If  in  the  first  direction, 
a»  when  tiie  wheol  of  a  leaded  wagon  pussei*  over  the  side  of  the  chest,  or 
the  body  falls  violently  sidewise  agaiiiMi  some  jirojectiug  object,  the  fracture 
will  take  place  near  tiie  point  where  tho  force  is  ap])Iied.  If  the  violence 
J6  applied  alter  the  second  numner,  that  is,  antero-p<»8teriorly,  thus  forcing 
the  sternal  and  vertebral  ends  of  the  rib  towards  each  other,  theit'by  in- 
creasing the  convexity,  the  fracture  will  take  place  near  the  summit  of  the 
arch,  or  renu>te  from  the  place  whcrt*  the  ftux-e  is  applied,  constituting  an 
*'  indirect  fracture."  In  tVactun-s  caused  by  direct  ff)rce,  the  internal  surface 
of  the  bone  tirst  gives  way,  while  in  those  prorhiced  by  indiivcl  force,  the 
external  fibres  of  the  rib  yield  first.  There  is  a  difference  of  opinion  as  to 
the  most  common  seat  of  costal  fractuj*es.  Malgaignc  states  that  the  anterior 
third  is  the  part  nu)st  commoidy  broken.  This  does  not  accord  with  my  ob* 
eervation,  in  regard  either  to  cases  treated  or  to  cabinet  specimens  which 
I  have  examined,  the  great  majority  of  which  have  been  on  the  vertebral 
aide  of  the  middle  (Fig.  674),  or  somewhat  anterior  to  the  angle  of  the  bone. 
Second  in  order  of  frequency  come  fractures  at  the  anterior  thii"d. 

Fractures  may  occur  simultaneously  on  both  sides.  Certain  ribs,  by  reason 
of  their  situation,  as  the  tirst  and  the  second,  being  pivitected  by  the  clavicle, 

•  Treatiu  on  Fraeturt*,  Pftcknrd'i  (ran*.,  p.  346. 
t  HolmM>  SyitMU  of  Surircry,  to!,  ii.  p.  854. 
t  Cnntribtttionit  to  I'mclii'^iil  Surgery,  p.  143. 
I  Trentiso  on  Fmctum,  Piiokani'H  tranB.,  p.  348. 
\  PhiUdulphi*  MedloftI  TUuw,  M»j  23.  1874.  p.  635. 
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are  rarely  bmkon  ;  others,  like  the  eleventh  and  the  twelfth,  ectCBpc  injury 
in  con»equonco  of  their  mobility.  A  ca9<*  of  frufturo  of  the  lirst  rib  wau 
recently  ruportod  in  the  Lomlon  "  LHncet  ;"*  and  two  Biniilar  frat'tureB  have 
been  received  into  the  Pennnylvania  Hospital.  W,  Arbuthiiot  Lanot  osli- 
muLua  the  frequency  of  fmciuix'b  of  the  tirrt  rtb,  as  compared  with  that  of 


Fig.  674. 


Fni>  turn  of  a  rib  «t  iti  verUrbral  ind  wXm  at  lis  sUnwl  «xtr«iullj 

Other  ftucturofl,  at  three  per  cent.  His  observationft  were  made  on  dissecting, 
room  Bubjects,  numbering  somewhat  Icbh  than  two  hundred.  My  own  ob- 
serx'ationH  on  a  similar  ('[1188,  however,  do  not  furnirth  so  lar^o  a  percentage. 
The  occurrence  of  the  fracture  is  believed  to  be  due  to  force  tranHmittotl 
through  the  cluvidu.  Tbe  ribn  between  the  third  and  the  eighth  an*  th«>*c 
most  exposed  to  ft*acture.  Sometimes  two  or  more  breaks  ore  met  with 
in  the  Kame  rib.  The  din?ction  of  the  fracture  may  be  transvei-se  or  oblique 
altliough  in  gunshot  injuries  it  i»  sometimes  longitudinal. 

The  displacement  may  be  inward  or  outward. — inward  when  the  frac- 
turing  cause  ban  been  diixHrt.  outwaitl  when  iudlrvct  ;  though,  at*  a  general 
rule,  there  in  not  much  dit^rrangemeiit  of  the  fragments.  This  fact  iHattestod 
by  most  of  the  museum  speciment*  of  tbift  injury.  Vertical  di(»placenient  of 
broken  ribs  is  counteracted  by  the  intcrcoHtal  muwclen  and  aponeurose*; 
overlapping,  by  the  decusnation  of  the  fibres  oi  the  same  mut»cles,and  by  the 
fixed  conduion  of  the  vertebml  and  sternal  attachments  of  the  bone.  Dis- 
placement in  the  axia  of  the  rib  is  prevented  by  diminished  activity  in  (he 
respiratory  movements  of  the  thur*ax  after  this  injuiy. 

I'oMPLicATioNK. — These  fractui^js  may  be  complicated  by  rupture  of  some 
of  the  libres  of  the  grtmt  pectoral  or  of  the  external  oblique  nmscles  ;  by  (be 
presence  of  an  exterual  wound,  constituting  a  compound  fractiuv  ;  by  lcftioa_ 
of  the  pleura,  exciting  pleurit is  ;  by  injury  to  tbe  lung,  producing  hemoi  "  "" 
pneumonia,  or  emphy.iema;  by  lacemlion  of  the  inttTCostal  vcr»seU.  fr>Uoi 
by  hemorrbuge  ;  by  danuigo  to  the  intercostal  nerve,  exciting  neumlgia  .  hf 
injury  to  ihe  pericardium  and  the  heart  or  its  blood-vessels ;  by  asthma  i>r  any 
chronic  cougn  ;  and,  lastly,  by  injury  to  the  diaphragm  or  to  tlio  eontiguoiia 
abdominal  viscera.  The  proportion  of  cotuplicatcd  fraeiures  is  well  shown 
in  Guy's  Hospital  Reports  for  18(J0.  vol  vi.,  where  136  easett  are  recorded, 
of  which  only  28  were  complicated,  and  10  of  these  were  rendered  ho  by  the 
wcurrcnce  of  emphysema,  Of  :?2I  canes  of  this  fracture  brought  into  tbe 
Pennsylvania  Hospital,  only  8  were  complicated. 

.SrMiTOMs. — A  patient  with  fractured  rib.n  complains  of  pain  at  thti  aeftt 
of  injury,  which  is  greatly  intensified  by  any  attempt  at  full  breathing.  Ob 
this  account,  lie  avoids,  as  much  as  poH^ible,  using  the  thoracic  muftcles  of 
respiration,  accomptiMhing  the  work  by  means  of  the  diaphnigm  and  the  J*"' 
dorninal  muscles.  If  a^ked  to  make  a  full  inspiration  or  U>  rough,  tbtt*i"  a( 
are  abruptly  stopiped  by  a  severe  stitch,  and  in  making  the  attempt  the  patiei 
will  perhaps  feel  the  grating  of  the  broken  ends  of  the  bone.  Cri'iutaliw 
which  is  the  most  reliable  sign,  may  be  asccrtaine<i  either  by  placing  ine  hand 
over  the  seat  of  injury  and  then  directing  the  patient  to  attvmpt  a  l\iU  ia- 
epiration  or  a  prolonged  expiration,  or  by  the  ear  being  plaeod  over  the  pttit 

•  Luudnn  I^nt>«t.  ld»8.  I.  1391. 
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Fio.  676. 
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duringMimilarmovemenls.  Unuauulraovetnent  and  crepitus  may  occasionally 
be  rcoogiiizvHl  by  placing  the  tin|^ers  on  the  sternal  and  vertebral  aideHof  the 
suspected  point  of  injury,  and  altornatiTig  the  pressure.  When  ihelungis 
wounded,  the  injury  will  be  indicated  by  an  oinphyHcmatous  state  of  the 
cellular  tissue  over  the  exterior  of  the  cheHt,  which  may  bo  known  by  the 
peculiar  cmckiing  or  crepitation  fell  and  heard  when  the  ?*kin  uver  the  thorax 
18  pressed  upon.  When  the  lobion  of  tho  lung  is  deep,  haemuptysis  will  be 
prewsnt. 

Prognosis. — In  uncomplicated  cases  the  prognosis  is  alwaj-'s  favorable. 
Tbu  union  of  the  frutcnientH  is  accompli^heu  in  about  one  month.  A  few 
examples  of  ununited  fractures  are  recorded.  Malgaigne  furnishes  one  in 
which  there  existed  a  cu[iHnliir  ligaiiienl  lined  with  a  synovial  Uiembrane.* 
A  singular  Hpecimen  is  in  the  niiistMUii  of  ihe  (VjUcge  of  Surgeons.  England, 
in  which  a  nuiHs  of  callus  envclnps  ihe  bn>k(.'n  ends,  holding  thera  together, 
although  no  union  has  taken  phae  at  the  exii'eniities  i>f  the  bone.f  Bridges 
of  bone  sometimoK  exti-nd  fruni  uuc  rib  lo  another.  (Fig.  675.)  Thoi'e  is 
always  present  an  cnsheathmg  eallus.  which  will  be  found  to  be  very  smooth 
and  small  in  quantity  on  the  iimur  Hide  of  the  tVacture. 

In  complicated  cases  the  prognosis 
will  de]}end  lpu  Ihe  organ  involved  and 
the  extent  of  injury  sustained.  If  the 
pericai'dium  or  heart  is  wounded,  death 
will  f|uickly  follow.  A  flight  injur}^  to 
the  pleura,  producing  imnmalic  pleu- 
risy, is  not  olten  serious,  as  the  inHam- 
tnaiion  is  usually  quite  circumscribed, 
and  ceases  oti  the  removal  of  the  cause. 
Should  we  be  uiiuble  to  correct  the  dis- 
placement whieh  produces  it.  the  rostdt 
may  prove  unfavorable.  If  the  lung 
is  wounde<i.  there  is  always  cause  for 
anxiety.  When  the  lesion  consists  only 
of  a  scratch,  it  lioes  not  seriously  com- 
plicate the  case  ;  but  when  the  organ 
IS  penetrated  by  one  of  the  fiiigments. 
the  worst  consequences  tuay  I'C  appre- 
hended. Should  the  patient  not  perish 
iVom  hemorrhage,  the  risks  of  pnenmo- 
nia  or  of  abscess  remain  to  be  encoun- 
tered. 

When  the  chest  has  been  subjected 
to  givat  violenee  or  lo  concussion,  the 
patient  may  die  in  a  state  of  profound 
collapse. 

Of  28  cases  of  fractured  ribs  treated 
in  Guy's  Hospital  and  complicated  by 
lung-injuries,  Mr.  Bryant  informs  us 
that  8  died.  The  mortality'  attending 
all  fractures  of  these  bones,  as  derived 

fKim  the  statistics  furnished  hy  the  Pennsylvania  Hospital,  will  be  seen  by 
a  reference  lo  the  table,  namely,  32  deaths  in  300  fractures. 

A  wound  of  tlje  intercostal  vessels  may  be  considered  a  grave  complica- 
tion, especially  when  produi-ed  by  a  gunshot.  Of  15  cases  of  this  injury 
reported  during  the  late  Ameneau  war,  11  died.  As  much  as  four  pounds 
of  blood  was  found  in  the  chest  in  one  instance  following  an  injury  of  these 
Vessels.  Siiould  the  dia])hnigm  be  impaled  by  the  broken  bone  and  an 
abdominal  viucus  be  injured,  a  fatal  result  may  be  looked  for. 

*  Tr«»tiso  oil  Priioturw,  PKck&rd'a  truDS.,  p.  3iZ. 
f  Uolmw*f  SjrstMD  of  Surgery,  vol.  ii.  p.  660. 
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Frmcturv  of    rlliat   with   enihrilhlQK  callvi,  vtA 
wllb  bridge*  of  lioiia  uoltiog  uUulnlog  riba.— M«l- 
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A  traumatic  picuritis.  or  a  pnuiiimonia*  which  may  ibUow  a  frueture  of  the 
ribs  is  generally  local,  arni  by  no  meanR  8o  jeri'avc.  in  my  experience,  as  ibe 
same  atfcctiori  when  arising  from  idiopathic  inrtuciicets.  If  the  patient  is 
aged  and  the  subject  of  any  pulmonary  disease,  such  as  chronic  lironchitis, 
or  asthma,  and  if,  in  addition,  there  is  any  CLwtal  displacement  in  the  direc- 
tion of  ihe  jtleura,  or  of  the  lung,  an  unfav'oi'ahle  termination  in  probable, 
unless  the  attending  cough  can  be  controlled  by  the  Ur-ual  remodie*. 

Treatment. — The  local  treatment  consists  in  securing  quiet  to  the  frac- 
tured rib.  There  are  neveral  ways  ot"  effecting  this  end.  If  called  to  a 
patient  after  such  an  injury,  and  before  he  has  been  removed  from  the  place 
of  the  accident,  a  temporary  dressing  should  be  applied.  A  handkerchief 
for  thi.s  ])urposc  may  dc  pinned  alnnit  the  chest,  or  the  vo«t  may  be  (ukon 
up  with  pins  in  such  a  way  as  to  give  an  excellent  support  to  the  ribs.  Tho 
permanent  dressintc  may  consint  of  adhesive  strips,  the  phister  pnlint.  a  bnrad 
encircling  bandage,  or  a  wide  roller.  The  adhesive  phister  may  oe  applied  io 
one  broatl  sheet,  or.  what  is  better,  in  several  strips.  These  f^trips  snould  be 
from  two  to  two  and  a  half  inches  wide,  and  long  enough  to  extend  over  the 
affected  («i<le  fmni  the  spine  to  the  middle  of  the  sternum.  They  nhould  not 
only  support  the  fracture,  but  should  also  cover  two  or  three  ribs  above  and 
the  same  number  below  the  injured  bonos,  and  be  applied  parallel  with  the 
course  of  the  ribs.  (Fig.  i»7fi.)  This  method  of  ti"oating  fpactu!*ed  ribs  was 
mtroduce<l  into  practice  by  Uanuay,  of  England,  and  Hhould  take  preocdunoo 
of  all  others. 

A  very  secure  and  comfortable  dressing  can  bo  tnado  in  cases  where  a  bi- 
lateral fracture  of  Bomo  of  the  ribs  occurs,  by  first  enveloping  the  thomx 

with  a  thin   gauze   flannel   shirt,  aud 
Fig.  676.  afterwards    surrounding    it    with    tho 

plaster  roller. 

A  thii-d  method  consists  in  surround- 
.  „  -^  ing  the  chest  with  a  hroad  piece  of  stout 

\\f  ^Vs^  muslin  or  cotton  flannel,  making  it  w*- 

cure  with  pins,  and  preventing  it  fW»m 
slipping  down  by  two  stripi*  pasfria^ 
over  the  shoulders  and  fastened  to  tJi« 
front  and  back  of  tho  bandage.     (.Fig. 

677.) 

Fio.  677. 
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Sometimes  the  cheat  ia  covered  in  by  circular  and  spiral  turns  of  a  rolkr 
three  inches  wide. 

There  are  valid  objections  against  all  plans  of  dressing  which  entirely  «ii^ 
round  the  thorax.  They  restrain  to  a  very  uncorafortuble  degree  the  mu«c)M 
of  respiration,  when  it  la  desirable  that  thoy  shouhl  Ix*  letl  tVee  on  the  un- 
injured piiile.  In  patients  sutfcring  ft*om  asthma.  i>r  from  any  disiuiM*  of  ih* 
lungs,  tho  distress  is  peculiarly  severe.  P^xcept.  therefore,  in  cases 
ribs  are  broken  on  both  sides,  this  mode  of  treatment  should  be  ui- 
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It  is  not  necessary  that  the  patient  sUoiild  remain  in  bed,  uhIchs  the  injury 
has  been  inorc  than  ordinin-ily  severe ;  and  when  this  is  the  onse  the  Hemi- 
recumbent  position,  genenilly  speakin*;,  i«  the  one  which  affords  the  most 
oomtbrt.  A  patient  wiil  intuitively  take  the  poRture  which  gives  the  most 
relief. 

When  external  diyplacoment  exi»t»,  the  fragments  «houM  he  pi-essed  into 
place  before  HpplyinjLC  the  dressing.  When  (he  displacement  is  inward, 
the  fmgments  may  be  sprung  into  position  by  pressing  the  sternum  back 
towanl.s  the  spine.  The  adjustment  can  sometimes  be  efleeted  by  I  ho  motion 
communicated  to  the  fragments  in  breathing;  but,  as  all  voluntary  effi^rts 
of  this  kind  are  vur^-  pait)l\il,  cihor  may  be  administered.  The  long,  full 
inspimiions  which  aneiul  roriiplclc  uiiirsthcsia  constitute  a  powerlul  nieans 
of  reduction.  Where  otu-  fragment  is  depressed.  Malgaigne  HjK'aks  favonibly 
of  pressing  the  oilier  duwn  until  rl  muches  its  fellow.  Should  tht'ir  serra- 
tions l>eeon»e  locked,  the  elasticity  of  ihe  fragment  pressetl  down,  when  it  is 
relcase<l,  will  raisu  the  other  into  position.  Cases  may  occur,  though  they 
are  certainly  very  rare,  in  which  tdc  tlisplacement  of  the  rib  inward  may 
create  such  iirgent  symptoms  as  to  reiuler  interference  imperative:  when  so. 
the  most  piiketical  method  of  restoring  the  parts  to  the  pi-ojter  position  would 
be  to  use  a  strong  hook  with  a  nKidenite  curve  and  sufficiently  sharp  to 
penetrate  the  »*on  parts.  This  conUl  he  entered  along  the  up{>er  border  of 
the  depressed  rib,  in  onler  to  avoid  the  vessels,  and  then  passed  to  its  inner 
surface,  when  the  fragments  could  be  dmwn  out.  The  manosuvre  is  not  a 
diflicult  one  ou  the  cadaver. 

The  existence  of  emphysema,  which  can  be  recognized  by  the  crepitation 
or  crackling  on  pressure,  does  not.  in  most  instances,  seriously  complicate 
the  ease.  It  may  be  safely  let  alone,  as  the  air  will  be  gradimlly  absorbed. 
If  an  exceptional  case  should  occur,  where  its  accumulation  beeon»esso  great 
as  to  produce  serious  embuniissment  to  the  function  of  respiration,  punclurea 
might  he  nuide  in  the  soil  parts  for  its  liberation. 

Hemorrhage,  when  present,  will  result  either  fi-om  a  wound  of  an  inter- 
costal vessel  or  from  injury  to  the  lung. 

If  there  is  an  external  wountJ.  with  comminution  of  a  rib.  and  atlvnded  by 
hemorrhage,  as  iVequenily  occurs  in  gunshot  injuries,  the  fragments  should 
be  removed.  If  the  fraciiu'e  is  a  compound  one,  without  comminution,  and 
there  is  reason  to  believe  that  an  inlercoslal  arterv  has  been  torn,  the  vessel 
may  be  tied  according  to  the  pl.'in  ilireeted  under  the  head  of  gunshot  wounds 
of  the  chest,  provided  tUc  bleeding  is  profuse.  If  no  external  wound  exists, 
the  assumption  that  the  Ijeinorrhage  oonies  from  an  intercostal,  in  H[iy  case, 
would  be  a  matter  of  so  much  unceriaiuty  as  to  render  any  operative  inter- 
ference imp]*oper. 

Pneumonia  anrj  plenritis  are  generally  quite  circumscribed,  and  yield  to 
rest,  counter-irritation,  and  opiates.  Shoidd  thej'  prove  to  be  severe,  local 
hlooddetting,  vesication,  and  external  warmth  will  be  demanded.  In  cases 
of  cough,  anodynes  become  indispensable. 


Fractares  of  the  Costal  Cartilages. 

Zwinger.  in  IfiOS.  noticed  such  a  fracture  while  making  a  post-mortem,  and 
80  also  did  Lobstein,  in  1805.  Magendie  appears  to  have  seen  aw  many  as  five 
cases  in  two  years.     Gurit  and  i'aulet  together  have  collected  forty  cases. 

These  fraetun-s  are  by  no  moans  common.  The  great  elasticity  of  the  eaiti- 
lages  doubtless  explains  their  immunity,  and  while  we  would  natundly  expect 
the  accident  to  take  place  in  persons  advanced  in  life,  and  in  whom  these 
structures  were  ossiticd,  yet  such  is  not  always  the  case.  Of  the  three  cases 
seen  by  Malgaigne.  one  was  a  boy  of  seventeen.  The  case  given  by  Pyper,* 
of  a  man  tweuty-tive  years  old,  who  had  a  fracture  of  the  cartilages  of  the 
sixth,  seventh,  and  eighth  ribs,  was  one  in  which  there  was  no  ossification. 

•  Lanoot,  October,  1S44. 
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Tho  cnrlilngcs  of  the  aevonth  and  oighth  ribs  appear  to  bu  the  one«  moat 
commonly  bmkeii.  The  line  of  separation  is  alwayn  tninRVt?rse,  and  tho 
fragmenlH  aiv  without  seiTations.  The  displacemfni  varicH  in  diOVrciit 
caHog.  When  tho  cartilage  is  lirokon  near  tr»  the  sconuim,  tho  Hiornal  wrill 
generally  be  in  front  of  the  costal  fragment;  and  whun  tho  fracture  occurs 
near  to  the  rib,  the  reverse  will  be  true.  In  some  instancea  there  iw  no  dis- 
placement whatever. 

Tho  ivpair  of  such  lYncturea  is  unually  by  a  ferule  of  bone,  which  not  only 
BuriMunds  tho  tVagmonts,  but  oxtonds  between  their  cnd?i.  Sometimes  luiinn 
does  not  take  place,  and  a  false  joint  results.  In  St.  Bartholomew's  Hospital 
thei*e  are  two  Hi)ecinu'nH  in  which  the  uii!t)n  aftpears  to  have  been  etfect«a  by 
cartilage.     Fibrous  tissue  may  also  unjie  the  ciuls  together. 

Causes. — These  are  of  the  same  nature  as  those  which  pn>duce  fracture 
of  the  ribs,  only  intensiticd  in  violence,  and  hence  we  find,  in  several  of  the 
recorded  cases,  that  sevei-e  internal  injurk-K  accompanied  the  accident. 

StmpT(»ms. — The  signs  of  the  accidenl  are  pain,  deforniity.  undue  in(»billty, 
and  crepitation.  The  pain  is  aggnivated  Inith  by  inspimtion  and  by  exjiirtttion, 
espcciaflv  when  these  uiovtMiienls  ol'  the  che?*t  ai"e  carried  beyond  a  certain 
point.  The  deformity  appears  as  an  undue  pnjmini'uce.  due  in  a  measure  lo 
the  elasticity  of  ibo  cartilage.  Both  unusual  mobility  and  crejdtu.*  van  be 
detected  by  applying  ])ressirre  over  the  seat  of  fiiicture,  but  the  crepitus  is 
neither  so  rongri  nor  so  distinct  as  that  which  results  from  rubbing  together 
tho  ends  of  a  broken  bone. 

Trkatmknt. — The  treatment  does  not  differ  from  that  proper  in  cases  of 
broken  nbs.  Adhesive  strips,  or  a  compress,  placed  over  the  .*eal  of  fhic- 
ture  and  secured  by  enveloping  the  chest  with  a  broad  bandage,  answer 
ever^-  ]»urpose.  Malgaigne  has  employed  a  truss  in  cases  of  displacement, 
the  pad  resting  over  the  broken  cartilage  and  tho  spnng  passing  half-way 
round  the  chest.  When  such  fractures  are  kept  in  position,  they  heal  io 
four  or  five  weeks. 

Fractures  of  the  Sternum. 

The  sternum,  supporteti  as  it  is  on  the  ends  of  elastic  levers,  and  Ibereforw 
being  very  movable,  is  rarely  the  subject  of  fhicturo.  Some  idea  may  be 
formed  of  the  infretiuency  of  tho  accident,  when  it  is  stated  that  only  one 
case  was  admitted  into  the  Ilolel-Dieu  in  eleven  yeare.  Lonsdale  saw  but 
two  cases  out  of  1901  fi-acturos  which  were  admitted  into  the  Middlesex  IIc«- 
pital.  During  five  yeai*w  only  two  cases  were  met  with  ai  Guy's  Hospital,  and 
nut  one  of  these  was  recognized  dtiring  life.  It  is  i\u\to  fK)ssiblc  thai  the 
injuiy  is  ol^en  overltsjked.  a  supposition  which  is  strengthened  by  the  state- 
ment that  during  four  years — from  lft57  to  IStiO — only  nine  ras<»s  wcw 
admitted  into  the  wardH  of  St.  Goorge*8  llospiial.*  It  occurred  13  limes  at 
tho  Pennsylvania  Hospital  in  86(52  cases  of  fracture. 

Causes. — This  fVacture  may  bo  produced  by  direct  violence,  as  when  the 
bod3'  is  run  over  by  the  wheels  of  a  loadeii  wagon,  by  the  kick  of  n  horve. 
by  the  stroke  of  a  carriage  imjIo,  or  by  the  caving-in  of  an  embankment 
Indirect  force  may  also  pnxluco  rids  fracture.  Kumei-ous  ca^>s  of  thi» 
kind  are  recorded.  Cruvoilhior  met  with  one  in  which  the  patient  tVIl 
from  a  height  and  alighted  uiM>n  his  butlocks.f  A  patient  wah  rocoived 
into  St.  George's  Hospital^;  with  a  Iracture  of  the  stortnnn  produce«l  bj 
falling  headlWreinost  Irom  a  hay-wai^ni  and  striking  the  <rround  with  the 
head  i>ent  forward.  (_iros[*§  ana  others  recoi-d  caseo  of  such  frncture*  foU 
lowiui^  fallh,  whore  the  |tersons  have  alighted  u|Mm  the  teet.  The  injiiiY 
may  als<j  be  caused  by  IiiUm  on  ihf  hiu'k.  i\h  wurc  those  related  b\-  I^avia 
in  his  ^'  Memoir  on  f  ounlerstroke,''  by  Sabatier.||  and  by  Kollandc.^    1  isa- 

*  tloliDM'*  SyfUu  of  Svgtrr,  vol.  ii.  |>.  6S.1. 

iCruvfUhifir,  Hullelin  de  la  SmiiMA  AiKitoiuiquPi  JuD<%  1^20, 
Mediou-C'liirurgii.'ftI  Rttvttw,  1832,  rul.  XA.  p.  636,  J  Surifrry,  vol.  1.  p,  9$L 
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nut  avoid  the  conclusion  that  in  the^e  cases  thoro  was  a  muscular  element 
at  work  in  tlelorniiniiiti  the  I'raL'turf,  nithor  than  tlic  ihclor  of  indiruct 
force.  It  is  very  diiUcult  to  ai^ec-rtaiii  with  any  cortainty  the  exact  powition 
of  the  body  of  a  i'alling  man  in  tlio  brief  but  diftVront  stages  of  his  dysccnt, 
or  to  estimate  the  nlnntst  s!i|>erlimnan  niUHCular  t-ftbrts  made  by  a  pei-son 
undor  such  circumsianccH.  In  all  oascB  in  which  the  body  is  greatly  ex- 
tendud,  the  Btcniuni  is  acted  u)Hjn  by  forcct*  operating;  at  each  extremity 
of  the  bone,  through  the  sterno-oleido-niastoid,  sternohyoid,  and  wterno- 
thyroid  muscles  abuvo»  and  the  abdominal  musck'S  below,  which  are  quite 
sufficient  to  cauKc  n  fracture  of  a  8prm^3'  biine  like  the  sterimm.  It  is  in 
thi^  way  that  this  bone  has  been  broken  in  parturition,  as  in  the  two  eases 
related  by  Chaussier.*  to  which  may  be  added  those  of  Malgai^ne  and  Pack- 
ard, and  one  by  Borland.f  Faget,  of  Muxico.J  mentions  an  inntance  of  this 
accident,  caused  by  muscular  action,  in  the  poi'son  of  a  "t-howmun,"  who, 
while  attempting  to  lift  some  heavy  weights  in  his  teeth  while  bin  body  was 
forcibly  bent  backwardp*.  broke  the  sternum.  Gurlt  aleo  t*upp]ies  a  ease  of  a 
similar  kind.  Even  a  lorciblecontractionof  the  diuplira^i  lias  been  knctwn  to 
pi*oduce  a  fracture  of  the  sti'Tuum.§  The  patierit  wmh  tlie  vii-lim  nf  seirrhus 
of  the  stomach,  which  provoked  Irequent  and  violent  vimiiling:  the  fracture 
was  at  the  upi>er  third  of  the  sternum,  where  the  bone  was  naiii  d)  be  sound  in 
structure.  vVhen  the  fracture  takes  place  in  forcible  flexion  of  the  body,  it 
seeniH  probable  that  tlie  lower  end  of  the  sternum  in  tixed  by  the  diaphm^m, 
while  ihe  up|>er  extremity  is  driven  downward  and  forward  by  tlie  force. 

The  seat  of  fracture  may  bo  in  the  manubnum,  at  the  junction  of  the  latter 
with  the  body  of  the  bone  fKig.  678),  in  the  body,  or  at  the  point  of  union 
between  the  xiphoid  appendix  and  the  body-  When 
in  the  first  situation,  it  has  been  regarded  an  merely 
an  example  of  diastasis;  but  if  the  ossitio  union  had 
been  established  before  the  fracture  occurred,  it  would 
bo  obviously  im[)ro|»er  to  regard  the  case  as  one  of 
diastasis.  Wiien  the  body  of  the  stenuim  is  bwken, 
the  lesion  occupies  generally  one  of  the  lines  wliieh 
indicate  the  former  soparatiou  of  the  bone  into  dis- 
tinct pieces. 

Professor  Hamilton  records  the  ease  of  a  man, 
twenty-eight  yearn  old,  who  fell  upon  a  candlestick, 
breaking  iJio  xiphoid  appendix  from  the  body  and 
driving  it  directly  backward  towards  the  spine.  The 
patient  suftered  from  fi-eqiient  attacks  of  vomiting, 
bi 


mt  recovered  with  the  fracture  nnivdueed 

The  manubrium  is  rarely  broken.  Of  7  cases  of 
fracture  of  the  Hlernurn  admitted  rntrj  the  Pennsyl- 
vania Hospital,  1  was  in  the  manubrium.  2  were  in  the 
body,and  4  in  tliogla<iioluH.  Fractures  of  the  sternum 
are  sonietimea  comminuted,  but  rarely  com]»ound. 

The  direction  of  the  fracture  i«  a])proxirnately  trans- 
verse ;  in  a  few  instances  it  is  longitudinal. 

The  displacement  is  determined  by  tlu»  direction  in 
which  the  fraeturing  fone  acts.  When  the  injury  is  pn^nluced  by  extreme 
cxtcnnion  of  the  body,  the  lower  fragment  is  displaced  forward,  and  may 
overlap  the  upj>erone  slightly,  whilst  in  those  pixKluced  by  flexion  the  upper 
fragment  takes  a  position  in  front  of  the  lower  one.  beiiisr  driven  in  the 
direction  of  the  incline,  the  lower  part  of  the  bone  being  fixed  by  the  bent 
position.  Unless  some  unusual  Influences  such  as  the  above  are  operating, 
there  may  be  no  displacement  whatever,  the  parts  being  held  together  by 


Fnrtiire  it  Ihe  jnnftlon  of 
Uiv  niiiiiubrium  wlUi  tbe  bodj 
of  til*  tMitto.— MalgAtgno, 


•  Roviif  MiS'liomle.  IS2T.  t.  i».  p.  2fi«. 

t  Boston  MctlicAl  ftQil  SurgiuAl  Journal,  April  20,  1S7.^.  Hamilton, 
i  Iluger  Dulox.  M&liulieii  <lii  Sti;rnuix),  Thdse  Inuugurmle,  Pari*,  IS36,  Mnlgaipio. 
I  Oaxctte  dM  HOpiUux,  March  20,  isao. 
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the  aponeurotic  expansion  of  the  peutoral  muscles  in  front  and  the  eitrong' 
inciubi*auouH  oxpunsiun  bobind  llio  bone. 

SvMiToMH. — The  patient  is  orton  able  to  recognise  the  cracking  of  the  bono 
at  the  lime  of  the  injury.  Sevoru  pain  is  expeneuced  in  the  parte,  which  ia 
aggravated  by  any  cauise  pivxiuoiiig  disturbance  of  the  fnii^nieniM.  Kuch  as 
full  breathing,  pressui'e,  or  coughing.  Crepitus  may  be  heard  or  felt  by 
placing  the  ear  or  tlio  hand  over  iheseat  of  fracture  and  uri^iug  the  paiiuni 
lo  breathe  as  strongly  as  possibly.  Discoloration  and  Hweliirig  noon  follow 
the  accident.  The  sterniun  is  one  of  the  bonuy  of  the  skeleton  which  ex- 
hibit a  singular  variety  of  form.  Some  of  these  malformations  are  congtMu 
itah  others  are  induced  by  mechanical  causes,  and  ai*e  ot>en  so  peculiar  that 
they  might  readily  be  mistakon  for  the  deformity  attending  a  traeture. 

Complications. — These  are  r^uch  as  grow  out  of  the  relation  which  exi^tn 
between  the  sternum  and  tlie  organs  of  the  chest.  A  fragmeni  luuy  be 
driven  inward  and  wound  the  lung,  pi"oducing  emphysema,  bloody  expec- 
toralion,  and  embarmssed  breathing.  Dupuytren*  and  othersf  record  s-uch 
eases.  Kvon  the  hi*art  may  be  wounded.  A  specimen  illustrative  of  this 
accident  is  in  the  museum  of  University  College,  liondon.|  tlie  right  veu- 
triclo  having  been  torn  by  a  fragment  of  the  l'meture<l  sterimm.  Dupuyti*ou 
witnessed  a  similar  case.  Duverney,  as  quoted  by  Mal2;aigne.  records  two 
cases  of  the  same  kind,  and  Sanson^  mentions  one.  Blood  may  accumulate 
in  the  anterior  mediastinum  :  an  abscess  may  form  in  the  same  ivgion  and 
tind  its  way  to  the  lower  end  of  the  steruiun,  pointing  in  the  epigustriuin  ; 
necrosis  of  the  bone  may  follow  ;  and  lastly,  there  may  be  a  fracture  of  the 
spine  associated  with  that  of  the  sternum.  In  the  report  from  the  Surgi-^^n- 
fTeneral's  Ortice,  Washington,  six  cases  of  gunshot  fracture  of  the  sternum 
are  recorded. ||  Two  of  these  died,  and  four  survived,  but  three  of  iho 
four  became  pensioners  in  consequence  of  disability  from  dyspmta,  cough, 
etc.  In  the  case  of  entire  recovery,  the  destruction  of  the  bone  was  so  grent 
that  the  arch  of  the  aorta  was  exposed  and  its  pulsations  were  seen  througb 
the  external  wound.  A  somewhat  similar  case  was  that  of  the  French  gen- 
eral ( 'hamj»enx,  who  received  a  gimshot  wound  of  the  sternum  at  the  battle 
of  Marengo^  which  exposed  the  pulsations  of  the  heart  after  the  removal  of 
the  fragments. 

PROiJNosis. — If  a  simple  frat^ture  exists  without  any  of  the  complications 
noticed,  a  good  recovery  may  be  expected  ;  but  where  there  is  evidence  of 
intra-thoracic  damage,  the  prognosis  should  hecsntiouH  and  reserved. 

THE.\TMKNr. — If  there  is  evidence  of  overlapping,  or  other  displai-emeiiu 
an  etforL  must  be  made  to  correct  it,  and  with  this  view  the  patient  should 
be  made  to  take  a  full  inspiration,  or.  failing  in  this,  the  boijy  may  l»e  ex- 
tended over  a  firm  pillow  or  cushion,  the  arms  at  the  same  time  beiug  drawn 
Well  up,  and  the  thorax  below  pressed  strongly  down.  If  these  efforts  are 
not  suflBcient  to  corivct  the  displacement,  it  is  better  to  allow  it  to  ruraain 
undisturbed.  Over  the  sternum  a  comprttss  may  Ih3  place<l.  and  the  entire 
thorax  surrtmnded  by  a  broad  piece  of  canton  flannel,  firmly  and  neatly 
pinned,  and  kept  from  slipping  down  bv  two  stnfis  passing  over  the  sbtiuidcirii 
and  nuide  fast,  front  uud  back,  alter  the  manner  of  the  double  T  baudago» 
(Fig.  <i77.)  An  excellent  dressing  may  be  made  by  adhesive  strips  applM 
aci*osH  the  sternum,  extending  on  each  side  almost  to  the  angles  or  the  nbl^ 
and  covering  in  the  bono  nearly  its  entire  lenartli.  Whatever  iMwitinn  is 
most  comfortable  to  the  patient  should  bo  allowed,  whether  lyi?  ^% 

or  semi-recuinbent;  and   in  case   there  is   much  diiliculty  of  biva    : 
companied  with  oppression,  it  may  be  necessary  to  avoi«J  all  dressing  to 
chest.     Operations  for  the  elevation  of  depressed  tract ures  uf  the  »t<*-mi 


■  liuiiuylreo.  Lc^iu  OrsiM,  rol.  li.  p.  21  d. 

IFInjMii,  Colloztnns  d'Omvrr*.*^  i.  II.  p.  314. 
Ct>jpor'ii  .SurgioAl  DtotiuDKry,  vol.  1.  p.  Til. 
French  Me<licMl  sDil  ^urKio^l  DiolioDftrr,  artinlo  od  Fnurturtt*. 
SnrgltiftI  llliiory  of  th«  W«  vf  tbc  lUwiUion,  l*art  I.,  lury.  rot.,  p.  4M. 
Lev«lll6,  p.  3U. 
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may  be  regarded  as  of  doubtful  propriety,  though  Huch  have  been  propuKcd 
by  verduc,  Petit,  Delpoch,  and  Nelaton.  No  caMen.  however,  aro  given  by 
these  authorities  in  which,  by  incisions,  trephine  and  elevator,  or  hook,  they 
have  eorrotited  such  depressions.  The  oaso  given  by  I^a  Mnriini(^i"e,  in  which 
the  elevator  was  used,  proved  unsuccessful.  The  difficulty  of  correcting  tho 
displuCLunent  iH  not  greater  than  that  of  preventing  its  recurreiieo. 

The  internal  complications  must  be  met  an  they  ariae.  Should  the  pleura 
or  the  lung  be  injured  or  become  inflamed,  accompanied  by.  dyspnoia  and 
cough,  the  abstraction  of  blood  and  tho  administnition  of  opiates  will  bo 
demanded.  The  escape  of  blood  into  the  mediastinum  must  be  left  tu  ihe 
action  oi  tho  absorbents. 

The  presence  of  an  abscess  in  the  same  locality  is  difficult  to  diagnose,  and, 
although  I  o]>ened  tho  sternum  in  one  instance  in  search  of  a  jmrulent  col- 
lection, and  wiih  a  siUisiacloi'^'  ivhuIl.  the  weight  of  professional  authority 
is  decidedly  adverse  to  such  a  ]froce<Iuro.  It  is  better,  no  doubt,  in  most 
cases  of  Ibis  nature,  to  wait  until  tho  abscess  points,  which  pointing,  for 
anatomical  reasons,  will  pmhubly  l)e  at  the  margin  oi'  tho  sternuin.  i»r 
through  an  intercostal  space.  When  this  occui*s.  it  may  be  opened  without 
any  injury  to  the  pleura. 

When  necrosis  follows,  we  must  be  content  with  picking  away  the  dead 
fragments  as  they  sepai-ate.  Unfortunately,  the  tendency  is  to  caries  rather 
than  to  necrosis,  ana  without  any  disposition  to  limiiaiion.  The  operation 
practised  by  Gibson*  on  the  sternum,  with  a  view  to  arrest  the  progress 
of  the  osteitis,  namely,  excision  of  the  diseased  parts,  did  not  accomplish 
any  good  :  the  progress  of  ihe  inflammatory  condition  was  not  nmierially 
arrested. 

FRACTURE  OP  THE  BONES  OF  THE  UPPER  EXTREMITY. 
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Fractures  of  the  Clavicle. 

The  position  of  the  cUivicle  in  the  mechanism  of  the  shoulder  is  one  which 
peculiarly  exposes  this  bone  to  fracture.  Its  situation  is  very  superHcial, 
and  its  connections  to  the  sternum  and  tho  acromion  process  of  the  scapula 
at*e  such  that  it  nece.saarily  receives  a  part  of  all  tbrces  which  are  transmitted 
through  the  arm  or  tho  shouhier. 

Tho  S-shaped  form  of  the  bone  is  that  best  adapted  to  resist  the  violence 
to  which  it  i.H  HO  eonsianily  exposed.  Malgaigne,  in  a  collection  of  2358 
ft'aclures.  found  the  cluviolo  bmken  *l'l^  times.  Of  the  2705  fiiictures  of  the 
upper  extremity  treate- 1  in  the  Middlesex  Hospital  during  a  period  of  sixteen 
years,  772  involved  this  bone.*f  In  tho  Pennsyl\*ania  Hospital,  of  the  S(I62 
fractures  treated  between  the  years  183r>  and  1874,  696  belonged  to  the 
clavicle.  As  compared  with  the  other  bones  of  the  skeleton,  its  fracturua 
stand  tifth  in  order  of  frequency. 

The  accident  is  met  with  at  all  periods  of  life.  I  have  seen  it  in  children 
at  the  breast.  Quite  a  number  oi"  inlru-uterine  iVactures  of  this  bone  have 
been  recorded  :  one  by  JJr.  Atkinsou,  oi'  Philadelphia, J  seven  by  Gurlt,§  and 
one  by  Professor  Gro8s.||  From  iweniy  to  thirty  seems  to  be  the  period 
in  which  this  injury  most  IVequently  occurs.  Males  suffer  oftener  than 
females ;  although  Malgaigno  aasert^  that  after  sixty-five  years  the  pi^pon- 
derance  is  in  favor  of  fetuales. 

Jn  '6^G  cases  at  the  Pennsylvania  Hospital  in  which  the  side  was  recorded, 
tho  ft'acture  occurred  203  times  on  the  letX  side  and  163  times  on  the  right. 

Fractures  of  the  clavicle  are  produced  both  by  direct  and  by  indirect 

•  Sureery.  vol.  i.  p.  SBV. 

illi>lniiMi'.'4  S^Htoui  uf  Surger;.  rul.  ii.  p.  764. 
BvstOD  Medical  nod  Saixicsl  Joumitl.  July  24,  1990. 
Uuidbuoh  d.  L«hro  voo  d.  KnookflnbrUoben,  Tb.  2,  L.  3,  p.  695. 
Surgorj,  roL  1.  p.  tt62. 
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foi-ces.  Among  foifcs  nclinjf  directly  may  be  enumot-atod  blows  from  bbid- 
geonti,  spaiiiii'iis,  i]w  wliuels  oi*  wagons,  and  talliriij  pioces  of  liinbi^r  which 
Btriku  llio  ujiptT  jtarl  of  the  chest.  When  Imjkini  by  dirt'ct  force,  the  bono 
genei-ally  yietdn  iieai*  il8  outer  tljird,  apart  wbcre  it  is  ino(*t  slender  and 
foo-st  able  to  eneouiiler  reHisianfo.  The  direction  of  ihe  reparation  in  6uoh 
eases  will  be  more  or  lesB  trautiverae.  It  is  in  this  way  that  compound  and 
eomininuteil  fractures  of  this  bone  are  produced.  The  indirect  cauKos  are 
all  those  fornm  of  violence  which  are  received  by  the  hand,  the  elbow,  or 
the  shoulder  and  are  transmitted  to  the  clavicle  through  the  arm.  In  theso 
caf<e8  the  bone  may  give  way  at  any  point  between  its  sternal  and  acromial 
endfi. 

Sometimes  these  fVactures  are  the  result  of  muscular  action.  Instances 
of  this  kind  are  mentioned  by  Mali;aiu:ne.*  Hamilton. t  and  Gurlt,  the  latter 
having  collected  no  less  than  twenty  examples  of  the  accident.  All  of  thc*j 
fi-aclures  appear  to  have  taken  place  near  the  middle  of  tlie  hone,  and.  a« 
might  be  exj)ected,  on  the  right  side,  most  pei-sons  being  right-hamlefl.J 

Fractures  produced  by  indirect  force  are  generally  moi*e  oblique  than  thoso 
caused  by  dii*oct  violence,  and  run  commonly  from  before  backward,  involving 
in  fVequency,  lirat,  the  middle  of  the  btmc  (Fig.  ti79) ;  second,  the  acromial  end 
(Fig,  G80)  external  U)  the  ti-apezoid  portion  of  the  coraco-clavicular  ligament; 
and  last,  though  very  infVequenlly  indeed,  the  sternal  end. 


Fio.  679. 


Obllqns  ftactniv  Uuvuitli  th«  uiUldl*  vt  Um  ol*rlol«<>~ 


Fio.  680. 


Praclurv  Bi  tb»«^'r<>iiii»l  cud  uf  tbc  uUvkte^-^ 


The  relative  Ov»|Uency  given  by  Hamilton  in  105  fractures  was  88  through 
the  middle  third. — and  nearly  always  in  the  outer  part  of  this  portion, — 13 
through  the  acromial  third,  and  4  tlirough  the  sternal  third.  Of  these  lfl*t, 
two  were  said  to  bo  situated  within  one  inch  of  the  sternal  end.  tt,  W.  Smith 
asserts  that  theiH?  are  no  dissections  verifying  such  a  fnictuiv, — that  is.  one 
inside  the  rhonditdd  ligament.  Malgaigne.  however,  refers  to  two  s])ucinien« 
in  the  Dupu^-tren  Mnseum.  Lonsdale*)  mentions  the  case  of  a  child  in  which 
the  break  was  within  thone  limits,  or  half  an  inch  from  the  sternum,  but 
believes  it  to  be  a  sepanttion  of  the  epipb3'His.  Flower  very  properly  think* 
this  could  not  be,  as  the  epiphysis  at  the  stemal  end  is  a  mere  disk,  hardir 
exceeding  one-eighth  of  an  inch  in  thickness.  Blandin|l  and  Maliri^ignt* 
each  describe  a  ca^e  which  canie  under  their  care  in  which  there  is  reAhMm 
to  believe  thai  the  fracture  was  in  this  region. 

Fractures  of  the  clavicle  are  Homctimos  bilatei*al.  That  Ihe  accident  k 
quite  uncommon  will  anpear  tVom  the  fact  that  in  2H58  cases  at  the  H6t*jl- 
Dien  only  1  case  of  this  Kind  occurred.1[  Hamilton  records  two  such  i^nso*,** 
and  states  that  the  Xew  York  Hospital  reported  4  fmcturea  of  both  olavicle* 
in  1?>8  cases  ivceivod  into  the  institution.  Mr.  Kiichsen  mot  with  one  emMr  in 
the  University  Hosjtital.  and  Biyantft  has  seen  such  cases  moi'e  than  once 
No  instance  of  the  kind  is  reconjed  among  the  09G  IVaetures  of  tht«  bone 
treated  in  the  PeniiHylvania  Hospital. 

ln<'on»pleie  separation  of  the  bone  is  by  no  means  uncommon  EitpoctAUjr 
is  this  true  in  childivn  and  in  young  pei'sons^  both  of  whom  t\iniisb  nmjr 
cases  of  broken  clavicle. 

*  Tre&tiM  on  Pmoturev,  Pukanl'i  trmni.,  p.  S7ft. 
t  Frtoturo*  uiil  LaxAUoos,  p.  170. 

i  6«a  T»b)»  of  FrmoturM.  9  Prmotimi  TnMhliM  ob  FTMtnrvi,  IMJI,  p.  M^ 

lo»t«u<'  du  IIAi*iiftiix,  April  23.  Irt46.  f  Miilfraiimi*  on  FracUrai,  Puk»nl*«  moA,fkM& 

**Fn«UirM  and  LuXAliuna,  p.  1S4.  ft  Bur^erjr,  p.  bi'J. 
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BvMPToMt*. — These  ftre  li>rtH  of  power,  pain  mi  pivsHUiv.  uiid  lioformity  in 
the  line  of  ihi*  bone,  which  lufiy  be  yiisily  dineovoroil  by  ruiiniii^r  the  fiiipfra 
along  its  surface.  The  pntioiil  is  not  ublo.  suve  in  exceptional  caweH.  to  cany 
the  hiind  to  the  head  or  to  the  o]>puHite  Mh^iuMt-r.  ItiHtinotively  the  hand 
of  the  sound  arm  in  ]ilaced  under  tlie  elbow  of  the  injured  one,  and.  while 
the  bod\'  is  slightly  bent  forward,  ihe  head  in  inclined  towards  the  damaged 
pide.  The  atlected  HliouUb-r  is  lowtn*  than  its  fellitw.  Crepitus  may  gener- 
ally he  felt  by  gnisping  the  injurt-d  arm  and  carrying  it  upward,  outward, 
and  backward,  while  tho  fingern  are  ])hu'ed  over  the  Beat  «f  the  BUspocted 
fnictiire. 

Displacement. — When  the  fVacturo  in  complete  and  paH»es  thmugh  the 
body  of  the  bone,  or  near  to  the  outer  third,  thi-  disjilacenienl  will  be  greatest, 
antl  is  very  nnilorni  in  its  charaiter.  Ah  this  disfdarement  is  largely  due  to 
the  movements  of  I  he  shoulder,  the  acnmiial  frnginent  will  be  most  atl'ected. 
The  sltrrial  fragment  will  bu  drawn  t^nmewhat  up  by  the  clavicular  Hbres  of 
the  Btcrno-cU'ido-niatitoid  (uu^^cle.  Thit*,  however,  will  in  most  eases  be  in- 
eonsidenible,  as  both  the  euBto-clnvicular  or  rhomboid  ligament  and  the  sub- 
clavian muHcle  and  ntionenrosis  oppoHc  such  a  movement.  Tlu-  acromial 
fragment  is,  first,  carried  down  by  the  conjoined  action  of  the  weight  of  the 
shoulder,  ihuserralus  niagiui.s,  IliehilisHimus  donsi.and  tliepectonilin  major  and 
minor  muscles,  thus  tailing  btlow  the  level  of  tho  sternal  fragment  ;  secondly, 
it  is  drawn  inward  and  forward  by  the  sternal  portion  of  lla*  peetondis  major, 
plus  the  weiglit  of  the  hhoidder;  thus  it  overlitps  the  stirrial  IVaginent ;  and, 
thirdly,  it  is  carrieil  under  and  even  behind  I  hr  sternal  fragment,  by  the  same 
agencies,  with  the  ast^istance  of  the  rhomboideus  major  and  minor  muscles. 
Thest?  last  muscles,  acting  on  the  x'trrtcbrnl  border  of  the  scapula,  HCi've  to 
imj^ress  on  this  bone  a  inovenu-nt  of  rotation, 
which  changes  the  aci'ondal  fragment  fi-om  an 
anterior  to  an  under  or  posterior  position  in  re- 
lation with  the  sternal  fi-agment  {Fig.  081) :  so 
that  the  order  of  changes  to  \vbi<  h  the  acromial 
end  of  the  clavicle  is  Hubjocted  is  downward. 
forward,  inward,  and  finally  backward.  The 
overlapping  ma3'  amount  to  one  inch.  In  my 
possession  are  two  broken  davidew  in  which  it 
iH  one  inch  and  a  half  In  ciiildron  the  ov^rlaji- 
ping  is  rarely  e%'er,  even  relatively,  as  givut  as 
in  adults,  and  indeed  this  \n  true  of  the  entire 
Beries  of  displa<tMuentK.  lu  a  few  instances  the 
acromial  has  bfon  known  to  oven-ide  the  eternal 
fnigment.  the  latter  being  depressed.  Dosault. 
Malgaigne.  Stephen  Smith,  and  others  have  ob- 
«en*ed  such  cust^R.  When  a  rolalion  ot'thi-^  kind 
exists  between  the  two  ends  ul'  the  hone,  it  is 
probably  due  to  foive  directly  ap[)lied.  impelling 
the  sternal  thigmenf  down,  and  thus  allowing 
the  acromial  (^"agment  to  slip  over  it  as  tho  shoulder  falls  inward. 

When  the  acromial  end  of  the  bono  ih  broken,  the  displacement  is  not 
great;  though  even  in  this  jiosiiion  the  degi'ee  of  disarrangement  is  influ- 
enced by  the  position  of  the  fracture.  If  it  takcB  place  between  the  two 
portions  of  the  coraco-clavicular  ligament,  it  will  be  very  trifling,  as  the 
fasciculi  of  the  latter,  with  Iht*  periosteuui,  serve  to  ix»si»t  a  sepanition  of  the 
fragmenis  ;  but  if  the  bone  is  broken  internal  to  this  ligament,  the  displace- 
ment will  be  quite  marked.  The  inner  uxtivmit}-  of  the  acromial  piece  will 
bo  pulled  upward  by  the  trapezius  muscle,  while  the  weight  of  the  shoulder 
and  the  influence  exerted  by  the  muscles  of  the  chest  willcariy  the  acromial 
end  downward  and  inwanl,  placing  the  entire  fragment  at  a  considerable 
andt'  with  it«  fellow.     (Fig.  682.) 

When  the  thicture  Is  within  the  limits  of  the  coraco-clavieular  ligament, 


tun  at  tbe  lultliUv  uf  Uie  cUvkle, 
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Knwtiirv  ft   clftvlcle  liiti<rnAt  bithi!  cormiw- 
cUvtcular  liicuncut  — MAlgalcne. 


its  existence  uiU9t  be  determined  by  the  pnin  experienced  ou  pre88tire,  arid 
by  the  movement  and,  perbupH,  the  crepitus  oroducud  by  gnisping  the  lru|(- 

rneuts  with  the  tingers  antl  forcing  them  in 
opjMwite  directions.  When  external  to  iho 
liniment,  there  will  he  less  obscurity,  and  by 
tixir)jr  the  sternal  frni;menl  with  the  fin^T* 
and  moving  the  shoulder  backward  and  Ipr- 
wnrd  we  can  Hecure  the  decisive  eensaiion 
of  crepitation. 

When  the  IVaeturc  ib  nituated  at  the  sler- 
nal  end  ol'the  bone  and  within  the  limits  of 
the  coRto-clavicular  ligament, — an  exceedingly  rare  accident, — there  will  \yt 
little  displacement,  unless*  the  fnicturing  force  is  ap]died  to  the  guter  siilo  of 
the  nhoiilder,  driving  the  acromial  I'ragnient  ibrward  and  <iijwnward;  but 
when  external  to  the  ligament,  the  acromial  fmgmcnt  will  be  driven  dowTi- 
ward  by  the  action  of  the  clavicular  portion  of  the  pectoralis  major,  and 
carried  forward  by  the  weight  of  the  shoulder  and  by  the  pectoralis  major 
and  minor  muHcies. 

To  detect  this  form  of  fracture,  the  tingers  mu»t  act  directly  on  the  broken 
ends,  with  a  view  to  discover  movement,  and  crepitus.  When  didplacement 
is  present,  of  course  the  diagnosis  is  comparatively'  easy. 

In  tnineverse  fractures  of  the  clavicle  ^certainly  not  very  common), 
wherever  siiuated.  there  is  frequently  little  or  no  displacement.  Sotn* 
■writers  have  practically  denied  the  existence  of  such  fractures;  but  Ibex* 
can  be  no  d<mnt  of  their  o(;ourrenco.  JIatnilton*  hat*  necii  timr  such  ca»ca, 
Stephen  Smith  two,  Desaultf  several,  and  1  have  seen  one.  in  the  person 
of  a  child  three  yeai-s  old.  In  the  *'Surg''^td  History  of  the  War  of  \hv 
Rebellion''^  theix>  is  an  excellent  example  of  a  transverse  fnictunv  Th« 
entanglement  of  the  serrations  doubtless  proventa  the  displacement, 

( 'oMPOfNn  FH.\cTt;REs  of  the  clavicle,  except  as  a  rt^snlt  of  gunshot  wnund^ 
are  uneom!non,and  when  they  do  occur  from  thin  cause  are  often  attended  \s'ilh 
serious  injury  to  the  organs  of  the  chest.  A  simple  fracture,  if  very  oblique 
and  much  displaced,  may  produce  ulceration  of  the  integumetttH  and  bccom« 
a  compound  one.    The  union  under  such  cii*cumstaiiceB  in  dcbyed. 

(^oMMiNtTTKD  KR.\CTrRE8,  whcn  not  from  gunshot  injury,  are  the  rosult 
usually  of  direct  foix-e,  and  fti*e  followed  by  considerably  deformity.  Th« 
fmirments  may  be  variously  disposed.  Malgiiigne§  had  a  caoe  in  which  tht 
middle  fragment  ansumed  a  vertical  position  l»etween  the  othor  two,  and 
IIamilton||  met  with  a  similar  one.  In  case  of  comminution.  atMOcialed 
with  an  external  woun<i  and  followed  by  iiecroHis  of  u  fragment,  the  demi 
bone  must  be  discharged  before  consolidation  of  the  fracture  taken  placA 
The  case  ti^oated  by  Lente  and  related  by  Hamilton^  is  an  example  of  Ikii 
statement. 

Co.M PLICATIONS. — The  position  of  the  brachial  plexus  of  nerves  ami  of  Um 
subclavian  vessels  i.-*  such  that  these  stnicturee  are  exposed  to  injury  by 
depressed  portions  of  the  clavicle.  If  tlie  nerves  are  compressed,  nai-ital  or 
complete  paralysis  of  the  arm  may  follow.  The  death  ol  Sir  KotKjrt  VttA 
wa^  in  part  attiibuted  to  the  existence  of  a  large  pulsating  tumor  under, 
comminuted  fracture  of  the  clavicle.  Mup|K>ftcd  lo  have  been  due  lo  a  w 
of  the  subclavian  vein.**  In  Holmes's  Surgery  a  i^jwcimen  is  described  m 
la  at  present  in  the  museum  of  8t.  George's  flospilal.  and  in  which  a  fraemitDl 
of  the  clavicle  has  passed  through  the  internal  jugular  vein.  Erichseuyf  hail 
a  case  which  he  supposed  to  he  one  of  injury  to  uie  subclavian  vein  iVuvm  iW 
same  cause,  in  consequence  of  the  extensive  extravasation  of  bltKHl  vrhirli 
was  present;   and  Hubsequently  the   same   Hurge<jn    met  with    auotber  at- 

*  Proctorw  ftnd  Luiatioof,  p.  181. 

JPiiri  Fin>l,  |>.  482. 
Fmelura  inil  Luxntiou^  b.  !83. 
Loodoa  IJUKwt,  Julj  ft,  1860. 


I  FnuttarM,  p.  16. 

«  Frtictnrei,  |i.  ST7. 

i  litUt..  p.  U4. 

tt  i^urgorj,  vol.  i.  p.  *4S 


etanco  ordaiiia>;e  U*  the  Bubclavian  veseelSf  which  was  foUowod  by  gangrene 
(»('  the  arm.* 

A  patient  applieii  to  ProfeeHor  Gibson  to  be  relioved  of  paralyais  and 
atrophy  of  the  arm  following  a  comininutod  fracttiro  of  the  clavicio.  The 
bone  was  much  duprcH-sed  below  the  level  of  the  neck. 

Dr.  n.  W.  Booiio,t  AHHistant  Surgeon  U.S.A..  publinhod  the  hiniory  of  a 
patient  who  received  a  conimfnnted  iracturo  of  the  clavicio.  A  fragment  of 
the  bone  compressed  the  subclavian  vein  and  the  brachial  plexus  of  nervefl. 
The  arm  wa«  cold,  the  A'einn  were  much  wwollon  below,  and  the  pariH  quite 
numb.    Theiie  symptoms  gindually  dinappeiired,  and  the  individual  recovered. 

Prognosis. — Fractures  of  the  clavicle  unite  iiiucli  ni(»re  nijtidly  than  do 
those  of  most  olhci"  biincs  of  the  Hkeleion.    I  an)  c<»ntideni  that  I  have  seen  a 

food  degree  of  union  takt*  ]»lace  in  from  twelve  to  fourteen  days.  Union, 
owever.  without  deforniily  is  a  nire  occiuTcnce, — su  rare,  indeed,  that  when 
the  fiiictuiv  JH  complete  and  involves  the  body  of  the  bono  with  the  line  of 
separation  runi»iiig  obliquely,  I  can  recall  no  instance  of  a  perfect  cure.  There 
is  almost  alwavH  wnue  ovcrlajtping  or  some  npwanl  aiigulur  prnjcciion  which 
can  bo  seen  or  felt.  Hamilton. J  in  seventy-two  complete  fractures,  found 
fthorlening  in  ail  except  sixteen,  and  uf  twenty-seven  complete  oblique  ti*ac- 
tures  at  the  acromial  end  of  the  middle  third,  al!  had  shortening  save  one. 
The  collection  of  clavicles  in  the  museum  of  the  University  of  Pennsylvania, 
and  that  in  the  College  of  Piij-sicians  of  Philnrlelphia,  furnish  many  example* 
of  ftuclure,  but,  when  the  injury  is  located  near  the  mitldle,  or  internal  to  the 
coraeo-cluvicular  ligament,  none  in  which  some  deformity  does  not  exist. 
Fortunately,  neither  shorlening  nor  angular  deviation  materially  attocts  the 
etretigth  or  thv  usefulness  of  the  limb. 

'  Kxamples  of  nrm-vrtton  of  the  O'agments  of  this  bone  are  by  no  means 
common.  This  condition  is  most  likely  to  follow  cases  in  which  both  clavi- 
cles are  siniullaiieuusly  broken.  Mali^aigne,  in  six  cases  of  this  accident,  had 
three  ununited  fmeture^.  Even  when  oshcuun  union  does  not  occur,  the  ends 
of  the  bone  being  united  only  by  den^-e  tibnms  tit^sue.  the  patient  will  be  able 
to  execute  the  ordinarj'  movements  of  the  ann  witii  a  good  ilogree  of  pre- 
cision and  power.  Hamilton^  relalcs  the  case  of  a  workman  who,  with  a 
limb  defective  from  this  cause,  was  yet  able  to  raise,  within  a  few  otinces.  aa 
great  weights  as  witfi  the  sound  arm.  Malgnigne  gives,  among  others,  the 
case  recorded  by  Gei'dy,  of  an  agvd  cuirassier  who,  with  a  broken  clavicle 
Diiited  by  a  ligamentous  conl.  could  execute  his  duties  without  any  incMin- 
vcnience.  Even  where  both  clavicles  have  been  broken  and  have  remained 
ununited,  tho  disability  is  not  very  great. 

Treatment. — If  any  doubt  existed  as  to  tho  difficulty  encountered  in  the 
nmnagement  of  fractures  of  the  clavicle,  it  would  be  quickly  dissipated  by  an 
inspection  of  the  formidable  amiy  of  contrivances  which  fiave  been  devised 
fri:»m  time  to  lime  to  meet  the  indications  required.  The  anatomist  will  see  at 
a  glance  that  the  source  of  all  trouble  and  perplexity  in  (he  treatment  of  this 
accident  is  the  nutbility  of  the  scapula,  and  until  wo  can  give  a  comjdete 
fi^'ation  to  this  bone  we  shaH  never  be  able  to  eflect  what  are  called  perfet't 
cures. 

What  is  the  problem  to  be  solved?  It  is  to  carry  the  shoulder  upward^ 
outward,  and  backward,  and  to  keep  it  there,  thus  restoring  the  acrotnial 
fragment — the  one  principally  displaced — to  its  proper  position.  No  one 
has  as  yet  satisfactorily  accomplished  these  ends.  There  is  a  movement 
of  the  scapula  by  which  it  describi-^  a  considerable  arc  of  a  circle  upon 
the  side  of  the  thorax.  When  the  arm  of  a  person  is  carricfl  strongly  for- 
ward and  backward,  the  inferior  angle  of  this  bone  can  bo  seen  advancing 
and  receding  beneath  the  integument.  Jlerein  lies  the  whole  difflculty  ;  ana 
not  until  this  movement  can  be  controlled  shall  we  be  able  to  command  the 
best  results.      No  dressing  which  diws  not  keep  the  inferior  angle  of  tho 


'  British  Medical  Joarnal,  Juno  7,  1873. 
X  FraoturM  asd  Lnxatiuuflf  p.  183. 


Meilical  Reoord,  NoTcmber  19,  1873. 

aid.,  p.  187. 
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scapula  forward  can  fulfil  the  desired  object,  however  well  other  indicatioiM 
may  be  met. 

An  historical  review  of  the  various  methiMlA  advocated  by  different  surgooos 
for  lliL'  rt'duclioii  and  retention  of  thirt  fracture  would  only  pi*e«H;ht  us  with  a 
vast  array  of  conflicting  and  contradictory  procedun»s.  which  would  scarcely 
repay  for  the  time  expended  in  their  narration. 

Ail  forms  of  treatment  may  be  arranged  under  two  general  heads*, — one 
proposing  to  treat  the  patient  in  the  erect  and  the  other  in  tlie  ivcumbenl 
posture  ;  and  they  may  be  described  in  this  order. 

Erect  Position. — The  three  in^licalionH  to  be  fulfilled  in  the  reduction  of  a 
broken  cluvitlo  are  to  carry  the  HhonJdor  upward,  outwani,  and  backward. 
All  these  movementK  are  designed  to  affect  the  acn>niial  fragment.  Tbo 
fii*wt  brings  it  to  the  level  of  the  alernal  piece;  the  second  ivraoves  the  over- 
lapping; and  the  thii*d  restores  the  line  of  the  bone.  To  oifoct  the-^e  im- 
portant purposes  j»ermanently,  the  surgeon  will  be  compelled  to  vary  bis 
appliances.  No  single  dressing  will  answer  for  every  case.  There  are  thivo 
plans  which  I  find,  in  a  majority  of  instances,  give  me  the  most  satiatac- 
tory  i-esults,  namely,  the  dressing  of  Velpeau^  that  of  Fox,  and  that  by  nd- 
hotiive  plaster. 

As  a  temporary"  or  provisional  dressing, — one  which  will  serve  to  fix  the  arm 
while  a  patient  is  being  removed  from  the  place  of  accident  to  his  homo  or 
to  a  hospital, — the  handkerchiefs  of  Ma3^or  answer  an  excellent  purpose.  F'old 
one  handkerchief  into  a  triangular  form,  plaeo  the  body  under  the  forearm. 
and  carry  one  of  the  ends  over  the  back  and  the  other  over  the  front  of  the 
chest  to  the  sound  shoulder,  over  which  they  should  bo  tied.  Fold  a  gcoond 
haudkerehief  into  a  cravat,  and  tie  the  arm  to  the  body.     (^V"ig.  683.) 


FiQ.  (iS^. 


FiQ.  664 


.^ 


vf  lilt  okrioU. 


V*1|MM^  draMiNg  for  fiaciiii 
of  lilt  clnTlol*. 


Presjftn(f  bt/  a  Velpion  roller, — By  this  luetlmd  the  arm  of  the  injunnl  si< 
must  be  flexed  and  brought  acro.ns  the  front  of  the  ehost.  so  that  the  hunri' 
will  rest  on  the  shoulder  of  the  sound  side  and  the  elbow  point  in  the  r^azue 
direction,  utter  which  the  roller  Bhouid  be  applied  acoordiug  to  the  maunitf 
of  Volpcau.     fFig  684.) 

This  dressing  will  be  found,  in  a  large  number  of  caaea.  to  annwer  a  m 
admirable  puriM^so.     The  flexed  arm,  being  earned  acruHs  the  <heNi,  dm' 
the  lower  angle  of  the  scapula  forward,  by  making  tense  the  lerefl  msijof" 
musele.  and  necessarily  causes  the  acromial  fVagment  of  the  elavifl**  lo  n«e 
upward  and  haekward ;  seeondly.  the  arm.  reposing  on  the  most  p  i 

convexity  of  the  chest,  possesses  in  the  latter  a  Ailurum  which  serv.  |. 
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tho  Boapula  out;  and  lastly,  when  in  this  position  the  elbow  is  forced  upward 
and  outwarrl.  \\y  tho  diiit^onal  turns  of  tho  rollor  ihoso  last  inovomonts  are 
increased,  and  the  axiUaiy  pad  Ih  rendenni  unnecessary,  while  the  circular 
turnn  ol*  the  bandage  make  seeurtj  all  the  udvuntagen  gained  by  the  position 
of  the  limb. 

The  records  of  nurj^ery  exhibit  a  singular  diversity  ctf  opinion  on  the 
subject  of  the  best  position  of  tho  upper  extremity  in' fractures  of  the 
clavicle.  Pare  had  the  arrn  carried  back,  with  the  hand  resliufr  on  the 
hip.  Grout  brouf^ht  the  fixed  arm  wtiil  farther  back,  so  an  to  bring  it  in 
contact  with  the  loin.  Guillou  placed  both  the  arm  and  the  forearm  across 
the  back  before  raiHiu;;;  the  elbow.  Cheliu»  moved  the  elbow  backward  ou 
the  body. 

Moore  s. — Professor  E.  M.  Moore,  of  Rochester,  advocates  caiT^ing  the  elbow 
back,  in  order  to  make  tense  the  clavicular  libree  of  the  ^roat  pectoral  muscle, 
thus  netifraiizin^  the  action  of  the  stenio-oleido-mastoid  muncleon  iho  siornal 
fraj^ment,  and.  by  drawing  the  scapula  towards  the  spine,  raising  thu  acromial 
fragment  out  ivurd  and  upward.  The  mode  fif  applying  the  dres-sin^  which 
is  to  accomiilish  tlie^e  ends  is  as  follows.  Flex  the  arm  across  the  chest,  tho 
elbow  beiufj  hrou^ht  well  to  the  side  of  the  body;  take  a  strip  of  sti-ong 
muslin  seven  or  eight  inches  wide  and  two  and  a  halt*  yards  long,  place  the 
centre  of  the  strip  on  the  point  of  the  elbow,  and  con<luct  the  ends  upward 
to  the  axilla,  where  they  are  to  be  crossed,  the  anterior  strip  being  bought 
behind  and  (he  posterior  one  in  front  of  tho  shoulder.  The  bandage  is  com- 
pleted by  briijging  the  anterior  piece  down  over  the  back  of  the  shoulder  of 


Fig.  685. 


FiQ.  G86. 


^\ 


-'t 


Hocm*s  figDrft-(ff.«igliT  of  ttii>  ol)<o«  fur  fhu:tare  of 
ibo  cUvlcli'.  (HMivrior  flew. 


](oora*k  Ognrp-fif-^lght  of  thv  olbow, 
Miltirlor  view. 


the  injured  side  and  the  ]>osterior  piece  up  over  the  sound  shotddcr.  and, 
after  crossing  the  two  in  the  axilla  of  the  uninjured  side,  fastening  them 
together.  Tho  forearm  is  next  flexed  and  suspended  in  a  sling.  This  dress- 
ing is  designated  by  its  author  the  figure-of-eight  of  the  elbow,  and  is  repre- 
sented in  Figs,  685  and  686. 

S(iyre*s. — Dr.  .Sa>-ro.  of  New  York,  proposes  to  accomplish  a  similar  result 
by  maintaining  the  ann  in  very  much  the  same  position  by  two  strips  of  ad- 
hesive plaster,  the  tij'»t  three  and  a  lialf  iuches  wide,  uad  sufficiently  long  to 


906 


INJVRJES  AND  DISEASES  OF  THE  OSSEOUS  STSTEM. 


surround  the  arm  und  afterwards  the  body  \  this  strip  is  made  to  encircle  the 
arm  over  the  inserlion  cif  the  deltoiti  iniiacle,  in  the  form  of  u  loop,  larpjr 
than  the  arm,  and  must  he  stitched  to  make  it  secure.  The  arm.  hi-iug 
carried  strongly  haelcwurd  and  downward,  t*o  aH  to  make  tense  the  clavio- 
ular  portion  of  the  peotornli;*  major,  is  next  necui^ed  by  carrying  the  ninp 
eulii'oly  about  tiie  body  und  faslvning  ii  on  the  back  U*  itself.  The  oihor 
strip  in  placed  ovor  the  sound  shoulder.  carriciJ  obliquely  across  the  back. 
and  brought  beneath  the  elbow  of  the  damaged  side,  a  slit  being  made  in 
the  plaster  to  receive  the  olecninon  projection.  It  is  then  conducted  upward 
in  front  of  the  chost  to  the  place  of  beginning.     (Figs.  687  and  688.) 


FiQ.  687. 


Fio.  688. 


fiayn'i  dfNriof  for  ftmctund  clarlele, 
p(Mrt«rtor  Tiow. 


Sajm'i  tlr«HlD)c  fur  fmruiriKj  clftrlelv. 


Professor  Gross  for  many  years  used  adhesive  plaster  in  the  troAtm«nt 
of  this  fracture,  but,  in  applying  it.  very  properly  kept  the  arm  in  a  line 
with  the  body.  Professor  Hamilton  believes  that,  like  other  plans,  it  doe« 
not  prevent,  at  least  in  many  cases,  the  overlapping  of  the  fragment*.  In 
children,  I  hare  found  that  the  adhesive  planter  sometimes  irritates  (he  skin 
to  a  degree  which  makes  it  very  uncomfortable.  When  it  does  so,  it  t^hould 
be  placed  over  a  roller  previously  ap]ilie<l. 

We  have,  then,  three  positions  of  the  arm,  advocated  by  different  irriters, 
viz.,  forwanl.  backward,  and  vertical,  all  represented  as  accomplishing  the 
same  end.  and  excellent  i-esults  cliiimod  for  each.  I  can  understand  how 
thi-ee  roads  may  converge  to  the  same  town,  but  1  cannrtl  conceive  bow 
thive  travellers  who  move  in  different  directions  can  reach  the  same  desti* 
nation. 

The  introduction  of  a  wedge-«haped  axillary  pad  into  the  dressing  for 
fractured  clavicle  is  deemed  essenlial  by  many  very  excellent  sur^if^ioflifli, 
among  them  Kerirusson,  Syme,  Liston.  and  Erichsen,  and.  in  this  counUy, 
Dorsey.  (libson,  Norris,  I'eace,  Fox,  Hatnilton.  Smith,  J.cvis.  and  otherk 
The  object  of  this  pnd  is  to  serve  as  a  fulcrum,  by  which  the  shoulder  inui 
be  carried  upward  und  outward,  and  the  overlapping  preveiiled  or  ovenvune. 
This  is  not  a  modern  appliance,  but  dates  back  to  the  time  of  <^ialen.  It  ha«. 
however,  undergone  material  changes  in  form  and  size.  It  waa  at  firni  a 
mere  cusliion.  or  thick  (compress,  and  did  not  assume  the  i-nncifonu  shaj 
until  the  time  of  T>csiiult.     Ft  was  as  long  as  the  hiimeruH,  tive  inche«  wj 


I 


and  three  inchf^s  thick  at  the  base.     The  len^h  of  this  pad  was  raduoed 
almost  oiu'-halt'  by  Klainant ;  uiul  thost  who  at  the  present  time  flavor  its 
ur*e  have  dnntiiitshod   it?*  sizt*  Htili  more,  until  it 
may  bo  staled  to  be  six  inches  long,  one  inch  and  Fio.  689. 

a  half  thick  at  the  base,  and  three  and  a  half  or 
four  inches  wide,  so  as  nearly  to  fill  up  the  axil- 
lary space.     (Fij^.  689.) 

bes^ult's. — This  pad,  and  three  rollers,  each 
two  an*l  a  half  Inches  wide  and  ei^ht  or  nine 
yanls  long,  conslilute  Desault's  apparatus,  which 
IS  applied  as  fnlh)ws.  The  patient  bein^^  seated 
on  a  stool,  the  aim  of  the  injured  side  is  raised 
to  a  ri|u^ht  aiii^^le  with  the  body.  iu\d  the  pad,  with 
il8  base  upwunl,  is   placed   in   the  axilla.      The  Aiiiur?  i«d. 

initial  end  of  one  *»!'  ilje  rolloi^i  is  laid  upon  the 

pad,  iitid  a  few  eirculur  turns  aiv  made  about  the  chest  to  fix  it,  after  which 
the  roller  is  earnV'il  oblupiely  across  the  front  of  the  chest,  over  the  sound 
shoiiltler,  through  the  corresponding  axilla,  across  the  chest,  over  the  pad, 
an<l  alnn^  the  back  over  the  sound  shoulder,  i*etuming  to  the  back  through 
the  axilla,  and  terniinating  the  bandage  by  spiral  turas  about  the  thorax. 
The  (Hid  is  thus  made  secun>.     (See  Fig.  600.) 

The  arm,  flexed  to  a  right  angle,  is  next  brought  to  the  side,  by  which, 
through  the  resistance  *A^  the  fulcrum,  or  pad,  the  aei*omial  fragment  is  carried 
outward.  The  arm  should  next  be  pushed  upward  and  backwarti,  with  a 
view  to  bringing  the  two  fragments  to  the  same  level  and  on  a  line  with  each 
other.  To  mainlain  this  position  is  the  oljeci  of  the  second  roller,  thr'  initial 
end  of  which  is  to  be  pliu-ed  in  the  axilla  of  the  sound  side  and  carried  over 
the  front  ol'  the  chest,  over  the  upper  part  of  the  arm  of  the  fractured  side, 
and  round  the  posterior  part  of  the  body  to  the  point  of  starting,  i*epeatiiig 


Fio.  690. 


Kio.  601. 


Tbr  udlkry  pftil  •^ratvtl  l>y  the  flnt  n>ll«r  of  Dmult. 


The  MMxioiJ  n>U*r  o(  Piwinlt 


these  turns  until  the  elbow  is  reached.  Ab  the  elbow  must  be  drawn  to  the 
side  by  the  roller,  it  is  necessary  that  the  first  turns  be  loose,  each  successive 
one  being  di-awn  tighter  as  they  descend.     (See  Fig.  6J*1.) 

To  assist  in  keeping  the  arm  upward  and  backward,  and  to  fulfil  the  two 
indications  already  named,  viz..  keeping  the  acromial  fnigment  on  the  same 
plane  and  In  the  sjime  Hue  with  the  sternal  fragment,  a  third  roller  is  com- 
menced in  the  sound  axilla,  carried  obliquely  across  the  fi'ont  of  the  chest, 
over  the  seat  of  fracture  (a  compress  bein^-  interpiosed),  down  the  back  of  the 
arm.  beneath  the  elbow,  and  over  the  IVont  of  the  chest  to  the  place  of  begin- 
ning. From  this  point  the  roller  is  continued  through  the  axilla  of  the  sound 
side,  across  the  hack  to  the  seat  of  fmcture,  down  in  front  of  the  arm  to  the 
elbow,  and  then  across  the  back  to  the  sound  axilla;  tVom  which  it  starts 
anew  over  the  fracture,  i*opeating  the  turns  first  made,  and  in  the  same  order, 
thus  forming  two  triangles, — one  in  fVuut  and  one  behind  the  body.     The 
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roller  is  terminatod  by  making  a  fcnr  spirals  of  the  arm  and  thechefit.     (See 

This  drci^sin^,  when  accurately  applied,  is  capable  of  tsffectin^  verv  satis-' 
fJEiotory  cures ;  but^  in  consequence  of  its  complexity,  and  its  liability  to  ()«K>om« 


Fio.  692 


PiQ.  698 


\ 


'^ 


Tbe  UilrdruUcrur  l>euolt. 


Fox's  nug.  dlDK.  ftrwl  p»i- 


deranpfo<l.  it  is  fast  falling  into  disuse.  Professor  Gibson,  in  order  to  prevent  ita 
displaoftnent,  was  in  the  hubil  of  brushing  over  the  rollers  a  coating  of  starch. 
Fox  8. — In  1828.  Dr.  George  Fox  introduced  into  the  Pennsylvania  Hospital 
a  very  nimpte  apparatus,  which  lias  had  a  wido-spread  popularity  amou^ 
Annorican  surgeons.  It  consists  of  a  nng.  a  sling,  and  a  pad.  (Pig.  ^9'^) 
The  ring  is  made  of  muslin  or  clminois,  well  stufled  with  cotton  or  hair,  ana 
large  enough  to  encircle  the  arui  at  the  shoulder.  The  sling  is  made  of  stout 
muslin,  and  shduld  receive  the  elbow,  exti-nding  up  the  ami  four  inches,  with 
two  broad  tapes  of  linen  webbing,  one  of  which  is  attached  to  the  upper  andi 
the  other  to  th«  lower  part  of  the  elbow  piece.  The  wedge-^^liapod  ]»ad  must 
be  large  enough  to  till  up  the  axillary  space,  and  may  bo  prepared  of  twUksl 
muslin,  well  stuU'ed  with  huir,  and  with  wide  tapes  counected  to  tbe  angles 
of  its  thick  end. 


Fio.  694. 


Fio.  696. 


"  \  "^L- 


r 


\ 


/ 


\ 


Front  Tl«w  of  roi'i  fti>pM»lu  fur  ftucturMl  olavk-Jv. 


PuMMfor  vt«w  of  ttaS  •^•xmXim, 


Id  the  applicaiicm  <»f  this  dressing  the  ring  is  to  be  slipped  over  the  artn  of ' 
the  uninjured  sidi%  and  the  pad  placed  in  the  axilla  of  the  fractured  aidv 
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there  inaiVitnined  by  tying  the  tapes  into  the  ring.  The  ann  is  next  placed  in 
the  sling,  and  the  wrirtt  suspended  U>  the  nng  by  the  front  tapes,  after  which 
the  elbow,  beinuj  carried  upward  and  buekward,  must  be  also  secured  to  the 
riiip  b}'  the  tapes  attaclied  to  the  upper  and  lower  parts  ot*  the  posterior 
portion  of  the  slirijyj.  {  Kijtrs.  iVM,  (»95.)  Cotton  should  l>e  placed  between  the 
skin  and  the  tajied,  in  oitler  to  prevent  oxcoriulion.  The  simplicity  of  this 
appaniUis  of  Dr.  Fox'a  is  calculated  to  gire  it  great  acceptance  with  the 
proJessittn.  It  han  tbe  nanclion  of  many  eminent  names,  has  been  in  constant 
use  in  the  Pennsylvania  Hospital  for  over  tiOy  years,  and  still  retains  its 
popularity  there.  In  the  treatment  of  fractures  located  at  the  acromial  or 
the  sLernal  end  of  the  claviele,  I  know  of  no  apparatus  which  yteUls  more 
paliflfactory  rcHulis.  In  those  involving  the  body  of  the  bone,  it  is  incapable, 
in  common  with  all  others,  of  effecting  a  perfect  cure. 

Proiessor  Hamilton  employs  a  dressing  which  opemtes  very  much  as  does 
that  of  Dr.  Fox.  It  consists  oC  an  axillary  pad.  a  sling,  and  a  roller.  The 
pad  is  |»laced  in  the  axilla,  the  sling  passed  under  the  arm  and  the  elbow  of 
the  affected  side,  and  its  ends  tied  over  the  shoulder  of  the  opposite  side,  the 
arm  being  uftci'wards  bound  to  the  body  bj'  circular  turns  <»i"  ibe  roller, 

Leviss. — Dr.  Levis,  in  1856.  devised  a  modification  (»f  the  Fox  appamtus, 
by  which  the  ring  is  omitted,  and  a  strap  substituted  for  it,  which  pasnes 
across  the  upper  part  of  the  back  and  shouldei's.  It  is  very  quickly  ap])lied. 
Figs.  696, 697,  and  698  will  sutficieutly  explain  the  application  of  the  drosaing. 

Fio.  697. 


Fia.  696. 


i 


Pk),  HaDtT.  ntiii  I'trtpof  Uvii*i  clAvkto  ft|i|»ratm. 


Front  vl«w  nr  l<ovla'i  »pp«nitnit  wUwIwlloK  (wtlenL 


In  the  use  of  any  appliance  in  which  the  axillary  pad  is  umployod.  it 
bHouM  not  be  forgotten  that  undue  pressure  nmy  be  made  n|M-in  the  axillary 
nerven  and  blood  vessels.  Paralysis  has  followed  its  use.  Hamilton  has  cited 
a  case  of  tIiih  kin<l.  and  also  Parker  of  Now  York.  When  the  arm  is  on  a 
line  with  the  side  of  the  bo^Jy,  the  nerves  an?  least  ex]x)sed  lo  pressure. 
When  the  frnclure  is  near  tbc  ac]*omial  end  of  the  bone,  the  c«f*c  may  bo 
satisfactorily  treated  by  the  four-tailed  sling,  which  can  be  quickly  pre- 
pared by  taking  a  piece  of  muslin,  seven  inches  wide  and  two  yards  long, 
and  slitting  it  down  from  each  end,  leaving  the  centre  intact  for  twelve 
to  fourteen  inches,  in  wliich  a  small  opening  should  be  cut.  In  its  applica- 
tion the  arm  niust  be  Hexed  and  tlie  hand  laid  upon  the  op|>ueite  clavicle. 
The  opening  in  the  centre  of  the  sling  receives  the  ]>oint  of  the  elbow  ;  the 
arm  is  next  to  be  pushed  well  upward  and  backwaixi,  and  the  lower  tails  of 
the  sling  brought  up,  the  anterior  one  beneath  the  arm,  over  the  breast  and 
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the  oppOHito  fihouldor,  tho  poAtf^rior  one  acrosA  the  buck,  and  the  two  Bocured 
together.  The  upper  tails  are  nt'Xt  carried  round  the  arm  and  body,  aud  iu*d 
together  on  the  oppOHity  Bide  of  the  trunk.  Dugan  ein])Ioys  u  triangular 
ellng  of  xnafllin,  having  a  Btrip  of  roller,  three  yarda  in  length,  sewed  to  <riu*h 


FiQ.  698. 


Fia   699 
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.^C 


PM(«rior  vivw  of  Lcrii'ii  KpjMirfttii*  ftdjustod  to  ft  pntlrot. 


Pofft«riur  «igbt  for  fractured  cluvlcU. 


angle.     The  sling  'i»  placed  under  the  arm,  extending  from  the  elbow  to  the, 
wrint.  and  the  Htripn  are  fanlened  over  the  fihoulder  of  the  sound  side 
around  the  body.     The  apparatus  forms  a  secure  dressing. 

Fiifurt^-of-eighi . — Thus  tar  we  have  been  speaking  of  such  a]»pliances  as  act 
chiefiy  upon  the  elbow;  but  there  are  otheiis  which  are  inienaed  to  or»erAie 
on  both  the  elbow  and  the  shoulder,  in  order  to  eaiiy  out  the  indication  of 
moving  the  latter  backward.  The  tigure-of-eight  bandage  is  so  designed.  (See 
Fig.  099.)  In  ita  application  a  pad  is  placed  iu  the  axilla  of  the  injured  6id<^^ 
and  a  roller  is  passed  alternately  about  the  shoulders  so  as  to  draw  the 
scapula^  toward**  each  otlier,  alter  which  the  flexed  arms  are  pinirim*d,  by 
a  second  rollyr,  to  the  front  and  sides  of  the  chest.  This  dresi^ihg  bud  at 
one  time  a  number  of  advocates,  atnong  lH)th  the  French  and  the  English. 
Another  of  the  same  class  is  tho  apparatus  of  Brandor.  consisting  of  nboulder^ 
straps  of  fttuttcd  chamois-skin,  fastened  to  back-pieces  of  doth  or  leather*; 
which  could  be  drawn  together  either  by  lacing  or  by  buckles.  Atler  UmiI 
applicatiou  of  the  apparatus,  the  arm  was  to  be  placed  in  a  sling. 

Treatment  in  the  Recnmbent  PositioxL — This  method  was  i^anotioned  by 
Hinpocrates,   t-elsus.   La  Nolle.   Flajaui,  Dupuytren,  Liaarn.   Ihirse-y,  l*o*%^^ 
anti  others,  and  came  into  use  in  consequence  of  the  unsalisfact<n-y  renulta 
obtained  by  the  plans  which  were  commonly  employed.    Dr,  Edward  H»rt»- 
home*  published  an  exhaut*tire  paper  on  the  advantages  of  this  position  in 
the  irentinonl  of  fractured  clavicle.    The  patient  is  to  bu  placed  upon  a  hard, 
unyielding  tnattress,  with  the  arm  and  forearm  of  the  injured  wide  flexe<l  and 
placed  across  the  cheat,  the  hand  touching  the  oppo^^ite  shi»ulder.     In  ihf 
position  the  inferior  angles  of  tho  scapula  move  forwai-d,  and  the  suiwrior] 
or  glenoid  angles  backward,  the  weight  of  ihe  body  upon  the  lower  angh 
keeping  them  |>ennanently  in  this  pOMiti<»u.     The  head  must  be  place*!  un  a- 
low  inllow.  with  the  chin  slightly  depressed,  so  as  to  flex  the  sterno-eleidivj 
mastoid  muscles  and  thus  allow  the  stomal  fragment  to  descend.     We  hav«, 
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in  the  supine  position  all  tJie  conditions  nceessaiy  for  a  proper  reduction  of 
the  fracture  ;  and  it  is  interesting  to  see  how  instantaneounly  all  doforrinty 
<lisapiH*ai'H  when  sneh  a  position  is  a*»8umod.  When  (he  patient  is  docife 
and  ooedient,  willing  toco-operate  with  the  Hur^enn  to  the  fullest  extent,  and 
in  hospitals,  where  a  eurelul  und  constant  suneillance  can  \w  exercised  over 
the  inmates,  this  plan  may  he  adopted  for  a  short  time,  or  until  a  certain 
amount  of  repanitive  material  has  tbnned  about  the  fmeture  and  the  ten- 
dency to  diBpmcenient  has  in  some  measure  diminished,  when  some  form  of 
walking  apparatus  may  be  substituted.  Ueyond  this  the  ix'cunibent  position 
is  scarcely  practicable.  It  is  impossible,  as  a  rule,  in  a  fracture  like  that  of 
the  clavicle,  and  involving  so  little  disability,  to  compel  a  )>aiient  to  i-emain 
fixedly  in  one  position ;  and  even  where  there  is  a  wiilingneKs  to  do  so.  there 
are  unconstMous  movements  made  in  sleep  which  canntit  well  be  controlled. 

With  these  dit^culties  to  be  ovei*come,  together  with  (he  J'ael  that  the  de- 
ibrmity  attending  other  methods  of  treatment,  in  which  a  larger  liberty  is 
allowed,  detracts  very  little  from  either  the  slrt-nglh  or  the  usefulness  of*  the 
limb,  it  is  not  pi-obable  that  the  recumbent  position  will  ever  become  yary 
popular  or  general. 

In  summing  up  this  whole  subject,  it  may  be  said  that  we  have,  at  best, 
the  choice  of  imptrl'ect  a])pHunceK  for  the  treatment  of  fractured  clavieie,  and 
that  no  single  appamtus  can  bo  usvd  in  every  case  to  the  exclusion  of  all 
others.  Tliere  are  three  appliances,  however,  which,  with  few  exceptions, 
will  enable  the  surgeon  to  areuitiplish  the  most  satistaetoiy  results,  namely, 
the  Velpeau  baiidage,  the  Fox  apparatus,  and  adhesive  plaster.  In  fractm-e 
of  bulh  claviclcH,  the  posterior  eight  bandage  or  the  Brasdor  apparatus  will 
fonn  the  best  diessing. 

Fractures  of  the  Scapula. 

Fnicturea  of  the  scapula  are  not  by  any  means  comnioa  :  the  richeet  cabi- 
nets furnish  only  a  few  specimens.  Malgaigne  states  that  of  the  2358  fVactuPea 
admitted  into  the  Ilrilcl-Dieu,  only  4  were  in  this  bi>ne.  Lonsdale, accoi*ding 
to  the  same  author,  found  18  among  the  IHOI  fractures  treated  at  the  Mid- 
dlesex Hospital,  lluniilton  has  seen  8  cases,  and  1  have  met  with  the  injury- 
four  tiu»cs.  The  facts  that  the  scapula  is  covered  with  large  muscular  masses 
of  flesh,  and  that  it  moves  freely  over  the  suWace  of  the  chest,  sufficiently 
explain  the  infrequeucy  of  the  i'raclure.  Of  the  8UC7  fractures  treated  in  the 
Pennsylvania  Hospital  during  a  period  of  forty-four  yearn,  82.  or  less  than  1 
per  cent.,  were  fractures  of  the  scapula.  The  following  table,  comprising  54 
of  these  caaes,  exhibitasome  interesting  poiulaiucouneetiou  with  this  injury  ; 
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Any  portion  of  the  bone  may  be  fractured,  as  the  body,  the  angles,  the 
processes,  the  neck,  or  rhe  spine.  The  injurj'  is  usually  the  result  of  violence 
directly  applied ;  but  I  have  seen  the  accident  follow  a  fall  upon  the  arm, 
the  force  being  trauMuittiid  to  the  scapula.    South  thinks  that  tnese  fractures 
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aro  usually  produced  in  this  way.  This,  however,  doea  not  accord  with  the 
opinioim  of  other  surgeons.  A  case  is  reported  by  Dr,  Ileyleii  uf*  a  fracture 
of  the  scapula  from  muscular  action  alone.  Malgaigne.  however,  doubts  the 
verity  of  tho  diagnnsin. 

FracturcH  vf  the  scapula  are  either  complete  or  incomplete.  They  inay  he 
simple,  compound,  cotuminuted,  or  stelhited.  Notwithstandini;  tho  muwu- 
lar  case  in  which  the  bono  liea,  the  displacement  in  mo»l  inHtancua  of  the 
injury  is  well  marked. 

Fractures  of  the  Body  and  the  Angles  of  the  Scapula. — A  Hjmcinien  of  fVac- 
tiirt*  invulviujtf  tlie  posterior  iinglu  ul'  the  Hcapula  in  in  the  Mfltter  colloctiOD 
of  the  College  of  Physicians  of  Phihidelphia.  The  lino  \j\'  ('melure  heglnH  on 
the  upper  border  of  the  scapula  an^i  pa-.«es  through  the  sjtine,  termitiatiiig 
some  distance  below  in  the  fossa  iiifra-spinata.     (rig.  700.)     The  fxintvuce 

of  the   fmctui-e   ha>t   been  dih- 
Fio.  700.  credited    by    tionie     aurgeon& 

This  ttiK-cinien.  however*  b 
quite  familiar  to  Philadelphia 
surgeons.  In  the  M idd k**ex 
HoHpitul  museum  thi're  in  a 
specimen,  tiguivd  in  llohneA'a 
Surgery,  in    which    the     fn 

Fio.  701. 
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Tnetue  or  iho  potMTlor«nirlo  of  the  Kipoltt     MutUr 
eullaclluii,  — n«iiiUl«ii. 


ture  passes  through  the  upper  part  of  the  glenoid  cavity,  and,  running  in 
a  zigTsag  direcrion  acmss  the  fotwa  supra-spinata  for  a  shoit  dintanco,  dividt^ 
into  sevenil  nidiating  dssures. 

Malgjiigrio  alleges  that  fractures  of  the  body  of  the  Ikjoo  are  numi  com- 
monly situated  above  the  spine.  Hamilton,  on  the  contnuy,  plu^e^  ihero 
bektw  the  spine  (Fig.  701)  ;  un<l  this  accords  with  my  nwn  obnervation  In 
thi'ee  specimens  of  this  injury  belonging  to  the  museum  of  the  I'nivorMty 
of  Pennsylvania,  such  is  the  situation  of  the  fi*actures. 

Sy>ii*TOM8. — When  the  spine  is  involved,  on  ai'count  of  its  supcrHc-lal  po«i* 
tion,  ariy  break  in  its  continuity  may  be  deienniued  by  passing  the  tingrr* 
over  the  surface  of  tho  bone,  or  by  seijiiug  it  between  the  thumb  and  tingvr 
of  each  bund  and  pressing  in  op[»osite  directioris.  If  the  body  l^elow  tlM 
spine  is  broken,  mobility  and  crepitation  may  be  ascertained  liy  graspioff 
the  inferior  angle  with  one  hand  and  moving  it  back  and  forth,  "while  wiiE 
the  other  the  shoulder  is  fixed.  Some  deformity  may  be  exj>ected  whew 
the  Reparation  is  complete,  and  also  pain,  especially  when  the  arm  ia  carried 
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forward,  as  the  teres  major  muscle,  by  such  a  movement,  tendd  to  drag  the 
broken  JVa/;inorits  in  the  flame  <]ire<'tion.  The  shouldor  is  alway.s  more  or  less 
disabled.  Malgaijr"^'  directs  canying  the  tbrearn»  I)ehiiid  the  back,  and  raising 
the  hand  an  much  as  injs.sible.  a  position  which  luukcs  (he  posterior  border 
oi'  the  .scapnia  very  ju'ominent  and  reveals  any  defect  in  its  edge.  When 
the  fVactui-e  i?*  above  the  spine  of  the  scapula,  the  posterior  angle  will  be  the 
most  aceesftilile  point  to  seize  in  order  to  determine  ihe  existence  of  crepitus 
and  undue  motion.  When  the  lower  angle  is  broken,  there  can  bo  no  ditfi- 
culty  in  forming  a  diaguosis,  as  we  have  this  |>ortion  of  the  bone  so  entirely 
under  our  observation. 

PBOONOstfi. — The  gravity  of  this  iVacture  depends  upon  the  amount  of 
damage  done  to  the  soft  parts,  (he  degree  of  ctunminuiion,  iind  thenhock 
which  may  have  been  communicated  to  the  organs  of  the  chest.  When  the 
injury  is  a  gunshot  one.  there  may  follow  abscesses,  necrosis,  and  slifl'ness  of 
the  arm.  It  is  umler  such  conditions  that  resection  of  portions  of  the  i>one 
become  necessaiy ;  and  the  openition  was  frequently  performeti  during  the 
late  Amcriciiii  war.  When,  however,  it  is  a  simple  fracture,  union  takes 
place  genei'ally  with  some  overlapping.  As  to  this  overlapping,  there  is 
nothing  uniform  ;  sometimes  the  lower  and  sometimes  the  upper  frugiuent  is 
in  fi-ont.  The  displacement  is  probably  due  to  the  direct  influence  of  the 
force^  rather  ihan  lo  nuiMcular  action. 

Treatment. — While  great  diftereiices  of  opinion  prevail  anioi^g  surgeons 
as  to  the  proper  dressing,  there  is  one  point  u{.K>n  which  all  agree,  namely, 
that  of  giving  fixation  to  the  scapula  ;  and  this  involves  the  entire  quietude 
of  the  nrra.  After  making  a  proper  adjustment  of  the  fracture,  a  broad  strip 
of  adhesive  plaster  should  l»e  anplied  across  the  scapula,  extending  from  the 
Rpine  to  within  four  incliesof  tlie  sternum,  takii»g  cai*e  to  press  it  well  down 
along  the  anterior  and  posterior  l^>order  of  the  bone  Ix^fore  the  portions  in  front 
of  and  behitid  the  chest  have  Iwen  attached.  Then  place  the  arm  in  a  Fox 
apparatus,  and  ullow  ii  to  hatig  verticallj''  along  the  side  of  the  body,  at  the 
Baine  time  lilYing  the  elbow  by  securing  the  straps  to  the  ring  on  theojiposite 
Bhoulder.  To  prevent  the  anu  from  Ix-ing  carried  away  froth  the  side,  a  few 
turns  of  a  roller  around  the  aru»  and  Isxiy  should  be  apnlied,  or  the  same 
end  may  Isi  secured  by  surrounding  the  arm  and  chest  with  a  bmiid  strip  of 
muslin,  which  can  In*  fastened  with  pins.  The  vertical  pitwiiion  of  the  arm 
is  the  one  which  gives  ivlaxalion  to  l>oth  the  teres  major  ar>d  rhoudx)ideu8 
muscles,  and  conduces  nu>wt  lo  the  quietude  of  the  fragments.  1  am  aware 
that  sometimes  we  will  he  foiled  in  effecting  a  8atisfactor3- adjustment  by 
Btrictly  conforming  (o  anatomical  indications:  where  this  is  the  ease,  the  arm 
ehoiild  be  phued  in  any  position  which  will  best  conduce  to  the  apposition 
of  the  fr*ngment.s,  whether  it  conflict  with  anatomical  teaching  or  not. 

Fractures  of  the  Acromion. — It  will  be  seen  by  reference  to  the  table  on  a 
previous  page  (hat  iWutnres  of  the  acromion  process  are  more  common  than 
those  of  the  Isxly  of  the  scapula.  In  I.onsdale's  cases  they  were  equal.  The 
exposeil  situation  ol'  this  j>ortion  of  the  bone  would  seem  to  render  it  pecu- 
liarly vulnendde.  That  its  fnieture  di>eH  not  occur  oIltMier  is  doubtless  due 
to  the  mobility  of  the  shoulder.  The  causes  producing  the  fracture  are  such 
as  act  cither  from  al>ove.  as  when  sonu*  heavy  object  falls  upon  the  shoulder, 
or  from  below,  as  when  the  head  ot'  the  humerus  is  forcibly  driven  upward. 
The  tardy  eousoli<lation  of  the  epij^hyseal  extremity  of  the  acromion  process 
with  the  other  portion  of  (he  bone  has  doubtless  led  to  many  errors  in  diag- 
nosis, by  a  separation  of  the  diaphysis  being  mistaken  for  fVaciure.  I  have 
frequently  noticed  in  the  process  of  boiling  bones  for  the  preparation  of  skele- 
tons that  the  cartilaginous  bond  was  present,  and  the  tip  of  the  process  often 
detached,  even  in  bones  which  appeared  to  be  those  of  persons  well  advanced 
in  life;  and  I  think.atteracareful  examination  of  cabinet  and  other  specimens 
of  supposed  acromial  fractures,  that  the  statement  of  Fergusson,  that  ''  such 
accidents  are  ]*are,"  will  be  found  to  be  correct. 

TOI«  I.— fift 
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rrarturr  ul  lht.<  ocriiiuluii 
pruccw.—  MttlgAiicue. 


The  pOHition  of  the  fracture  varies.     It  may  be  in  front  of  or  behind  ihe 
acroniio-olaviculiu' junction,  or  (Fig.  702)  it  iiiay  extend  into  the  uriiculution. 
Sir  Asiley  Couper  doacribes  an  inniance  of  the  lattor 
condition  attended  with  a  luxation  of  the  clavicle; 
and  a  Hiniihir  cui^i^  I'unie  under  my  own  notice. 

SvMPTitMS. — The  isyniptoms*  which  indicate  this 
fnu'iinv  uiv  pain,  flatteiuni^  of  the  hhoulder.  dufona- 
ity,  ^reat  dinubiliiy  of  the  arm,  unuHuat  mobility,  and 
crepitus.  The  pain  in  iiUenniHed  by  moving  the  arm. 
The  rotundity  of  the  nhouhier  is  diminitthed  by  the 
weight  of  the  upptT  exlix*mily  dragging  the  acromiou 
tVngnient  downward  through  the  attachment  of  the 
delt*»id  muscle.  A  finger  pusite*!  over  the  sea!  of  in- 
jury will  delect  the  irregularity,  and  may  be  piv»ed 
between  the  fragiiietitrt,  and  if  the  hixjuk  is  postcriiir 
to  the  acromio-eluvicuh»r  articulation  ihfi-L-  will  fol- 
low a  deformity'  i*eseml)ling  that  resulting  from  fnic- 
ture  of  thy  humeral  end  oC  the  clavicle,  the  shoulder 
dropping  downward,  inwaixl.  and  forward. 
When  the  break  extends  into  tlu*  acromio-cluviruhir  Joint,  liic  end  of  the 
clavicle  will  rise  up  and  Ibrm  a  prominence  over  thin  ]mrt  ol'  the  j*hould»'r 
The  head  wilt  be  niclincd  to  the  injured  Aido.  and  the  patient  will  buppiirt 
the  arm  with  the  opposite  hand.  Crepitus  may  be  felt  by  [ilacing  onu  hand 
over  the  siunmii  of  the  Hhuuldcf,  and  with  the  other  foieing  the  arn»  up 
ward  and  nutating  it  quickly.  Di^^coloration  will  usually  Iw  present,  though, 
&n  in  other  fractures,  it  may  not  upjwar  until  some  time  after  the  accideni. 

This  injury  haH  hoou  mistaken  for  luxation  of  the  humoruH.  An  error  of 
this  kind  is  inexcusable.  In  luxation  the  acromion  proce.ss  is  8ulieni  and 
eharply  defined;  in  fmcture  it  is  flattened.  In  luxation  the  elbow  stands  off 
from  tnc  body  ;  in  fracture  it  lies  clo?*e  to  the  side.  In  luxation  the  bono  ouco 
reduced  so  remains;  in  fracture,  though  the  deformity  disai)|K-ars  when  the 
head  of  the  hunurus  is  pushed  upward,  it  immediately  rcapywars  when  ib« 
6UpjK>rl  is  withdrawn. 

Prognosis. — In  most  cases  the  union  will  l»e  ligamentous,  fonuing  a  Ijh 
joint.  Bichat  and  Arrard  had  each  a  case,  In  which  the  union  was  O8»eoi 
as  stated  by  Malgaigne.  In  these  it  is  probable  that  the  fraguienlh  were  tiol 
entirely  detached.  Although  the  oxtromity  of  the  acromion  rt-'ceivcs  Hon»« 
blood-vessels  fr<tm  the  acromial  branch  of  the  thorneo-acromial  artery,  it* 
nutrition,  when  broken,  must  be  very  defective.  Malgaigne  savt*  thai,  with 
a  single  exception, — one  in  the  Dupuytren  .Museum. — the  little  nodulea  of 
bony  matter  which  form  about  lher*e  tVactures  ai'c  always  confined  lo  the 
upper  fVagment.  The  movomonts  nf  the  arm.  af^er  re[»air  has  taken  placo, 
are  not  materially  impaired,  although  the  power  to  elevate  the  limb  is  verjr 
tjlowly  i*egained. 

Tkeatment. — There  are  two  method"*  of  treatment,  one  by  nosiiion.  and 
the  other  by  retentive  dressings.  The  tir^t.  known  as  that  of  lUdpc<^h,  vn^ 
eists  in  placing  the  patient  on  his  back,  carrying  ihL-  arm  directlv  away 
the  body,  and  supporting  it  in  this  position  uihju  a  pillow,  'this  pof^t  _ 
comidetely  udaxes  the  deltoid  mueele.  which  otherwise  tend**  to  pult  the  de- 
tached fi*agment  from  the  spine,  ami  favors  a  veiy  accurate  adjustment,  Tbo 
only  objection  to  this  plan  is  that  which  is  urged  against  the  tivatiueni  of 
fractured  clavicle  by  poHition.  namely,  inability  to  enforce  the  rei|UtHite  '|ui 
for  a  period  sufficiently  long  to  socuiv  union.  If  the  patient  is  not  willi 
to  endure  this  kind  oi'  continement,  then  the  VeU>eau  hainiaire.  with  tho 
placed  vertically  along  the  side  of  the  hmiy,  will  be  found  Ih'hi  suited  to  xhn 
case.  By  this  plan  tltie  head  of  the  humerus  being  pushed  up  bocoroc«  A 
Bolint  for  the  support  of  the  acromion  proet*ss.  When  the  fi-ueturu  pMtmm 
tnrough  the  acromio-clavicular  articulation,  or  behind  it.  we  have  a  cooditm 
of  things  not  unlike  that  which  follows  a  bix>ken  clavicle,  and  we  muy  rvoort 
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either  io  thia  last  bandoj^o  or  to  the  Fox  appnratuB,  consisting  of  the  ring 
and  the  sling,  either  witn  or  without  tho  axillary  pad.  After  a  jKrHod  of 
tive  weeks  the  dresning  uiuy  be  laid  aside  and  the  arm  carried  in  u  sling  for 
two  weeks  longer. 


Pio.  703. 


FnictDrv  ol  tlitf  curmcuiil  proce«  of  iltescaiK 
ata,  « Ith  li([anir>nLitu  union.  Frpin  »  qwcUlMD 
U-liiDglltg  tti  I'riif.  Nrlll. 


Fracture  of  the  Coracaid. — Thin  rruL-iuiv  is  exceedingly  mre,  liut  a  suffi- 
cient number  of  t.-xuiiipky  me  jvcordud  tu  pluee  il8exi.»4lence  beyond  a  doubt. 
A  very  well  marked  »pecimen  is  in  the  pimt>eHhion  of  Prof,  .lohn  ^cill.  of  this 
citv-  (Fig.  703.)  In  the  collection  formerly  belonging  to  Prof.  Charles  Bell 
Gibson  there  was  a  similar  specimen. 
Hamilton  ixjcords  one  in  the  possession  of 
Dr.  Mussey,  and  another  in  the  museum 
of  the  Massachusetts  Medical  College.  I 
attended  a  j)alient  in  the  winter  ol"  ls7(! 
who,  alter  a  sevei-e  injury  to  the  piboulder. 
presented  the  Bigns  oi"  this  fracture.  One 
yoar  alter,  I  had  the  opportuoity  of  verily- 
ing  my  tliagntJsis,  by  tindiii^  iIk'  pi-uceas 
quite  prominent,  fVom  ibe  length  ol"  tlie 
connecting  hund.  As  the  hujuerus  bad 
been  dinkfculed  in  lliiH  instance,  I  have  no 
doubt  the  iViiclure  was  canned  by  the  buid 
of  the  bone.  Produced  as  liie  I'raeture 
UBUully  is  by  severe  and  direct  violence,  it 
ia  frequently  associated  witJ»  otlier  injuries. 
boih  Ui  the  bone  and  loihesolt  pans,  which 
render  the  accident  one  of  the  most  seriotis  chai*acler.  Of  this  nature  was 
the  ease  related  by  I)uveniey.*  in  which  (he  neck  of  the  scapula  and  Koveml 
ribs  were  found  bi-okcn  in  a  man  who  died  after  a  fall,  apparently  in  (on- 
sequcnce  of  the  formation  of  a  large  axillary  ab.-^cefs.  Sontht  mention?*  a 
corucoid  Ihidure  accompanied  by  an  inc<»mpiele  luxation  of  the  humerus 
and  a  fmcture  of  tho  rtlfCi*anon  priK-ess  of  the  ulna.  .Another  of  a  similar 
kind  in  given  by  lloliiies^.J  Hoyer  albo  bpeakw  of  a  fatal  ea^e.  which  was 
caused  by  the  damage  d4tne  to  the  sofl  parts.§  Ericbsen||  nientiouH  a  speci- 
men  in  the  University  I'oUege  museum,  in  which,  in  addition  to  a  fmcture  of 
the  coracoid,  there  is  a  fracture  extending  through  the  glenoid  cavity,  with  a 
third  lhr<)ugh  the  bawe  of  the  acromion  prot-ewpi  of  the  sca))nla.  Hamilton 
thinks  he  ha?*  met  with  two  cases  of  comcoid  traciuiv.  and  Flower^  likewihe 
with  two.     Bryant**  has  seen  one  case,  in  a  girl  fifteen  years  of  age. 

SvMiTOMs. — The  nigns  of  this  injury  are  pnin.  preternatural  mobility,  and 
crepitus.  If  the  examinatiim  is  made  early, — before  much  nwelling  exists, 
— the  coraeoid  process  can  be  readily  touched  wilh  tlie  finger,  and  if,  while 
the  digit  is  in  contact  with  the  bone,  the  hunierns  be  moved  upward  and 
downwai-d,  the  process,  if  detached,  will  be  fiiund  to  follow  the  movements 
of  (he  arm,  and  not  those  of  the  scapida,  in  consequence  of  its  connection 
with  the  coraco-brachialis  and  biceps  muscles.  The  crepitus  nmy  also  be 
felt  during  the^e  nuinipubuions. 

The  displacement  will  de[»end  on  the  scat  of  fVacture.  If  it  is  in  front  of  the 
attachment  of  the  <M)raco-acnnivial  and  coraco-clavicular  ligaments,  the  tij)  of 
the  pHK'ess  ma}*  be  <h*awn  somewhat  downward  by  the  conjoined  action  of 
the  pectoralis  minor,  coraco-brachialis.  and  the  short  liead  of  the  biee]i6  n»U8- 
cles.  (Fig.  7(U.)  If  the  (racture  is  within  the  limits  of  these  ligaments,  the 
process  will  either  remain  suspended  l>etweeu  the  ligamentous  and  muscular 
attachments,  or  be  carried  forward,  leaving  a  considerable  gap  to  be  tilled  up 
by  dbrous  matoriaU  hs  in  the  Neill  s|>ecimen. 

*  Mftlgaltene's  Trealii<«  on  Fmoiuroe  uid  LuxaCioDt,  Pbekard'a  traoH.,  p.  412. 

f  Chetiui's  Surgery,  vol.  i.  p.  flOI.  t  Sjitem  of  Sargonr,  rol.  ii.  p.  77&> 

9  4lenarml  Archives  of  MeUicinv,  1840,  vol.  vii.  p.  364.  ||  Surgarjr,  vol.  i.  p.  ^50. 

\  Holtnei's  Sjitem  of  Sur(orx,  vol.  U.  p.  775.  **  Sargorjrf  p.  643. 
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Trmrttin  of  Ui^  comroM  ;  ttif  procrw  ilrnwn 
4I0WD  tqr  till)  (NH'tonilU  Riiour,  tonu-u-tmchlallt. 
Mid  Utv  nkott  head  of  tbv  bioepi  uiiacloa. 


Proonosis. — This  will  depend  upon  the  amount,  of  damage  suHtaincd  by 
other  parts.     When  the  organs  of  the  ohost  have  hcon  severely  roneusseJ, 

or  iho  oonienls  of  ih*?  axillary  ?*pa<*c  murh 
injured,  or  the  soli,  parts  exiensi\-«i|y 
eonluscd,  a  (iilal  termination  will  not  be 
improbable.  If.  however,  it  \b  simply  a 
fracture  ofthe  process,  withoul  oihereom- 
plieations,  recovery  may  be  confidently 
expected,  and  with  a  useful  arm.  The 
^ — y,.  ^-^^E^H^^^^^HUim/  union  -will  bo  flbrous,  not  osseous.  Tho 
^^     V^^^^^H^^Bil\  u         dissection  of  Brnuhby  Coi>|>er*H  ea^-e/   tho 

Hpecimens  in  the  Diipiiytrcn  Musoum,  and 
the  Hcupiihi  in  the  possession  of  Dr.  Ncill, 
all  establish  thi.s  condition  ;  most  prob- 
ably the  same  kind  of  union  existed  in 
the  ease  recorded  by  Hniniltou.t  in  which 
the  |n*oces«  was  sem  to  follow  tVcoly  the 
motions  of  the  arm. 

Treatment. — If  the  ellxjw  Ih  carried 
backward,  atid  then  lifted,  with  a  view 
to  gain  for  the  procees  tho  direct  Bupport 
of  the  head  of  the  humerus,  the  t«<nHion 
of  the  coraco-braehialis  and  bicepa  rauHclea  will  tend  to  displace  the-  d^ 
tached  fragment.  If  the  arm  U  carried  across  the  chest,  and  so  maintaine<l, 
these  muscles  become  relaxed,  but  tho  support  of  the  head  of  the  bone  is 
loat;  and  hence  the  position  which  meets  the  demands  of  &uch  a  ca>te  i« 
the  vertical  on*!,  with  the  arm  tlexod,  and  either  placed  in  the  Fox  apparatoft 
or  secured  by  a  Veipcau  bandage. 

Fractures  of  the  Neck  and  of  the  Glenoid  Cavity  of  the  Soapnla. — The  tci 
neck  of  the  scapula  hu»  two  rtii^nitifation?*.  according  as  it  is  viewed  aniK 
tomieally  or  surgically.  The  anatomical  neck  is  the  constricted  pari  which 
supports  the  glenoid  cavity.  1  know  of  no 
fracture  of  this  portion  of  the  bone,  except 
the  case  referred  to  by  Pl^Jfessor  Spencf,!  of 
Edinburgh,  which,  however,  was  only  jiartial. 
the  whole  of  the  ^ylenoid  cavity  not  bt^iitg 
detached.  The  surgical  neck  includes  the 
corncoid  notch,  and  the  existence  of  a  IVac- 
ture  through  this  part  of  the  bone,  detaching 
the  conicoid  process  with  the  articulating 
cavity,  is  establiBhed  beyond  all  doubt.  (Fig. 
705.)  Sir  Astley  Cooper  claims  to  have  had 
three  cases.  Duverney  saw  one,  which  was 
veriHed  by  dissection.  I'acknnl  mot  with 
one  ca.^ic.  in  a  little  girl  two  and  a  half  years 
old.  Among  (»485  cases  of  tWcIure  treated 
in  the  Pennsylvania  Hospital,  one  is  rucorded 
as  a  fracture  of  the  neck  of  (he  scapula, 
thotigh  not  verified  by  dis"*eclion.  Dugas, 
of  Georgia,§  reports  two  cases.  When  such 
a  thiduiv  exists,  it  is  generally  found  assfv 
elated  with  a  like  injury  to  the  bo*ly  of  the 
scapula.  Flowerll  mentions  one  eatie  in  the  museum  of  Guy's  Hospital,  mkI 
a  second  in  the  museum  of  the  Royal  College  of  Surgeons,  and  Duvorotyf 
supplies  a  third. 

*  Sir  Aatlejr  Coomr  on  FnwtarM  aad  LnXBtiaoi,  p.  390,  Amvrietta  MditioD. 

t  Frsflturai  uid  Laia(ioiii<,  p.  312. 

I  Bdinburgb  Medio*)  Jouraki.  1803.       i  Soutbarn  MedioAl  luid  Sargick)  Journal,  vol.  st.  pk 
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j  Holmw'ii  dargory,  vol.  ii.  p.  77ft. 
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sirtlutc  rnirtura    of 
gl4>nold  cttvlty  uf  lb*  I 


Fractures  may  extend   through  the  glonoid  cavity,  eithor  riving  it  iBto 
pieces  (Fig.  706)  or  chi]tpiiiu  off  a  poriiou  of  its  marprin.     Mnl)i:aigne  has 
ebown  that  Ihiw  injury  to  thu  articulatirifjj  oavity,  when  aceompauied  by  luxa- 
tion of  tho  humerus,  prt'sents  the  same  phenomena  as 
fracture  of  the  nec-k  of  the  scapula;  and  it  in  highly  Fio.  70fi. 

probable  that  tho  former  injury  hasHomotimeH  beun  mis- 
taken for  the  latter.  Fracture  of  the  neck  nni^t  be  the 
result  of  direct  and  concentrated  violence.  Mr.  May. 
of  England,  gives  one  case — that  of  a  lady — in  which 
it  was  produced  by  nuiscuhir  action  tUone.  in  the  etlort 
of  nlaciiig  a  necklace  over  the  shoulder.  If  such  was 
really  ibe  <'ase.  it  could  only  Ik?  oxplaineci  by  a  disease*! 
condition  of  the  bone.  Fracture  of  the  t^K-noid  cavit\ 
may  be  |>roduccd  by  the  bead  of  the  Luiiicrus  bein»i 
forcibly  driven  against  its  surface. 

.Symptoms. — There  witi  be  a  loi-s  in  the  rotundity  of 
the  shoidder,  wiib  unusua!  prominence  of  tht^  :nrt»mion, 
caused  by  the  sinking  of  the  Lumenis  and  by  (be  con- 
tract itni  of  t  lie  comeo-bnicbiaH.-^  and  ihe  hhort  hea<l  of 
the  biceps  muHcle.  The  anii  will  be  correspondingly 
inereaHed  in  length.  The  degree  of  flattening  and  the 
elongation  of  the  limb  will  be  influenced  by  the  extent 
to  wnich  the  coraco-neromial  and  clavicular  ligimients 
participate  in  the  injury.  If  not  torn,  they  rvill  be 
eompeienl  to  HUf*])end  the  neck  and  insist  the  falling  of  ""*" 
the  ann  ;  but  if  li>rn.  the  eiongalion  will  be  in^ifaHed.  If  the  hand  is  placed 
ii|>on  the  acmniion,  and  the  limb  i'ai>fil  up  nnd  rotated,  4'repituR  will  be  felt, 
the  coracoid  pi-oeess  will  be  found  lo  follow  the  movements  of  the  ami  and 
not  thoHe  of  the  Bcapnla.  and  the  head  of  the  humerUM  may  be  discovered  iu 
the  axilla.  The  dose  relation  of  the  jixillary  nerves  and  blood-vessels  to  the 
neck  of  the  scapula  e.\[»osi'H  th«.ni  (o  injury 
Duga^  the  fraciuit*  was  tollowed  by  <  oniji 

interruption  lo  the  cinulalion  thrcMigh  its  arterial  trunks.  L<x>king  at  the 
injury  t'rom  a  juirely  anniomical  ])o)nt  of  view,  these  tost  symptoms  would 
seem  lo  be  abnosl  a  necessary  sequence. 

There  are  nome  symploms  which  are  common  to  this  fracture  and  to 
luxation  of  the  humerus,  such  as  undue  pi'ominence  of  the  acromion  and 
flattening  of  the  deltoid.  The  distinction  may  be  established  by  pushing  the 
arni  upward,  when  the  deformity  will  readily  disappear,  but  will  reap|»ear  as 
quickly,  if  the  case  is  one  of  fracture,  whenever  tnt*  support  is  withdrawn. 

There  is,  however,  a  condition  in  which  both  fracture  and  luxation  are 
present. — as  when  a  portion  of  \hv  rin^  of  ihe  glenoid  cavity  is  split  oflT  and 
the  head  of  the  humerus  glides  into  the  axilla.  Under  such  circumstancee, 
if  the  \Ktr\Q  is  restored,  it  will  immediately  slip  back  into  its  unnatural  posi- 
tion upon  withdrawittg  the  suppoi'l  of  the  hand.  In  this  respect  ihe  frac- 
ture i-etieinbles  a  fnictuix?  of  the  neck  of  the  scapula  ;  but  if  it  is  rememlwi-ed 
that  in  the  latter  injury  the  coracoid  process  moves  with  the  arm,  while  in 
the  former  it  remains  Hxed,  the  distinction  will  be  ayiparent. 

Fracture  of  the  neck  of  the  humerus  is  not  likely  to  be  confounded  with 
fracture  of  the  neck  of  the  scapula,  as  in  the  former  the  rotundity  of  the 
shoulder  is  not  lost,  while  in  the  latter  it  is  very  markedly  flattened. 

Treatment. — Tbt;  humerus  must,  be  nuide  to  act  as  a  splint.  By  pushing 
it  upward  and  outwaH  the  neck  of  the  scapula  will  be  earned  to  the  body 
of  the  bone,  and,  in  order  to  maintain  the  parts  in  position,  a  thick,  wedge- 
shaped  pad.  tive  incbt-s  long  and  throe  inches  wide,  must  be  placed  in  tno 
axilla.and  (he  ann  suspt-nded  in  a  slitig  and  made  fast  to  the  body  byaroller 
or  a  broad  bandage:  shouKI  the  sling  and  bandage  prove  uncomfortable, 
they  may  be  substituted  by  a  Vulpeau  dressing.  At  the  end  of  four  weeks, 
pastiive  muvement  mudt  be  made,  iuoi'der  Lo  establish  the  functions  oft  ho  joint. 


iry  :  in  the  three  cases  reported  by 
[dote  paralysis  of  the  limn,  and  by 
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Fractures  of  the  Humerns. 

Fractures  of  ihe  humenis  may  he  divided  'm)U>  throe  general  varieti4K 
namely,  fractures  of  the  u|i]>or  extremity,  fractures  of  the  shaft,  and  fnc- 
tuvoA  of  the  lowor  L'Xtremity. 

Fractuivs  of  this  bont*  are  among  the  most  common  eurgical  iiijurios. 
Malfjaigiie*  savH  that  out  of  a  total  of  2358  fractures.  IU7  were  oi'tUa  huiiu'rua. 
Of  8t)67  fVaoturert  received  into  tho  Pennflvlvania  Hospital,  9fi8  Indon^rtHl  to 
this  bone.  In  6C3  of  these  cases,  576  occurivd  in  males  and  87  in  femalcn; 
and  in  529  inHtanccs  in  which  the  side  wan  noted.  248  wore  on  the  ri^hl  and 
281  on  the  left  side. 

Till'  lar;;t!st  number  of  cases  of  this  fracture  occur  between  the  a^eaof  tea 
and  twiMUy,  and  the  next  largoHt.  l>etween  twenty  and  thirty  yeai*8  of  age: 
in  the  ^G'A  cases  above  noted.  180  wero  met  with  in  the  tirMt  and  1 19  in  the 
second  decade.     After  the  fortieth  year,  the  number  diminishes  ranidly. 

Thin  does  not  correspond  with  ihe  slatement  of  Malgaigne.  who  alleijfei 
that  their  frequericy  increaseH  up  to  sixty  years  of  ai;e.  the  hirgcHi  number 
being  between  the  ages  of  forty  and  nixty.  Between  sixty  and  eighty.  a« 
stated  by  the  last-named  author,  the  injury  occurs  with  almost  equal  fr»> 
queney  in  euch  sex. 

Tho  largi'Ht  number  occur  during  the  winter  months,  a  fact  to  be  c*xpluincd 
by  I  be  presence  of  iee  and  the  frozen  condition  of  the  ground  rendering  the 
footing  less  secufe. 

Wti  shall  consider  these  injuries  according  to  the  divisions  already  named. 

Fractures  of  the  Upper  Extremity  of  the  Hnmerus. 

By  fractures  of  the  upper  oxtrennty  we  mean  ali  tlio>*e  which  occur  above 
the  insertion  of  the  latisrtimus  dorsi  and  tere**  major  muneles.  The>^e  maj 
be  subdivided  into  those  within  the  capsular  ligament, — intra<apsuiar,- 
those  without, — extra-capsular. 

First.  Intra-capsular  Fractures. — These  may  traverse  cither  tho  head  or 
the  aiintomieul  neek  of  the  bonu.  When  the  head  is  broken,  it  ts  generally 
due  to  a  gunsliot  injury, — a  ball.Hhot,  fiiigment  of  shell,  or  ^ome  other  missile, 
penetrating  tbe  joint  and  nni  only  pi^odncing  a  eompoutid  fVaciui*e  by  tho 
presence  of  an  oxiernal  wound,  but  aUo  often  comminuting  tbe  bone.  Such 
a  fracture  may  occur,  however,  from  the  direct  a|>]>licalion  of  force  to  the 
ehoulder,  or  even  from  force  applied  at  the  elbow  or  the  baud,  driving  the 
hi-ad  of  the  humeru?*  vioUntly  against  thi'  glenoid  cavity.  ~ 

Diagnosis. — If  there  is  an  external  wound,  the  nature  of  the  injury 
be  determined  by  e.xploration  with  the  tingur  or  tbe  pto^e.   ff  nosuuh  wouQ^ 
exists,  our  diagnosis  is  a  matter  of  inference  rather  ihan  of  (•ertainl3-. 

Pboonosis. — When  such  a  fracture  takes  place,  the  fr-agments.  if  commt* 
nutod,  become  necrosed,  and  may  bedischargcd — after  a  long  time — througli 
the  external  wound,  if  one  exists. 

Fractares  of  the  Anatomical  Neck. — Although  (Vacture  of  the  anntomiral 
Deck  ih  by  uo  uieans  a  citmmon  aecident,  3'et  a  tsuflicient  immber  of  c'n?<*«  are 
recorded  to  establish  the  reality  of  the  injury.  The  line  of  separation  t» 
usually  through  tho  slight  constriction  or  groove  which  separates  ihr  tkead 
ft'om  the  tubercles,  and  falls,  therefore,  within  the  boundary  of  the  inscriiAiti 
of  the  capsular  ligament.     (Figs.  707,  708.) 

When  the  fraetnre  is  thuH  situated,  the  fragments  never  become  united. 
The  head  of  the  bttne  lying  bwse  in  the  joint  and  cut  off  fnnn  ilic  MrMid> 
supply,  we  might  expect  that  it  would  inevitably  die.  and,  by  eausine  fnflaTM* 
mation  and  suppuration.be  ultimately  discharired.     Yet,  as  stated  i  f 

there  are  nu  well-Jittestrd  cases  in  whieh  tlie  head  became  a  nequi  .tJ 

*  Trentinf  no  FrooturM,  l*M)(»r<l'»  tmu.,  p.  41ii 
f  UurU  «>ii  Frmotum,  vul.  t.  p.  746  |o). 
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1'' rict lire  t  i ■  rDUgh  the 
itiiMtntDiral  nvck  vt  lb* 
liiMiiunit. 


lutn-ciipnnlftr   fnutitn 
uf    Ibe   neck   at  tti«   bii- 

menu.— Miitguigoi>. 


caftular*   frmctora 
of  lU>-  )H)iiif>rw. 


was  expcllod  from  the  articulation.  The  probability  is  thai  when  thtie  sepa- 
rated it  will  hecoino  atruphied  through  the  combiued  influoucea  of  attrition 
wiih    the   other    t'l-ag- 

mont    and   of    contact  Fit*  707.  Fio.  709. 

with  the  synovial  fluid 
of  the  Joint. 

Aa  in  intra-capHuhir 
fractui*e«  of  tlic  hip- 
joint,  so  in  similar  one** 
oV  tho  shoulder  theiv 
may  be  impaction;  tlial 
is,  the  upper  fnigment, 
or  thi!  head,  may  be 
impelled  into  tlie  can- 
cellated tissue  of  the 
lower  fragmeni  and 
be  iriHepanittly  iiiler- 
cnlated,  an  nhown  by 
l{f)l»erl  William  Smith, 
of  Duhliu.  in  his  valu- 
able work  on  Fnictures 
in  the  AHeinity  of 
JointH.  So  deep  may 
it  be  driven  into  the 
lower  fnti^ment  nw  to  split  off  ono  or  both  of  the  tuberosities.  Fig.  709 
rei»resents  an  im]>acted  fracture  within  the  capsular  li|i^ament. 

Symptoms. — The  existence  of  an  intra-cupsuliir  fracture  mue!,  in  tho  very 
nature  of  things,  he  ver^-  dilfirult  to  dinictinr^c.  The  presence  of  pnin  in  the 
joint  after  a  direct  injmy.  Ions  of  motion,  indistinct  crepitus,  and  the  undis- 
turbed relation  nf  tiiediflercnt  Imnypmniinences about  llieartieulalion.  wiih- 
oui  the  evidence  *jf  any  otln'r  Irncture  or  displacement,  constitute  Huificient 
grounds  for  surmising  the  existence  of  the  injuiy.  In  tlii.s  cnumerjition  of 
hymplorns  it  is  assunicil  that  iht-re  hnt  hoen  no  displiiccmeni  of  the  frn^ments. 
II*.  however,  the  "hall  of  the  bone  should  he  lirawn  somewhat  inward,  as 
wonld  iiKwr  likely  be  the  case,  by  the  action  of  the  pectoralis  major,  latissi- 
mns  dorsi,  and  teres  major  muMclet*.  or  hIiII  more  likely  by  the  forc^e  which 
prtKiiiced  the  fmcturv.  then  the  end  of  the  lower  frafrment  might  he  felt, 
provided  the  wwctling  was  imt  too  great.  A  prudent  surgeon,  however,  would 
not  j»rououuce  with  too  much  certainty  on  the  existence  of  this  fracture. 

When  impaction  exists,  the  njiiure  of  rho  accident  is  less  obscure.  The 
partial  diMuppcarance  of  tht-  head,  through  its  being  buried  in  the  upper  part 
of  the  .*<haf'l.  ituist  leave  a  vacancy  in  the  joint,  anil  hence  the  shouVler  he- 
comes  somewhat  flatlent'd.  the  acromion  slightly  less  pi'ominent,  an<i  beneath 
it  tliei*e  will  he  an  appi*eciahle  hollow.  For  the  same  reason  the  arm  will  be 
shf^rlened,  and  it  the  tingeiM  be  |nv>*8ed  from  the  axilla  against  the  head  of 
the  bonw  while  the  arm  is  rained,  tho  change  in  the  size  of  the  head  of  the 
humerus  may  he  delected.  Should  the  impaction  break  ot^  a  tuherr*sity, 
crepitus  will  be  ])rescnt.  and  may  be  recognized  bv  placing  one  hand  over 
the  joint  aiul  with  Ihc  other  rotating  the  arm.  Koherl  Smith*  records  a 
case  of  intra-capsular  fracture  in  which  the  head  of  the  boiie  was  re- 
versed, the  cartilaginous  .surface  being  turned  down  and  driven  deeply 
into  tho  cancellated  stnictnre  of  the  lower  fragment,  and  the  broken 
surface  directed  upward  towards  the  glenoid  cavity.  The  broken  sur- 
face of  the  upper  fnigmenl  had  become  I'ounded  so  as  to  simulate  the 
8]>heroidaI  form  of  the  curiilaginous  surface.  In  this  case  both  lulierositiea 
were  hroken.  Nelatonf  furnishes  two  such  cases  ;  and  a  similar  one  was 
in  posst^ssion  of  Dr.  I'ope,  of  St.  Louis.      Hamilton^  is  disposed  to  regard 

*  On  t'nuturei  in  tbe  Vicinity  «f  JuinLs.  p.  lOV.        f  Klementfl  of  Snrgieal  Patbologjr,  vol.  i.  p.  .107* 

X  Fractures  and  Luxations,  p.  318. 
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tbe8o  cases  an  the  roaull,  not  of  fVactiire,  but  of  inflainmatory  softening  and 
iilft'ralion,  in  which  view  Prof.  John  Xoill  f'oinci<l«8.  Certainly  no  hucU 
oxphmation  will  acconnt  lor  the  case  furninhed  by  Uobert  Smith,  in  which 
I'l-Ufturu  of  the  tuberosilius  existed.  When  iuflaiutimtory  discawc  atuick*  lh« 
bono  wilhin  the  capsule  of  ihe  joint,  the  head  and  not  the  neck  generally 
sutfern.  Ah  to  the  revolution  of  the  head,  either  violence  or  inuaeular  action 
would  he  qiiito  Hufficient  to  produre  the  change. 

1  liuve  in  my  po.Sf«OHsion  u  t'nicluiv  of  the  anatomical  neck  of  ihc  liumcniA 
in  which  the  head  has  made  a  partial  revolution,  the  cartilai^inous  surface 
looking  inwai*d.  and  I  am  quite  confident  that  the  displacement  was  prttdnccd 
by  the  long  tendon  of  the  biceps  forcing  the  head  in  that  directiou  a^  the 
rtha(Y  of  the  bone  was  drawn  upward  and  outward. 

pRooNOsis. — If  the  fracture  paR-ieH  entirely  through  the  anatomical  neck  of 
thebi»ne,  severing  the  head  from  all  connection  with  the  lower  fragment,  union 
will  not  take  place  ;  the  upper  fragment  will  lie  loose  in  the  joint  and  becum© 
wasted,  since  it  is  deprived  of  all  blood-supply.  If.  however,  separation  '\» 
not  complete,  or  if  some  tibres  of  tlio  capsular  ligament  still  ser\'o  as  a 
bond,  consolidation  i**  possible.  Sometimes  the  fracture  extends  itoyond  the 
limits  of  the  capsular  ligament, — jjartly  within  and  partly  without  :  in  Mich 
ca^es  we  may  expect  bony  union  to  follow.  A  like  favoraftle  iv^nlt  wdl  occur 
when  the  head  ts  inipucled  in  the  spimgy  tissue  of  the  loner  fiiiginenl.  Id 
these  cases  it  is  the  lower  fmgment  which  furnishes  the  reparative  material. 

Tkkat.ment  op  Intba-capsi:i..\r  FinirrraKs. — In  compound  com  mi  tinted 
iVactures  of  the  liead  of  tlte  humerus,  such  as  are  pnjduced  by  bhot  wouiuIr, 
two  coui*s«ft  of  treatment  are  open  to  the  surgeon,  namely,  excision  and  ex- 
pectancy. In  exceptional  cases  the  latter  may  be  adopted  with  propriety, 
— that  is,  when  thecomminutitm  is  e(uitined  strictly  to  the  head  of  the  l>ono, 
not  extending  l»eyond  the  limits  of  the  anatomical  neck.  After  sn]>puratioa 
is  once  eslablished.  the  necrosed  fragments  may  be  picked  away  and  the 
case  do  well.  When,  however,  the  lesion  extA^nds  into  the  tuberosities  and 
the  tipper  end  of  the  shal>.  excision  will  be  the  pn>per  course:  the  danger* 
wliieh  attend  a  prolonged  suppuration  under  ibe  expectant  plan  of  tniiuagv- 
uient  are  i<k)  great  lo  warrant  its  adoption.  Whatever  plan  of  treatment  U 
pursued,  the  arm  should  be  brought  to  tiie  side,  (he  forearm  flexed  a4<ri>ss  the 
chest,  and  an  external  concave  splint  applied,  capping  the  shouMer  and  ex- 
lending  lo  a  point  three  inches  above  the  elbow,  both  splint  ami  arm  beinjj 
fixed  in  position  by  a  broad  bandage  or  a  roller  passed  round  the  Inxly,  ami 
the  liand  Miippoi'ted  in  a  sling.  Wlien  the  fracture  extends  through  the 
anatomical  neck  of  the  bone,  thesiuift  must  be  carried  tip  to  the  head  of  ibr* 
bone  aiui  there  retained.  This  is  best  accomplislied  by  placing  a  r^miill 
wedge-shaped  pad  in  the  axilla,  with  the  base  above,  applying  the  extemiil 
concave  splint  in  the  summit  of  the  shoulder  and  outer  part  of  the  nnn.  and 
st>curing  all  by  a  Velpeau  bandage. 

Second.  Extra-capsular  Fractures. — Thc*se  may  ho  either  imjmcted  or  non- 
impacted.  The  varieticM  to  bo  i-on»*idered  aiv  the  following:  Isl.  fracturoi!! 
of  the  great  tuberosity  ;  :id,  sepaiiuion  of  the  epiphysis, — the  epiphysi.-^  coi^- 
sisting  of  the  head  and  tulwmsities ;  3d,  fVaclure  of  the  surgical  neck. 

Fractures  of  the  Great  Tuberosity. — tSuch  fVactures  are  the  result,  ttsuallj^ 
id' direct  force,  or  of  fonre  ajtplied  when  the  arm  is  along  the  side  of  the  Im.mJi 
A  portion  of  the  head  may  be  detached  with  the  tuberosity.     Itoben  Smitl 
Hranslty  t'oopcr.  and  Hamilton  luriii."«h  examples  of  these  fruclure*. 

Symptoms. — If  the  tubero.sity  if*  eniindy  delaelied,  it  will  be  drawn  bark- 
wanl  by  the  conjoined  intluence  of  the  supra-spinatus,  infra  npinatus,  simI 
teres  major  muscles,  and  the  lower  fragment  or  the  shall  of  the  bone  wi " 
bo  carrieil  inward  by  the  subscapularis  and  forward  by  the  pe<>torali4  maj 
muscle,  producing  what  is  iiigardud  by  Malgaigno  as  a  form  of  luxali^ 
An  the  tul>erosil}'  eoutribules  in  some  degree  to  the  rotundity  of  the  Joii 
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this  feature  of  the  shouMer  will  be  measurably  loAt.  tind  the  acromioD  will 
become  forreKpondin^ly  prfiniiiitMit.  Tho  A\\\i\  and  the  tuborosity  buiug 
drawn  in  opposite  diririionH.  iho  urlicvilui  ion  will  be  increased  in  broadlh, 
and,  if  the  MWelliii^  in  not  ti>o  ;^reat,  botli  the  head  of  the  bone  and  ihv>  tu- 
berosity may  Iw  felt. — the  liitit  near  the  conKtoid  pnieesH.  and  moviiii;  when 
the  arm  in  rotated,  the  Hccoiid  some  <iistance  back,  and  not  responding  to 
such  movements, — while  between  tliem  a  depression  may  be  diNCoveri'd,  The 
patient  will  be  unahle  to  nuse  the  arm  to  any  considerable  exieni,  or  to 
rotate  it  outward,  an<l  s*»\'ere  pain  will  be  experienced  when  it  is  moved. 
Should  the  line  of  fracture  traver.Ko  the  innertion  of  the  niuwles  on  the 
dorsum  of  the  scapula,  the  tuberosity  may  not  become  entirely  detached 
from  the  bone,  in  which  event  the  Hymptoms  detailed  may  not  be  preeteut. 
Under  such  circurastanccB  the  diagnosia  would  be  necessarily  rendered  less 
certaiu. 

pRf>0N08is.^The  difficulty  in  securing  the  accurate  coaptation  of  the  frag- 
ments will  remler  bony  iininn  improbable.  Robert  Smith  believes  that  the 
parts,  when  mtich  Hepiinitcd.  are  always  connected  by  li^amenlouH  tissue. 

TiiKAT.MKNT. — The  Hhiiidilcr  must  b«  carrieii  l^ack  hy  a  poj^tvritfr  tigure-of- 
oight  roller,  in  order  to  brin^::  the  shalt  to  the  tubercle,  and  the  arn»  susf»cuded 
in  a  slin;^,  and  made  fast  to  the  body  by  circular  turns  of  a  bandage. 


Fracture  through  the  Superior  Epiphysis. —This  fracture  is  confined  to 
an  early  iK"riod  ot'  lite.  i>oing  seldimi  met  wii)i  after  the  eighteenth  year. 
It  is  usually  pi-udueed  by  falls  upon  the  sbjiulder,  and  is  not  tinfivquently 
mistaken  for  a  luxation  of  the  scapulohumeral  joiut.  The  head  of  the 
bone  may  become  completely  disengaged  iVoui  the  shaft,  or  the  latter,  by 
its  rounded  extremity,  nmy  ding  to  the  concavit}'  of  the  former  atler  the 
manner  described  by  Protessfjr  Moore.     (Fig.  710.) 

Symptoms. — The  signs  which 
indicate    the    existence  «>f  this  Pw-  710. 

fracture  are  loss  of  power  in  the 
limb  (the  arm  hanging  help- 
less by  the  side),  and  ihe  pres- 
ence of  a  prominence  imme- 
diatol}'  above  the  coracoid 
process  of  the  scapula.  This 
pnnninenee.  which  is  the  upper 
end  of  the  lower  ffagineni,  ii} 
not  sharp  and  irregular  as  In 
fraclurv  through  the  surgical 
neck  ol"  the  bone,  but  is  smooth, 
and  moves  with  every  motion 
imparted  to  the  arm.  In  order 
to  obtain  crepitus,  it  is  neces- 
sary first  to  jiuwh  the  shall  of 
the  humerus  buck,  and  after- 
wards to  conimunieatc  to  it  a 
rotatory  tnovement.  The  souiul 
will  be  much  sotler  and  less  din- 
tinet  than  thai  which  is  expe- 
rienced in  ordinaiy  fnictui*os.  This  accident  may  be  distinguished  from  a 
dislocation  by  the  shoulder  still  retaitdng  its  rotundity,  and  by  the  elbow 
Dot  projecting  to  any  nuirked  degrt?e  fWun  the  side  of  the  body. 

The  tretttment  doew  not  ditter  from  that  proper  to  fracture  of  the  surgical 
neck  of  the  hone. 


hii*i>iii|>let«  MjMvmtiuu  of  Hi«'  i*|ii|ili]rftia  of  th#  bumariM.— 
Huon. 


Fracture  through  the  Surgical  Neck  of  the  Humerus. — Thin  fracture  may 
be  located  at  any  part  of  the  bone,  from  the  tuberosities  to  the  insertion  of 
the  lalissimus  dorsi  and  teres  major  muscles.     Sir  Astley  Cooper  extended  the 
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Pio.  711. 


Pnicturti  tliruiiKli 
of  ttio  hUDicrui. 


limitfi  of  thie   injury  as  fnr  us  to  the  attachment  of  the  deltoid  muscle. 
Under  thm  head  uii)  Komulimua  inclui.leil  fractures  through  ilio  rptphyxis. 

FiiictureB  of  the  surreal  neck  are  very  cfuninoij  aodderits, 
eHpecially  in  pereons  somewhat  advanced  in  lifu.  or  U^twcon 
forty-tivo  and  tirty-Uve  years  of  ago.  Thoy  ait*  prrKluccd  hr 
•Hrec't  violence  received  when  the  arm  ia  near  to  the  ohe«L 
riioir  direction  is  tmnaverse  rather  than  ohlii|ue  (Kig.  711), 
resulting,  no  doubt,  from  the  diminished  length  of  the  i>mooui» 
arches  which  exist  near  the  extremity  of  the  bone. 

Symitoms. — The  arm.  al\er  such  an  injury,  is  jKJWerles*. 
Any  movement  of  the  bono  causes  jMiin,  M>metimeft  of  n  very 
severe  shooting  character,  and  extending  to  the  tingxTM,  in 
eonnequence  of  the  axillary  plexus  of  nerves  being  injun^J  by 
the  displaced  bone.  The  limb  will  usually  l>e  found  shorter 
than  itH  fellow,  the  degree  of  shortening  beinij  greatest  wheu 
the  fraelui-e  is  very  oblique.  In  comparing  the  length  of  the 
(wo  limbs,  the  measurement  should  be  made  from  the  acromioD 
process  to  the  external  condyl*?  <>i'  tho  Inimern^i. 

In  adiiitioti  to  the  ahove-immed  symptom?*,  there  will  be 
crepituH,  whith  nmy  be  discovered  by  making  Iraelioii  upon 
the  arm  and  then  rotating  it,  while  the  shoulder  is  embracfd 
between  the  tliiiinb  in  the  axilla  and  the  Hngt*rH  on  its  uxtemnl 
Hurface.  It  sometimes  happenw  that  the  lower  is  impelltH]  into 
the  cancellated  tissue  of  the  upper  fragment,  eHpecnilly  whro 
the  fi*tteturo  is  near  the  connection  between  the  epiphy^^in  and  dinphysm, 
thus  making  an  impacted  fi-acHire,  the  recognition  of  wnich  may  Iw  a  vert 
difficult  matter.  It  alYer  an  adequate  injury  the  arm  is  found  disnbleil, 
somewhat  shortened,  and  painted,  and  if.  in  addition,  a  flight  crepitus  ran 
bo  discovered  by  tixing  the  head  of  the  bone  while  the  limb  is  forcibly 
rotated,  there  will  be  juBt  ground  for  suspecting  the  cxiHteucc  of  an  impact«d 
fracture. 

Displacement. — The  displacement  which  follows  a  fracture  thiv>ugb  the 
surgical  neck  of  the  humerus  is  confined,  when  it  does  occur,  pHn«*ipally  In 
the  lower  fragment,  whieli  will  he  diiiwn  inward  an*!  upwanl.  The  agenlfl 
concerneil  in  these  two  displacements  are  the  sternal  portion  (»f  the  poctoralw 
niajor,  the  latisftimus  dorsi.  an*!  the  teres  major  muscles.  Those  draw  the 
arm  to  the  side  or  inwani,  while  it  is  jmlled  upward  by  the  deltoid,  the  cla- 
vicular part  of  the  pectomlis  major,  and  the  comcf^bnichinlis.  together  wilk 
the  biceps  and  triceps  muscles.  The  upjier  fragment  undergoes  little  •  '"■■  ■_— 
but  may  be  di*awn  mward  by  the  aclitm  of  the  sidiscapulnris,  infra - 
and  teres  mintir  muscles.  (f"ig.  712.)  The  end  of  the  lower  fragm**iit  Hiuj 
Sometimes  he  felt  through  the  skin,  nenr  the  coracoid  process.  Tberv  \»  a 
specimen  in  the  museum  of  the  University  of  Pennsylvania  in  which  tho 
of  the  bone  is  united  to  tho  cora<'oid,  SometimoH  the  lower  fragntent  !•*  fc 
outward. penetrating  ihedeltoid  muscle,an  occurrenec  which  I  wiri 
years  buck.  t>!ii*lly.  the  inferior  fragment  may  be  carried  <lirectly  i  . 
wasstHMi  in  a  case  of  hupuytrun's.  When  the  displacement  if  tmiivIv  ibt* 
of  muscular  action  nnd  the  fVagmonts  have  slid  ]»iist  eiu-h  other,  tve  mn- 
pect  the  lower  one  to  assume  tho  upward  ami  inwar<l  position  :  an 
be  due  to  the  impetus  given  by  the  fracturing  force.  In  thi* 
these  fractures  thciv  is  very  little  displacement.  bccaii»io  the  direction  oMbtf 
separation  is,  approximately  at  least,  transverse^  and  the  long  tendon  cif  the 
biceps,  unless  tnii»wn  from  its  groove,  will  resist  the  disarningemertt  of  tbe 
bniken  pieces 


r)iA<»N0si8. — Fractures  i»r  the  surgical  neck  of  tho  humerus  hjiv^ 
Confounded  with  dislocation,  and  when  the  flwelliiig  is  j^vat  such  an  «niir 
is  not  unlikely.  H(mie  light  may  be  thrown  on  the  case  by  lutcvrtiiinini;  tikt 
position  of  the  arm  at  tlu'  time  of  the  accident.  If  it  was  alxluctetJ  and  with 
the  elbow  directed  away  from  the  tsMly,  a  luxation  is  probable ;  if  it  wm  doM 


FRACTURES  OF  THE  HUMKRVS. 


923 


to  the  side,  a  fracture.  In  luxation  tho  ucromion  process  is  more  ])rominent 
than  in  fracture.  In  fracture  the  eechyinosifi  is  chiefly  Been  over  the  deltoid 
prominence,  being  confined  to  thin  region  by  the  altachmcnt  of  the  deltoid 
iuacia ;  iD  luxatiou  it  in  unuully  found  on  the  inner  part  of  the  arm,  having 

Fid.  712. 


^, 


Fmctnre  Chruu^b  thtr  lurglcal  nrck  of  Ibe  hnmnnii  -  1,  dt>lt4>l(l  otiurls: 
%  pectorftlu  ttu^or,  tiirmil  ilown  from  Jtit  )iri|[iu  ;  .1,  iMliKHnnii*  iluiti,  ait«i-liM] 
to  tbe  bumenw;  4,  Bub«caifalari*  luuwir;  ;•,  »u|>nt'«|tiii«ilita  iiniM-lr, 

been  conducted  in  this  direction  by  the  pectoral  and  axillary  faseia.  In  frac- 
ture the  reduction  is  easily  eftVcted  ;  in  dislocation  it  is  more  dirticiilt.  In  the 
former  there  is  a  strong  tendency  to  disfilacement  alter  adjut*tnu*nt  has  been 
accomplished  ;  in  the  latter  no  such  disposition  exists.  In  fmcturo,  again,  wo 
can  elicit  crL'pitiiH  ;  not  ho  in  luxuliun.  fhcrc  \h  a  sound  soinulirues  heard  after 
severe  ecmtuHious  about  the  Hh<nil(U'r,  when  the  arm  is  moved,  which  reaem- 
blea  crepitus.  This  has  a  synovial,  thecal,  or  bui-sal  origin,  but  it  is  neither 
BO  dry  nor  so  rough  as  tiiul  J'roni  bony  crepitus,  and  when  once  learned  the 
ditttinctiou  is  uol  very  diftieull  to  recognize.  Lastly,  in  fracture,  when  the 
head  of  the  bone  in  touched  and  the  arm  at  the  same  time  rotated,  no 
movement  will  he  imparted  to  the  upper  fni;iment.  while  in  luxation  llie 
reverse  will  bo  true.  In  case  of  impaction,  of  course  this  test  will  fail.  In 
all  these  fractures  the  use  of  ether  will  a-ssist  us  greatly  in  resolving  any 
doubts  which  may  exist. 

In  young  subjects,  befoix*  the  osseous  union  of  the  epiphysis  and  dlaphysis, 
a  frnctui-e  mtiy  pa«i*  thj-ough  the  connecting  cartilage.  In  such  a  cast'  the 
crepitus  is  less  harsh,  from  the  nature  of  the  broken  surfaces,  ami  is  in  its 
character  more  like  the  impression  i*eceived  from  the  inflamed  sheaths  of 
tendons  or  tbt-  inleri(»r  of  a  bursa.  The  other  symptoms  will  not  difler  from 
those  already  described  as  belonging  to  fi*actures  oi  the  surgical  neck. 

pRrMJNOsis." — A  favorable  result  nuiy  be  confidently  oxpiH,'ted  in  all  eases 
of  simple  fracture  of  the  surgical  neck,  both  as  to  the  union  and  the  useful- 
ness of  the  limb.  Hamilton*  reconls  eleven  cases  of  such  fractures  which 
he  bad  under  observation.  In  eight  the  limbs  were  perfect;  in  three  there 
was  deformity,  but  with  a  useful  arm  ;  and  in  one  no  union  took  place. 
My  own  experience  does  not  furnish  a  single  example  of  failure  in  the  con- 

*  Fratiturf)»  anJ  Laxatiolu,  p.  227. 
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Holidation,  although  I  have  uccuHioDally  neen  con^tidcmblu  rigidity  about  the 
joint  whiTe  severe  contusion  of  the  hm|>  purts  had  been  experienced  at  the 
tinio  of  the  frncture.  rendering  the  patient  unable  fur  several  months  to 
carry  the  arm  to  the  head. 

Treatment    of    Extra-capsclaii    Fracturks. — Tho    droBaiog  which    m 
usually  employed  cou8i«t8  of  twoepliuts, — one  an  iuterualangubir  (Fig.713)f 

FiQ.  713. 


AttU)or*a  ItttpriuU  Mignbr  splint 


and  the  other  a  piece  of  binders'  board.  loni;  enough  to  extend  two  inci 
above  the  acromion,  dow!i  almost  to  the  external  condyler  and  wide  ononj 
to  include^  when  moulded  into  nhape.  the  outer,  uoatenor.  and  anterior  sur- 
faces of  the  ann.     (Fig.  714.)     The  fi-aeture  being  riMJucsKl, 
Flo.  7M  a  Toller  is  carried  iVoin  the  fingers  up  to  the  nhoulder.     The 

internal  angular  Kplint,  well  paddeo,  \h  iiexl  placed  along 
the  inner  side  of  the  tlexed  ana,  extending  well  up  into  th« 
axilla,  tlie  skin  of  which  should  be  protected  by  ft  ple^lgetof 
sol>.  dean  cotton.  Tlie  binders'  board  should  now  be  well 
soaked  in  hot  water  until  perfectly  pliable,  when. a  foWKhort 
vertical  slilA  beint;  made  in  its  upper  extremity,  it  can  \w 
neatly  moulded  to  the  shoulder  and  arm.  Some  eotton  mttst 
!)e  next  placetl  Iteueath  ilH  upper  and  lowercxlremitie**.  atler 
which,  with  a  Hccoiid  roller  heginiiing  lit  the  han<L  the«e 
HplintH  are  to  bo  firmly  bound  to  the  arm,  tini^hing  with  a 
few  turns  of  the  spica  of  the  rthouldcr.  The  arm  in  now 
placed  along  the  side  of  the  b<xly  and  lightly  secured  to  the 
Haiae  by  a  Htrip  of  munlin,  and  tinally  the  liand  and  wrist 

cfcpfur  tiMii .i-r     are  to  l>e  supported  in  a  sling.     The  filing  nhould  not  inclttdo 

»n<iih«-«ni.,  more  tlmn  the  hand  and  the  wri«t,  us  the  weight  of  tho  am 

contributes  to  the  extension.  (Fig.  715.) 
By  this  metht>d  the  axillary  wedge-shaped  pud  of  Sir  Asllcy  Cooper  is  d» 
carded.  Thif*  pad  was  dcHigned  to  act  upon  tne  lower  fragment  and  keep  H 
out,  the  bttso  of  the  pad  being  placed  upward.  I  have  never  seen  the  noce» 
sity  for  its  use.  When  the  arm  is  brought  to  the  side,  the  pectoralie  major, 
latissimuH  dorsi,  c()racn-brachialirt.  and  the  short  portion  of  the  bici^ps  ma»> 
cleB  are  relaxed,  and  can  have  little  if  am'  inflnenee  in  drawing  the  lower 
fragment  inward.  Again,  it  will  be  seen  tliut  I  have  directinl  the  arm  to  b« 
bound  to  the  hotly  by  a  single  strip,  instead  of  by  the  usual  roller,  which  it 
frequently  a  source  of  unoomforlnble  restraint  to  (he  patient. 

Another  plan  ol'  treating  these  fractures,  and  one  which  has  given  mo  very 
SBtisfnctoiy  results,  in  the  following:  first  cover  in  the  entire  arm  with  ■ 
spiral  T-overKtwl  i*oller,  and  then  mould  to  its  anterior,  outer,  and  |>o0terior 
Burfaces  a  splint  of  binders'  board,  with  a  can  for  the  shouldor.  alter  wbicb 
the  arm  is  floxe*!  and  placed  against  the  side,  with  the  foreunn  acroM  thf 
chest.  It  only  remains  to  bind  it  to  tho  body  by  spiral  turns  of  a  bandage — 
the  turns  of  tne  roller  being  tacked  together  with  a  number  of  si itchos — and 
to  support  the  hand  in  a  sling.  (Fig.  710.)  By  this  method  the  internal 
angular  splint  is  tii.spensed  with,  the  body  of  the  patient  taking  its  place. 

Mr.  Tyrrcl.  in  u  oa.'^e  of  fracture  through  the  surgical  ncek  of  the  num 
waa  obliged  tu  carry  the  arm  away  from  the  body,  and  to  maintain  it  H> 
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a  roctanguJar  Hplint,  in  ortKir  to  ovoroomo  the  outward  cliKplaGement  of  the 
upper  civl  of  ihi^  lower  frai^nu'iit. 

1  was  ubiigyci,  tiiHlor  like  ciK-umstances,  to  resort  to  a  Bimilar  position  in 
the  ease  of  a  woman  whom  I  airendod  with  Dr.  VS'^aistin,  of  this  city.  The 
upper  end  of  the  lower  fragment  was  perbistently  drawn  out  by  the  deltoid 


Fia.  716. 


PiQ.  716. 


^, 


Z 


Dn'wtlng  fur  ftactui*  of  tlio  Hiirglcal  neck  of  the 
bumeniB. 


Arm  bound  tu  the  hcMly,  the  liilter  cvlHiUlallD][  lb* 
liihrrtfillnl. 


muflck*.  and  the  deformity  was  only  overcome  by  hrin^in^  the  arm  at  a 
right  angle  with  llie  bo^iy,  and,  afior  applyinij  (lie  drt'SHinjj.  keeping  it  in 
this  position  by  a  proper  support  untii  the  tendoncy  to  displacement  passed 
away.  I  have  8oen  the  »ame  deformity  overcome  by  firnt  abducting  the  arm, 
while  in  this  position,  and  bajidaging  it  firmly  to  the  internal  wplint.  and  after- 
wards making  fast  tlie  extornul  Hplint,  when  the  limb  was  brought  ngain  to 
the  side. 

The  union  requires  from  four  to  eight  weeks,  and  it  is  necessary  about 
the  fourth  week  to  begin  passive  motion. 

ConijMHind  fi-aotnres  of  the  surgical  neck  are  to  be  treated  like  similar 
injuries  elsewhere,  namely,  by  adjust ing  the  fragments,  closing  the  extental 
wound,  and  placing  the  arm  on  the  splinti*  already  described.  If  the  wound 
is  large,  tome  caution  is  necessary  in  regard  to  its  closure.  It  must  be  care 
ftilly  watched,  and  on  the  earliest  evidence  of  the  presence  of  inflammaturv 
accumulations  a  free  vent  for  their  escaj>e  should  be  provided.  If  theiv  is  a 
bharp  point  belonging  to  iho  lower  fragment,  with  a  tendency  to  displace- 
Tiienl,  and  pi>ovokiiig  much  irritation,  it  should  be  turned  out  of  the  wound 
and  the  ofl'endiug  |>ortion  removed. 

Practnres  of  the  Shaft  of  the  Humerna. 

These  iVaclures  may  take  place  at  any  point  between  the  surgical  neck 
and  the  condyles  of  the  bone.  There  is  some  »ii.s<*rcpancy  among  authors  as 
to  the  most  common  location.  The  lower  third,  in  my  own  e.Kporience,  has 
generally  been  the  seat  of  fi-acture. 

The  tlireciion  of  the  fracture  is  generally  oblique,  sometimes  transverse. 
The  separation  may  be  either  complete  or  incomplete.  The  latter  condition 
is  met  with  occasionally  in  young  subjects. 

Causks. — Generally  the  causes  are  direct  violence.  Many  cases  of  frac- 
ture by  muscular  action  alone  are  recorded;  indeed,  this  bone  seems  to  be 
particularly  distinguished  for  such  injuries.  Gross*  saw  a  case  where  the 
numerus  was  broken  by  simply  throwing  a  chip.    Listonf  records  one  where 

*  Bargery,  rol.  i.  p.  V81.  \  Aiuericui  JoumbJ,  Novoiub«r,  It^O,  p.  249. 
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PiQ.  717. 


A 


it  was  broken  by  merely  stretching  out  the  arm  quickly.  Bryant*  fumialMit' 
a  ca»o  in  which  ihc  fractun.»  wjim  produced  in  a  mantal  ombraco.  I  have 
Been  the  accident  uncc  occur  from  the  trirtijig  effort  of  getting  into  bed, 
Peraoni*  somelinics  make  a  trial  of  strength  by  sitting  on  opposite  sides  of 
a  table,  placing  their  elbowB  on  it,  ami,  grasping  each  othor'rt  bands,  each 
struggling  to  turn  outward  the  arm  and  wrist  of  his  compelilor.  In  such 
contesiH  the  liumeriis  has  buon  nnapjfed  asunder,  iuntanceu  being  furnished 
by  Malgaigne.  Lonsdale.  Hamilton,  and  /jthei's.  Fi-acturea  of  the  bumonu 
have  been  known  to  occur  to  the  child  during  parturition.| 

SV3IWOM8. — There  will  be  deformity,  unusual  mobility,  and  crepitus.  The 
deformity  will  dittor  according  to  the  seal  of  fracture.  When  broken  from 
muflcultir  uciioii,  the  iVagmcuts  do  not  separate,  save  in  exceptional  ca*es», 
the  periosteum  and  the  seri-ations  keeping  rfiem  in  contact.  Should  the  break 
occur  above  the  insertion  of  ilio  <leltoid  muscle,  the  lower  fragment  will  be 
tilted  outward  and  drawn  up  by  this  muscle,  while  the  upper  fragment  will 
be  drawn  inward  hy  the  pectoralis  major,  hitissimus  dorai.  and  teres  major 
mUrtclert. 

If  the  fracture  tAkos  place  below  the  insertion  of  the  deltoid,  the  upper 
fragment  may  be  little  changed,  as  the  deltoid  on  the  one  side,  and  the  j>ec- 
toraliu  major,  the  latinnimuH  dorsi.  and  the  teren  major  on  the  other  Hide,  au- 
tagDuize  one  anot4»er.  The  lower  fi-agrnent  may  be  drawn  tujmewhat  up- 
wartl  and  inward  by  the  bice]it4  and  trieepB  niuacies.     It  will,  however,  bo 

fonnil  in  pnictice  that  the  dii*ection  of  thede 
fractui-en  and  the  influence  of  the  iVacturing 
force  will  oHen  neulralixe  muscular  aclion, 
and  presoni  us  with  a  dltferiMit  relation  of 
the  fragmenlM  fmin  that  jusi  Ktated.  When 
the  fracture  occurs  through  the  lower  Ihini 
of  the  b<Mie.  the  lower  fnigmcnt  is  prone  to 
Hlip  behind  the  u|)|ier  one.  in  which  cBi<c  llt« 
shortening,  through  the  contraction  of  (be 
bicfprt  and  triceps  muscles,  becomes  rv^ry 
marked.  (Fig.  717.)  The  tendeney,  »o  flir 
as  musrular  action  is  concerned,  will  ulway* 
be  to  produce  shortening.  In  a  specimen  in 
my  possession,  the  overlapping  amountA  lo 
almost  two  inches. 

pRooNosis. — In  simple  fractures*  a  rapid 
cure  may  bo  confidently  anticipated  in  fruro 
four  to  five  weeks  ;  yet  it  must  never  bo 
forgotten  that  a  very  large  numlicr  of  th» 
cases  of  ununited  Ihicture  occur  in  iUw  p»rt 
of  the  bone.  Thoiv  is  no  explanat)f>n  ft»r 
this  to  be  found  in  any  j)(.cviliaritics  tMW- 
nected  with  the  bone,  so  that  there  Is  rr«M>a 
to  believe  that  in  some  instances  non-union 
is  due  to  nil  imperfect  inimobilixation  ^>i  tb» 
momraftitbc  luwrrihiPiurttMbwMnii.      fragments.    Of  course  th).^c  remarks  an' mil 

dcsigne<i  to  apply  to  cases  ot  rompnund  i^r 
comminuted  fWicluros  of  the  boi»o.  as  under  such  eircumstanees  wo  hmvo  a 
BufTieient  cause  for  any  failure  to  consuliiiate  which  may  follow. 

If  the  fnictnred  ends  are  entirely  displaced  from  each  other,  (he  soft  \mtU 
participate  in  the  injury,  and  we  may  expect  considerable  intbirnmntiirr 
swelling;  even  abscesses  have  followed  these  accident*.  The  rigidity  of  ihf 
shotdder-joint  and  elbow-joint, — especially  of  the  latt<?r, — the  result  of  a  fixvii 
flexed  position,  is  certainlv  greater  than  that  of  the  knee  and  the  hip  in 
fi'actures  of  the  thigh.  Xn  examination  of  a  large  niimber  of  fractuivd 
humeri  convinces  me  that,  when  the  separation  is  oblique,  I  hero  is  mitmmi 

*Bnrg«rj.  t  Hamilton  on  Fmotum,  elo.,  p.  334, 
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Km.  71fl. 
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always  some  degree  of  deformity  by  ovorliifiping,  which,  however,  does  not 
impair  ihe  iisi'fulnoss  of  th*.^  iimli  to  any  appreciiilile  decree. 

AriolhcT  (.langer  to  whirli  i1k»  ai*m  is  yxitofct-il  lu  ibese  fracturcB  is  a  paral- 
ysis of  certain  io^'^'ipf*  *'^  inust-los.  Shfn»ld  the  nnisculo-spiral  be  damaged 
whore  it  pat*He8  round  the  hutiierun,  or  lower  down,  whore  ils  poriterior  inter- 
oseeous  hranoh  is  (fivL-ii  utt*.  tlio  uxti.'iiH.)r  inu^oleti  will  become  powerlesH,  as 
also  will  the  MUpinators:  the  hiiml  will  drop  and  becoiiie  pronated.  (Fig. 
718.)  This  condition  may  runiuin  ]M.-rrnaaent.  A  lati  ten  yean*  of  age  was 
brought  to  the  clinic  of  the  Univoi-sity  with  ihis  condition  following  a  frac- 
ture of  the  htimerns.  As  the  absorption  of  the  redundant  callus  took  place, 
and  under  the  slimulus  of  an  elect ru-galvaniu  curi-ent,  bis  inipruvenicnt  was 
quite  noticeable. 

There  in  i-cason  to  believe  that  even  the  brachial  artery  may  be  compressed 
by  onet>f  the  fragments,  and  give  rise  to  sloughing.  II  am  ill  on  related  the  ease 
of  a  phynician  who  was*  prosecuted  for  nuilpractice.  before  a  court  in  Tirtga 
County,  Xew  York,  in  consequence  of  a  result  of  this  kind,  which  had  been 
improperly  attributed  to  the  maladroit 
use  of  splintA. 

TitEATMENT. — Tho  indications  arc, 
first,  to  control  muscular  action;  second, 
to  secure  muscular  rehixalion;  third, 
to  immobilize  the  fraguicnis;  and  last, 
to  prevent  articular  fttifleniiig.  The 
first  is  effected  by  aj>p!ying  a  spiral  re- 
versed roller  an  far  as  the  elbow:  if 
there  is  overlapping,  an  assistant  should 
make  extension  by  seizing  the  arm  just 
above  tho  elbow-joint,  the  forcarni 
being  lloxed  at  a  right  angle,  while  a 
aecoud  makes  counter-extension  by 
vrasping  the  shiuildcr.  the  sur^^con  at 
the  same  lime  cnuptating  the  parts.  If  any  dilticulty  is  experienced  in  re- 
storing the  limb  to  its  pro])er  length,  an  anassthelic  should  be  employed,  so 
as  to  remove  all  muscular  resistance.  As  soon  as  the  udjxistment  has  been 
made,  the  rf)ller  should  he  continued  up  to  the  shoulder.  This  bandage  is 
exceedingly  important.  It  secures  <iuictude  to  the  numcles.  is  a  capital  sup- 
port to  the  fracture,  and  removes  as  well  as  pi-events  sweiling. 


PitrmljfllH  uf  Ui«  «xt«aw>n  at  the  hantl,  tir  wrta^ 
drop,  aflvr  rrutura. 


Fm.  719. 


I 


A 


\ 


Angfibu',  eoi»Mv«.  mod  th^n  ttnliclit  tpUtitit  for  UMtioff  ■  frmctur*  of  th«  iliBft  of  tbo  hUBiimn. 

Thp  second  indication,  that  of  effecting  muscular  relaxation,  can  bo  carried 
out  only  very  imperfectly.  With  this  object,  the  foreann  is  flexed  to  some- 
what less  than  a  right  angle.  This  position  relaxes  both  the  biceps  and  the 
bruchiatis  anticus  muscle,  and  only  to  a  moderate  degree  extends  the  triceps. 
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It  ifl  also  necessary  to  control  the  movements  of  the  forearm,  n]>on  which 
these  miiHcles  iin^  inscrttrd.  To  inainiain  the  ann  in  the  propter  jwiMtion. 
and  at  the  same  time  to  immobilize  tla*  fmoinre.  there  will  he  ivquired  an 
intenml  olilune  un^ii!ar  sjilint.  lon^  cnoiiirli  to  exterwi  from  the  axilla  to 
the  cndri  of  the  tirii^ers,  with  an  oponinj;  etir  at  tlie  an^i^le,  in  nnier  lo  relieve 
the  internal  eonttvle  of  tlie  hnmerus  from  pressure;  ant]  a  concave  splint  of 
bindei-s'  board,  roachlnp;  from  the  Hiiniiuit  of  the  shoulder  to  the  external 
condyle  of  the  hutneruK,  and  moulded  into  form  by  hein;ir  softened  in  hoi 
water.  If  the  bindcn*'  board  cannot  be  obtained  with  which  to  make  the 
concave  splint,  the  latter  may  be  subwtitutod  by  three  short  pieceH  of  light 
woml.  (ri^.  71J*.)  Thene  hplints,  being  well  padded,  are  applied  as  ftdlowe : 
the  au<^ular  splint  is  laid  along  the  inner  side  of  the  arm  and  the  forcanu, 

and    the    concave    one    is    placed 
Fio.  720.  over  the  outer,  posterior,  and  an- 

terior surfaccH,  atU'r  whicli  a  roU 
ler  is  carried  from  the  hand  to 
the  shoulder,  binding  the  splinT^ 
firmly  to  the  limb,  and  terminating; 
by  a  few  turns  of  the  spica  of 
the  fihoulder.  The  dre.ssini;  is 
completed  by  tsus]>ending  the  naad 
in  a  nling.     (Fi;^.  720.) 

When  the  short  splints  are  nm.*d, 
the  largest  is  to  bo  laid  ujHin  iho 
outer  surface,  the  shortest  ujwn 
the  anterior  surface,  and  the  one 
intermediate  in  length  along  the 
i)osterior  a«i>ect  of  the  arm,  all 
oeing  fastened,  as  in  the  firhl  in- 
stance, by  the  ascending  tuma  of 
the  roller. 

In  order  to  overcome  Hhort«n- 
inp.  several  devict»s  have  boen  rts 
ported  to.  such  as  the  crutch  of 
Lonsdale,  the  ratchet  splint,  ihe 
adhesive  jdasters  of  Martin,  of  Boston,  and  the  elbow-weijirhl  of  I»r.  <*lark  ; 
but  all  Huch  aj>pliancL'S,  however  ingenious,  will  prove  untuitisfaciory,  in  coo. 
sequence  ol'  the  mobile  nature  of  the  shoulder. 

Fro.  721. 


m 


i 


Onarfiif  fen  ftvelurs  uf  ttwituta  of  Uio  bunenu. 


'OanoLBc 


ApiMimltufur  wriirt-dro|tN|ipllMl. 


The  paralysis  incident  lo  nerve-pressure  may  disappear  as  the  r\.*dun< 
callus  in  absorbed  ;  but  when  thin  w  not  the  case,  an  ap|>aratus  for  tlio  rap- 
port of  the  hand  may  be  appHo<i  with  advantage.     (Kig-  721.) 


Fraotarei  of  the  Lower  Extremity  of  the  Hmnenu. 

The  diaffnoais  of  injuries  occurring  at   the  lower  end  of  the  I 
mands  the  most  accurate  knowledge  of  the  anatnmy  of  the  elb'  I 

never  appnmeh  cases  of  this  nature  without  a  certain  detjn>e  ol  anxii^ty. 
8ueb  fhiciurcs  are  often  compound,  sometimea  comminuted,  and  aiuiAdad 
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with  much  ewelliug  and  influtumaliun  of  the  joiDt,  as  well  as  injury  to  tbo 
BofY  part&  Thti  variotioH  of  fVaclure  met  with  here  are  tho  supra-eondyloid 
and  llio  condyloid  fraotureB. 

Sopra-coBdyloid  Fractures. — Thefic  include  two  varietiefl, — one  just  above 
the  hmitB  of  the*  exinuKlcd  coiuiylc!*.  and  the  other  through  the  lower  epi- 
phy>»is.  tho  latter  being  very  rnre.      (Kig.  722.)     Their   B^TUptoms    arc  so 
uimilar  that  it  is  u  verj-  difficull  tusk  to  distin- 
guish the  one  from  the  otlier.     The  tiral.  or  that  Fin.  722. 
through    the    lower   part   of  the    hitne,  niay    he 
transvereo  or  oblique.  Sir  Astley  Cooper  thought 
that  it  was  generally  oblique  and  ran  in  a  diivc- 
tion  downward  and  forward.     Thin  accords  with 
my  own  observation  ;  tbou^b  tbore  are  not  want- 
ing exnmph'H  in  whiob  the  ivversi-  is  true,  rminely, 
the  fracture  running  downward  tiiid  backward. 
The  HulijectH  of  thiH  iiJJury  are  usually  young. 
Of  Hixleon  canes  noticed  by  Ilamillun.  Ivu  were 
in  children  under  ten  yearn  of  age. 

Cause*;. — A  tVacture  eitbcr  nbovo  the  con- 
dyles or  througb  the  ej)iiihyhi8  t.s  generally  tbe 
renult  of  force  applied  directly  to  the  elbow,  and 
occasionally  of  foi*ce  transmilled  through  the 
bones  of  the  forcann. 

Symptoms. — There  will    lie  preternatural    ino^  fi«pi»^iKi>wd fhw-tuw. 

bility,  shortening  of  the  uriu,  crepitus*,  and  de- 
formity. Two  projections  may  be  discowrcd.  the  one  in  tVont  formed  by  tho 
lower  end  of  the  upper  fragment,  and  the  other  posteriorly,  often  the  larger 
of  the  two,  formed  by  the  upper  end  of  the  lower  tragment,  together  with 
the  radius  and  iiltia.  tiK  these  are  UKually  carried  backward  by  tho  action  of  tho 
triceps  muscle.  The  fractuiv  occurring  so  near  to  thearti<ulan<)n  ih  liable  to 
be  mistaken  for  a  luxiition  id' theeihow-joinr.  A  considt*ralion  of  the  follow- 
ing points  will  enable  the  j^raetitiuner  lo  establish  the  distincliou: 


FKACTURE. 
In  fnotnro,  there  iHjh<irtcning  of  tbe  unu. 

Tbe  coDitjIes  uf  tbe  bumeru*  nnd  tbe  olecraooo 
procMt  %n  in  the  sauie  Hoe. 

There  will  be  orepitui. 

The  «nd  of  tbe  upper  fragment  U  sboro  tbe 
benri  of  tbo  elbow. 

Tbe  end  of  the  tipper  fragment  is  roodorateljr 
broad,  an*!,  if  tbo  fmeture  i»  nut  epiphjue*!, 
trreirular  in  tt«onilino. 

Reduction  i«  onAily  etfeotfrd  by  PXleoAion  luid 
•ounter-cxtcniioD  ;  but  the  deformity  reappesn 
OB  tbe  witfadmwal  of  thosv  foroos. 

Fortarro  is  rery  niov»ble. 


DISLOCATION. 

In  dialooatiun,  thore  in  no  ahorteniog  of  tbe 
ftnn. 

Tbe  oleonuion  U  above  tbe  line  of  the  con- 
dyle*. 

There  i«  no  oropltu*. 

The  end  of  tbe  bumerus  is  below  the  bond  of 
the  elbow. 

Tho  end  of  tbe  upper  pieoe  is  braad  and  eora- 
paratirely  «mooth. 

Rednotion  require*  the  exercise  of  conaider* 
able  foroo,  and  when  onee  aooompliBbc^  there  is 
DO  tendency  to  a  return  of  the  deformity. 

Forearm  is  fixed,  or  admits  of  little  movement. 


Treatment. — Extension  and  f^ounter-extension  being  made,  in  oi^er  to 
briiifr  the  lower  end  of  the  bone  into  posilinn.  tho  forcami  is  placed  at  a 
riirht  an^lo  with  tbe  arm.  jiinl  tinnly  covered  from  tlie  tinkers  to  the  axilla 
with  a  roller  baiidn^(e.  Two  well-padded  reetau'^ular  yjdint.'^are  next  placed  a8 
follows:  one  (Fi^.  723)  is  laid  along  Iheanterioraspeet  of  the  arm,  extending 
from  the  shoulder  to  the  cndn  of  tbe  tinj;ei-s.  and  tne  other,  in  the  form  of  a 
trough. — moulded  from  binders'  board,  leather,  or  ^utta-pereha, — ie  placed  on 
the  posterior  aspect  of  the  arm,  extending  from  tho  middle  of  the  arm  to 
the  middle  of  tne  forearm,  and  deep  etumgh  to  receive  half  the  circum- 
ference of  the  arm.  ^Fig.  724.)  Thene  8]»lintH  nre  U>  Ix.'  Heoured  b^^  aneoond 
roller  nnd  the  arm  placed  in  a  tiling.     I  am  coutldeut  that  Ave  have  a  much 
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gruater  Hoourity  against  displacement  in  tbe  \i»c  of  two  splints  so  disposed, 
tbua  by  any  otlicr  iiR'lhod. 
At  tho  boginuiug  of  tho  third  week,  patiaiTo  motion  should  he  carefblly 


Fto.  728. 


Fio.  724 


Author'^  Ulterior  ADsnUr  spUot. 


•oflterior  ixu«iiii»r  lnjU4(ti 


commenced,  the  ami  being  firmly  gnisped  at  the  seat  of  fracture  with  mic 
hand,  while  the  forearm  is  gendy  flexed  and  extended  with  the  other. 

Condyloid  Fracturca. — Theso  ftwtures  arc  variously  situated.  1,  They  may 
run  transverHoly  across  the  base  of  the  condyles  ;  2,  they  may  pass  vertically 
between  the  coridvleM, — interrondyloid ;  '^,  their  direction  may  oe  both  trun»- 
vorse  and  vertical,  aepaniting  the  condyles  from  the  shaft  of  the  bon*?  and 
from  cAch  other;  4.  tbe  internal  or  the  external  condyle  may  bo  brokim ; 
and,  5,  the  epicondyle  may  be  detached  from  tho  internal  condyle.  Thrro 
are  no  fi-actures  through  the  external  epicondyle  au  yet  tsalisfactorily*  estab- 
lished. 

Fractures  about  tho  elbow^-joini  are  not  uufVequently  followed  by  imiuiired 
motion  and  by  deformity,  nolwithstiinding  the  most  judicious  management: 
and  the  patient  should  always  be  informed  of  tho  probabilily  of  >u<'h  a  rt»«ult. 
The  inflamnuUion  and  swelling  which  rapidly  (ollow  tho»o  injuriea  otleo 
mask  the  accident. 


Fig.  726. 


Fraotnro  across  the  Base  and  between  the  Condyles. — I  n  this  irariety  of  frnt- 

ture  (  Kig.  725),  rirst  noticed  by  Desanlt,  tliei\*  is  a  separation  both  botwiM^o 
and  through  the  base  of  the  condyirs,  making  thrve 
fVagmenti^t, — properly  a  comminuted  fniclure.  and  one 
of  rare  occurrence.  Malgaignc  wim  able  to  collect 
eight  cases,  and  Jlaniiltou  has  met  with  the  aoci- 
dent  only  six  times. 

SrMi'ToMs. — The  symptoms  are  an  increafied  hreadiU 
of  the  elbow  in  consequence  of  the  separation  <»f  the 
Condyles,  with  mobility  of  the  latter  whun  prc.sMKi  ib 
opposite  directions.  There  is  also  u  free  atitori»  pos- 
terior mobility  of  tho  condyles,  which  does  not  aliecl 
Ihe  shaft  of  the  liumerus.  Crepitus  may  bo  reeojf- 
nized  when  the  condyles  aro  moved  either  back  and 
forth  or  when  they  are  forced  together.  Thr  radios 
and  ulna,  losing  iheir  su{)port,  an>  displaced  bai'k> 
wani,  and  form  an  unnatural  prominenc^^  on  tbe 
back  of  the  arm. 

The  cause  of  this  fVacture,  us  far  tis  can  be  gathered  from  the  dettcripliuo 
given  by  patients,  is  violence  applied  to  tho  posterior  part  of  tho  elbow  when 
the  arm  is  flcxc<l.  thus  driving  the  olecranon  forward  against  the  condylws. 

Pkoonosis. — Stifteiiing  and  even  firm  anchylosi.s  of  the  joint  nmy  be  an- 
ticipated, although  the  aurgeou  should  not  despair  of  aecuriug  au  op^KMlte 
termination. 

Fraotnres  of  the  Condyles. — Kach  condyle  is  surmounrc*<l  by  a  bony  pro- 
jiX'lion,  which  l>y   American  surgeons  is   termed  the  epicondyle,      A  frao- 
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turc,  therefore,  at  this  portion  of  the  bore  may  be  articular  or  non-articular, 
according  as  it  involves  the  condyle  proper  or  ilH  epicondyloid  prominence. 
TheHO  aeeidenta  are  always  grave,  but  not  to  the  same  defjree  as  the  inter- 
condyloid  fracture  just  described.  A  large  proportion  of  these  fracturcB 
occurs  in  childhood  or  during  early  adolescence. 

Cai'SES. — These  arc  generally  falls  or  blows,  in  which  the  force  is  ap- 
plied cither  on  tlie  side  or  on  the  point  of  the  elbow,  and  in  Home  cttses 
18  trauHUiitted  to  the  bunieruM  from  the  hand,  through  ihe  bones  of  the 
forearm. 

pROfjNOSTs. — In  all  fractures  affecting  the  condyles  or  the  epicondyles  we 
may  expect  more  i)r  less  Htiffcning.  an  a  result  of  inflammatory  deposition 
botn  within  and  without  the  articulation.  This,  however,  constitutes  only  a 
temporary  diMihiliiy.  as  the  rigidity  is  usually  amenable  to  treatment.  lu 
the  management  of  all  these  fractures,  the  extended  position  of  the  arm  is 
the  one  which  must  be  maintained. 


Fractures  of  tEe  Internal  Condyle. — The  external  condyle  is  more  frequently 
broken  than  ibt-  inltiiuil.  Tliis  is  also  asserted  both  by  Malgaigne  and  by 
Hamilton;  though  Dcsault,  who  wafl  the  tirst  to  describe  the  injur)',  entvr- 
taincd»  in  common  with  Sir  Charles  Bell  and  Sir  Astley  Cooper,  the  oppomilo 
opinion,  which  1  hclii've  to  he  the  correct  one. 

The  direction  of  the  ft-actui-e  ia  oblique  to  the  longitudinal  axis  of  the  limb, 
and  will  involve  the  joint  to  a 

greater  or  lesR  extent,  accoixl-  ^'°-  '2®- 

ing  to  this  obliquity.     In  most  ^ 

eascH  it  reachew  the  middle  of 
the  olecranon  surface.  (Fig. 
72«,  A  and  li.) 

SvMiToMs. — There     will     be 

f)ain  and  rupid  swelling. — the 
alter  somcLinics  H(t  great  as  to 
obliterate  all  tliL'  characteristic 
featuiVH  of  the  articuhuioii.  If 
the  arm  is  extcnduil.  it  will  in- 
cline inward.  The  breadth  wf 
the  elbow  may  be  increased. 
This  depends,  howyvor,  ujjon 
the  amount  of  displncemcn!,  as 
in  some  instances  the  ligaments 
still  hold  the  condyle  in  nearly 
its  normal  situation.  Hy  grasp- 
ing the  epicondyle  between  the  thumb  and  fingers,  the  condyle,  if  detached, 
will  be  felt  lo  move  indejtendently  of  the  humerus,  and  crepitus  may  at  the 
Bame  tinu-  Ih-  ftdt.  The  olecranon  will  be  drawn  upward  and  backward,  and 
with  it  the  condyle,  forming  a  veiy  marked  prominence  on  the  back  of  the 
arm,  especially  when  the  foreann  is  extended.  It'  a  line  is  extended  fivni 
the  acromion  process  to  ilie  internal  epicondyle,  it  will  exhibit  a  certain 
amount  of  shortening  as  compai*ed  witli  the  external  condyle. 

Fractures  of  the  External  Condyle. — These,  like  those  of  the  internal  con- 
dyle, are.  save  in  exceptional  casc.-^,  injurieB  peculiar  to  the  young, — not  often 
occun*ing  filter  twelve  or  fifteen  years  of  age.  They  aiv  oblique  in  their  direc- 
tion, and  include  the  articulating  surface  for  the  head  of  the  radius  (  Fig.  727), 
or,  passing  still  more  lo  the  inner  side,  may  involve  the  articulating  surface 
appropriated  to  the  uhm. 

Symptoms. — Pain,  swelling,  deformity,  crepitus,  and  mobility  of  the  de- 
tacbetl  part  are  t!»e  signs  of  this  accident.  The  pain  is  very  acute  when  the 
j(»int  is  moved.  There  is  increased  breadth  of  t!jc  joint,  the  broken  condyle 
being  drawn  either  ouiward  or  forward,  or  upward  and  backward,  in  spile  of 
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the  supinator  and  extenbor  inuHGle».  If  the  latter  diBplaccmont  tbllowe^  the 
arm  will  be  sligliTly  ttoxed  and  an  unu&iial  i^rorniiurK-e  tell  i^jsteriorly.  Wh(?n 
tho  anil  in  extended,  it  will  irictita*  to  ihv  radial  »id<«.  and  the 
degreo  of  this  inclination  will  ha  incn^ancd  in  proportion  as 
the  liut^  of  fracture  encroachoe  upon  the  articuhuiug  surface 
of  tho  ulnu.  If  llio  nidiuH  i:*  not  entirely  detached  from  the 
condyle,  which  sometiraos  occurs,  it  will  follow  the  latt«r  in 
its  displacement;  and  tho  same  iy  true  of  the  ulna. 

D1AONOSI8. — The  only  injury  with  which  fhictureH  of  the 
condylea  are  likely  to  be  confounded  is  dislocation.  A  coo- 
Bideration  of  tho  following  poiutH  will  msrve  to  establiah  the 
distiiKtion  : 

111  fi*actiire.  extension  of  the  arm  will  remove  the  deformity, 
but  it  will  i  in  mediately  reappoar  on  taking  away  the  ti*uotiuD- 
force.  In  luxation,  a  greater  amount  of  force  in  requi^t^  to 
effect  the  ix-'duction.  and  when  the  bones  are  once  rvtitorud 
ihey  so  remain.  In  fracture  there  is  crepitus;  in  luxation 
there  is  none.  In  fracture  there  may  or  may  not  be  Aexiou 
of  the  arm  :  in  posterior  luxation,  flexion  is  always  present- 
In  luxation  the  epicondyloid  eminencuB  are  always  in  a  line; 
in  iV^cture  they  do  not  correspond, — one  being  higher  or 
lower  than  the  other. 

Prognosis. — This  fracture  may  be  expect©<l  to  unite  finnly 
in  a  period  of  four  weeks,  though  there  are  numcrou8  in- 
stances of  ligamentous  or  tibrous  union.  Some  stiffuens  of  the 
articulation  nmy  be  anticipated,  the  degree  of  which  cnnnot 
be  predetermined  ;  yet  by  judicious  movements  much  of  lhi« 
will  wear  away,  and  a  good  arm  may  be  contidently  GX|K^^t-ed. 


Fr*rtiin<  t)triiut;h 
Ui*-  «xIrniMl  wii- 
dj-U  uf  Utw  liu- 
mani*.— Smith. 


Flo.  728. 


Practureg  of  the  Internal  Epicondyle. — Although  there  are  two  opieond; 
there  uw   no  wfll-aiitlioniicaied  oases  of  fracture  of  tho  one  surnumnl 
the  external  condyle,  and  therefore  I  treat  only  of  fracture  of  the  one  belong 
ing  to  the  interual.     Granger*  first  descril>ed  this  injures  in  the  year  1818^ 

Causks. — The  epicondyle  is  an  epiphynis.  and  the  fracture,  in  mtwt 
occurs  in  childhood,  before  its  bony  consolidation  with  tho  condyle  hns 
place,     It  ia  occasionally  produced  by  muscular  action  alone.     This  is  not 
Burprising,  when  we  consider  that  tho  origins  of  the  flexor  muftcles  of  the 
foreann  concentrate  upon  this  point,  and  that  they  ai*o  capable  of  exerting 
great  power  when  the  arm  is  put  out  to  defend  tho 
body  against  a  fall.     Direct  blows  frequently  occasion 
fi-ucture  of  this  process.     (Fig.  728.) 

SvMpTOMs. — There  will  be  ])ain.  swelling,  discolora- 
tion, mobility,  and  crepitus.  The  last  can  be  ascertained 
by  seizing  the  process  between  tho  thumb  and  fingers 
and  pressing  it  in  opposite  directions.  The  fracture 
may  not  disaule  tho  patient  from  performing  tosome  ex- 
tent the  different  movements  of  the  arm.  The  deform- 
ity or  displacement  is,  in  most  cases,  downward  and  a 
little  forward,  and  is  duo  to  the  action  of  the  pronator 
and  flexor  rauycles. 

Granger  slates  that  in  this  fracture  the  ulnar  nerve 
may  be  damaged,  giving  rise  to  disordered  sensibiMly 
and  to  loss  of  jwwer  in  t  he  parts  supplied  by  its  branches, 
ua  shown  by  the  altered  sensibility  on  the  inner  side  of 
the  hand  and  along  the  ring  and  little  fingers,  and  by 
the  loss  of  power  in  the  abductor  atid  the  flexor  brevia 
minimi  digiti  muscle,  w*hich  occurred  in  some  of  his 
caees.     This  condition  was  sometimes  attended  with  an  eruption  uf  xt 

*  fidinbargh  Modioal  *tid  SorgifNU  Journal,  181S.  toL  xir.  p.  ItfA. 
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over  the  affected  parte,  somewhat  akin  to  the  horpee  ssoster  which  ieoccaeion- 
ally  seen  nceompanyinfj  an  alturk  of  m^unilijia.  It  is  not  probable  that  these 
effects  can  result  from  a  diftplaeed  opk-nmivloicl  fragment,  as*  the  nerve  Hee 
in  a  gnjove  dt'ep  between  the  inteniai  (juuu)le  and  the  oleeranuu  process  of 
the  ulna,  and  quite  secure  from  injury  by  such  a  displacement.  I  eanuot 
help  thinking  that  they  niu^t  have  been  due  to  contusion  of  the  nerves  by 
the  force  producing  the  fracture,  or  from  the  line  of  Hepaniliun  involving  the 
condyle  itseli'.  Certainly  1  have  never  witnessed  such  a  condition,  nor  am  I 
ucquaiuted  with  any  similar  eases  narrated  by  other  obsei'X'ers. 

Prognosis. — I'oniplore  reduction  is  rarely  effected,  and  stiffness  of  the 
articulation  ma^' be  looked  for,  not  necessarily  from  involvement  of  the  joint, 
but  from  the  inflammatory  dupOMJt  about  the  origin  of  tbu  pronator  and  noxor 
muscles  of  the  forearm.  The  ubridgcd  movement  will  not  be  permanent, 
but  will  wear  away  under  appropriate  treatment,  a  process,  howeverj  some- 
times requiring  years  for  its  accomplishment. 

Treatment  of  Fraotures  at  the  Lower  Extremity  of  the  Hnmeras. — In  all 

c<»ndyloi<l  :ind  e])tr*mdyloid  i'raciures  the  tbrL>o  givat  indications  aru  to  con- 
trol intlainnmtiiui,  to  secure  a  |>roper  adjustiiienl  of  tliu  fragments,  and  to 
prevent,  as  far  as  possible,  ntichylosis  of  the  elbow-joint,  When  there  is 
much  pain  and  inflannnatoiy  swelling,  tlie  application  of  leeches  about  the 
articulation  will  produeti  ihe  hap))ieHl  etVects;  and  when  these  cannot  be 
obtained,  lead-water  and  laudanum  should  be  fVeely  applied  to  the  parts. 
During  the  urgency  of  (be  Jnllammatory  symptoms,  and  while  lotions  are 
being  used,  it  na»  been  recommended  not  to  encumber  the  ana  with  any 
apparatus,  but  simply  to  >upport  the  limb  upon  a  pillow.  If  the  surgeon 
could  always  have  the  patient  under  strict  surviMlliinre,  there  would  be  no 
objection  whatever  to  this  pnictice.  Except,  however,  in  hr»spitals,  this  is  not 
possible;  and  consequently  I  preter  placing  the  arm  immediately  in  a  perma- 
nent dressing.  With  few  exceptions,  the  extended  position  is  the  one  adopted 
by  surgeons  as  best  adapted  to  the  treatment  of  these  fractures;  otherwise 
there  will  be  an  upward 

and    backward  displace-  A  Fio.  729. 

ment  of  the  broken  con- 
dyle (Fig.  729,  .4  and  J?), 
which  will  be  found  to 
leave  an  imnatural  pi-om- 
inence  or  a  deformity  on 
the  outer  or  the  luner  as- 
pect of  the  joint,  as  has 
been  well  shown  by  Dr. 
Allis,  of  this  city.*  This 
is  always  increased  by 
the  right-angled  position 
of  the  arm.  Atler  union 
has  been  well  established. 
the  position  of  the  ftn^'- 
arm  may  be  changed  to 
the  flexed  one. 

In  order  to  maintain 
the  arm  in  the  extended 
state,  it  is  necessary  to 
employ  an  anteriorsplint, 
■well  padded,  and  extend- 
ing along  the  anterior  as- 
pect of  (he  arm  and  forearm,  with  a  felt  or  leather  trough  adjusted  to  the  back 
of  the  joint,  and  the  two  secured  by  turns  of  a  mller  Deginning  at  the  hand 
and  terminating  at  the  shoulder  (Fig.  730).     When  a  &r  degree  of  union 

*  Dr.  AlltH  hju  wnttoD  an  exhauBtive  ftrtlot«  on  thiB  iubJ«ot. 


^ 


Fracture  uf  tti«  iul«mal 
Fracture  of  tlie  extamjil  ctmdjrlr,  wltliillaplnc^    coDdyl*.  with  upward  dilH 
DMut  ypward  uid  backward. — MalpUgD*.        t>Uc(!m«BL 
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has  taken  plnco, — that  ia,  in  about  two  and  a  half  or  three  weeka, — angular 
splints  can  be  substituied.      There  are  three  varietios  of  this  spUnt, — ihe 


Fio  780. 


SpUnt  ftppUed. 


fixed,  the  movable,  and  the  trough-shaped.     The  first  two  are  constructod 
that  one  form  can  be  worn  on  the  inside  of  the  arm  and  the  other  on  iu  an- 
terior 8in*faee.    My  preferoncu 
Pjq  Y3I  is  very  decidedly  in  faviir  of 

jg  the  anterior  nngular  splint,  a« 

it  is  better  suited  to  pruvenl 
poBterior  displueoment  of  tha 
fragments  than  in  the  internal 
angular  one.  When  this  form 
of  the  splint  is  used,  it  is  best 
to  have  several  of  diflcrenl 
angles  (Fig.  731),  ho  that  (ha 
position  of  the  joint  may  be 
changed  tVom  time  to  tiraeafl«r 
the  con.solidation  of  the  bono  it 
If  the  two  partA  of  this  bplini 


ADMrtur  Miigulftr  atilluU  vf  UtOvreut  a.iigl*t«. 

sufficiently  advanced  to  prevent  displacement. 

are  Joined  by  an  articulation,  the  angle  can  be  changed  at  plea^ui-e,  and  on« 
can  be  made  to  accomplish  the  oflice  of  a  number.  The  alteration  of  the  anglo 
iH  Homctimes  regulated  by  a  rod  having  a  hook  at  it8  fi-ee  end,  which  fju-dcia 
into  the  holes  of  a  eloat.  (Fig  732.)  This  rod  is  sometimes  sabstitute^i  by 
a  Stromeyer  screw.  (Fig.  733.)  The  presence,  however,  of  cither  the  rod 
or  the  screw  rendering  the  application  of  a  roller  somewhat  inconvenient,  I 


Fio.  782. 


Fio.  7iW. 


AftionUMl  uiunor  mix«Im  apllac. 


Stnrtnejrvr  Mrvw. 


employ  u  ratchet-hinge.    (See  F^g.  723.)     Professor  Gross  used  a  long  tin 
case,  well  padded,  and  extending  fiMDm  the  axilla  to  the  carpus. 

To  apply  the  drcftsing  after  the  old  plan,  the  arm  Bhoiild  bo  flexed  10  a 
right  angle  and  covered  with  a  spii-al  ivversed  roller  iVom  the  tingwr*  to 
the  axilla.  This  by  some  HurgeouH  is  deeme<l  unmHreshary.  hut  with  thom  | 
cannot  agree.  In  no  other  way  can  involuntary  muscular  action  be  so  trub* 
voniently  controlled,  aud^as  the  irritation  from  this  cause  is  frequently  v«fy 
distressing,  the  bandage  becumes  a  source  of  great  ci>nifoin  to  the  patient 
Again,  when  judiciouHlv  applied,  the  roller  serves  to  limit  the  swelling.  amI 
ID  esses  where  the  contfylcA  separate  tVom  each  otbor  it  aaaista  in  bmdtog 
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Fio.  734. 


Pio.  735. 


them  tojrether.     Af\©r  the  acute  symptoms  are  past  the  primary  roller  is 

not  ro*iuirffi. 

After  this  preliminary  banduge,  the  anterior  Hplinl  ehouhi  be  placed  on  the 
front  of  the  arm  iiiul  of  th«  forearm,  Ihe  lalLer  bein^  previously  well  supi- 
naleil,  so  t!»at  Ihe  ui)per  and  the  lower  portion  of  the  limb  may  be  in  tne 
earao  plane.  A  Utile  t-rjtton  being  now  interftoHud  between  the  fhmt  of  (he 
tdbuw  and  the  anyle  of  Ihe  ejilinl,  u  t*eeond  roller  hhould  he  carritd  from  the 
hand  to  the  axilla,  neouring  ihv  apitaratut*  to  the  mumber.  For  the  firet 
three  dayg  the  <ir'e!tisin^  .should  be  renewed  daily,  nnle»8  it  it*  found  to  be 
comfortable,  neiiiier  loo  liji^ht  nor  too  hx»se,  in  which  caBe  it  may  be  allowed 
to  remain  undisturbed  for  two  or  three  days.  The  anodyne  lotiouH  in  iho 
mean  time  ean  be  poured  over  the  haniiage  at  the  joint,  in  the  event  of  there 
being  inneh  iiitlaminatii>ii  pivnent. 

in  cases  wbere  the  tendency  to  poaterior  di«|)laocment  of  the  condyles  and 
hones  of  the  forearm  cannot  l>e  satitifactorily  prevented,  a  trough-eihaped 
jM:»slerior  angular  splint  (Figi*.  734,  735)  may  oe  added  to  the  dressing  with 
un  excellent  result. 

Ab  soon  aethe  inflammatiunand  swell- 
subside,  the  surgeon  should  begin  to 
lake  pasiijvc  motion  of  the  joint.  This 
tt  first  can  be  effected  by  daily  altering 
the  angle  of  the  anterior  splint,  wiiich 
can  be  done  without  alt».igt'iber  removing 
the  dressing.  Afler  the  lapsi;  of  twelve  or 
fourteen  da^'s  thin  motion  is  best  made 
by  I'emoving  the  apparatus,  and,  while 
tlie  i»ohlerior  part  of  the  cUjow  resla  in 
the  hollow  of  one  hand  with  the  thumb 
and  Jingei*s  supporting  or  pressing  to- 
gether the  coniiyies,  the  surgeon  with 
the  other  hand  cautiously  flexes  and  ox- 
tendH  the  forearm.  Thi.s  must  be  repeated 
every  second  or  third  day,  and  at  the  end 
of  the  fourth  week  all  dressings  should  be 
removed  and  tlie  limb  carried  in  a  sliug, 
the  patient  pnictiwing  daily  the  leseone 
which  liavc  been  wiines.'^cd.  by  executing 
the  various  movements  of  Hexiou,  exten- 
Birin,  pn>nation,and  supination,  and  these 

should  be  persevered  in,  if  necessary,  for  six  or  seven  months.  When  there 
is  any  induration  about  the  extra-articular  tissues,  syBtemalic  rubbing  and 
kneading  will  materially  aid  in  reetoring  the  normal  suppleness  oY  the 
parts. 

It  is  common  to  meet  wifli  ciiHes  in  which  the  inflammation  from  constitu- 
tional or  local  causes  bas  |>roved  uncontrollable  and  the  plastic  depositions 
have  become  soil  no  and  unyielding  as  to  destroy  almost  all  motion.  Of  course 
huc)\  u  result  i.'*  not  tlio  work  of  two  or  lhi*eo  weeks,  but  of  as  many  months. 
Under  such  eircumstances  a  caivful  examination  of  tbe  joint  must,  be  made 
in  order  to  ancertuin  if  the  rigidity  is  due  simply  to  librinons  bands  in  and 
about  the  articulation,  or  to  a  more  formidable  condition,  the  vicious  union 
of  a  displaced  fragment.  If  tbe  first,  it  will  be  proper  to  etherize  the  natient 
and  forcibly  disrujit  ihe  adhesions,  following  this  at  stated  intor%'al8  with 
furced  motion.  If  Ibc  latter,  tlie  course  of  the  surj/oon  must  lie  between  re- 
thu'tui'e  of  the  hone  and  n()t  meddling  at  nil.  If  the  case  is  a  recent  one, 
namely,  of  eight  or  ten  weekn'  stanriing,  and  the  diHabllity  great,  let  the  bone 
be  again  bivken  ;  if  beyond  this  peri<Ki,  it  is  better  to  decline  interference. 
Thciv  are  eases,  again,  wbero  the  damage  is  so  great  that  anchylosis  can- 
not be  pruventi'd;  and  then  it  is  the  duty  of  the  surgeon  to  place  the  arm 
iu  such  a  position  as  will  render  it  most  usoi\il  unaer  the  circu instances, 


Rei'lJkiif^nUr  trrtiigb* 


oblitDC  Bii^iilnr  liTiiigb- 
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— immoly,  at  Buch  an  nngle  as  will  admit  of  tbe  hand  being  earned  to  tbo 
nioutli. 

Cases  will  c^ccur  in  which  several  fractures  in  different  parts  of  the  arm 
are  present, — for  exuniplo.  fnwture  of  the  humerus  and  fracture  of  the 
radiiw  un<l  the  ulna.  An  injury  i*t'  this  kind  is  best  treuled  by  a  l'»n^  internal 
angular  nplint  extending  from  the  axilla  to  the  lips  of  the  tingei-n,  auolhcr 
spfint  reaching  from  the  elbow  a  like  distance  down  along  the  j>0!*terior 
surface  of  the  f*uvurrn,  and  a  third,  (Mmsinting  of  a  concave  piece  <»f  felt  ar 
binders'  boiird,  which  shall  reach  from  the  shoulder  to  the  elbow  and  include 
the  anterior  outt-r  and  posterior  surfarus  of  the  upper  arm.  Thcne  splintA, 
if  well  ])added  and  secun^i  to  the  limb  with  roller  bandages,  will  enable  the 
Burgeon  to  manage  such  a  complication  as  the  one  in  question  without  ma- 
terial difficiilry. 


Compound  and  Cotnminnted  Fractnres  of  the  Elbow-Joint. 

In  a  complex  Joint  like  that  of  the  elbow,  a  eomjjound  f»r  a  comminute 
fracture  must  be  regarded  as  a  very  gnive  injury. 

(.'AfSKs. — These  fnu'iinvf*  are  oriiinarily  eaused  by  the  arm  being  caught 
in  the  machinery  of  maiiutacturing  establishments,  or  by  its  being  crushed 
under  the  walls  or  tiniherM  uf  falliiig  buildingH.  Not  unfivquontly  the  injury 
is  the  result  of  a  slml  wound.  Tltt*  ii^jury  nuiy  be  contined  !o  one  bone  of 
the  aiticulation.  or  it  may  extend  to  all  of  them.  The  swelling  is  usually 
great,  and  the  succeeding  inflamtnalion  nipid  and  very  severe. 

pKooNOBis. — Alter  an  injury  of  this  kind,  even  when  limited  iu  degree, 
the  pnigniwis  is  unfavorable  as  respeets  the  functional  restoration  of  rh« 
joint;  and  in  the  more  aggravated  forms  of  tbe  accident  excision  or  amputa- 
tion is  the  alternative. 

Treatment. — If  there  is  tVacture  either  of  the  olecranon  or  of  the  con- 
dyles of  the  humerus,  with  an  external  wound,  the  wound  sliould  be  well 
irrigated  with  a  ('om)sive  sublimate  lotion  (one  to  one  thousand),  closed  with 
sutures,  and  sealed  over  with  collodion  iodoform,  after  which  a  |>ad  of  car- 
bolized  or  sublimate  gauze  should  be  plaeed  over  its  site,  and  reinforced  with 
antiseptic  absorbent  cotton.  The  arm  sliould  then  l>e  placed  in  a  rectangular 
position  and  laid  upon  an  internal  angular  splint,  to  which  it  is  to  be  loi>5ely 
secured  by  a  roller.  Pain  must  be  subdued,  if  severe,  by  opiates ;  and  a» 
soon  as  the  acute  symptoms  are  entiivly  mastered,  motion  must  be  vstah- 
lished,  with  a  view  (o  the  future  usefulness  of  the  joint.  Tlie  anriseplic 
applieaiions  an-,  to  be  nmde  tor  a  period  of  ten  or  twelve  days;  al^er  that 
period  they  accomplish  liule  if  any  goo<l.  Shiudd  it  be  f<mnd  that  tbe  juinl 
continues  t«)  grow  nuire  and  more  rigitl,  in  spite  of  the  movemonta  whSeb 
have  been  made,  it  must  be  place^l  at  a  right  angle,  the  position  ID  vrhieh, 
as  an  anchylosed  articubtion,  it  ■will  be  most  useful. 

In  other  instances  the  bones  may  be  extensively  comminute*!  and  yei  the 
vessels  remain  uninjured  and  the  superincumbent  tissues  little  damaged. 
The  course  to  bo  adopted  un<ier  such  circumstances  will  be  the  excision  of 
the  damaged  bone  or  l>f>nes,  the  subsequent  treatment  being  conductwi  in 
the  rectangular  position,  with  the  antiseptic  "Iresnings.  After  eighteen  wr 
twenty  davH,  motion  may  be  commenced,  in  onlerto  prevent  anchylof*is.  If, 
however,  in  a<i<lition  to  the  ci»mminution  of  the  bones,  the  soft  parts  ant 
much  mutilated  or  bruistMl.  and  the  bnichial  artery  torn,  amputation  will  btf 
indicated,  and  should  be  pi*omplly  executed, 

Cases  will  be  met  with  in  winch  the  favorable  and  unfavorable  condition* 
are  so  blended  that  the  surgeon  may  be  undecided  what  e<:mrse  to  adopt.  In 
such  an  event  we  are  to  lean  to  the  side  of  conservatism,  as  this  d<H^i»  not 
prevent  a  re.sort  lo  an  operati<in  should  it  be  demanded  at  a  future  day, — 
that  is,  after  suppumtion  has  been  entablisbed  and  the  system  haa  rcoavemd 
iW»m  the  perturbing  effects  of  tniumatic  fuver. 
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Fractores  of  the  Bones  of  the  Foreann. 

The  bones  of  ihu  forearm  uro  vury  oltou  the  soal  of  fracture.  The  exposed 
position  of  ihis  part  of  the  upper  cxlroinily  in  ihe  innnnienibleiiolsof  prehen- 
sion— ortensive  ii\M\  rleteiiHJve — in  whieh  lliese  boncH  are  coneerned.  exphiin^ 
the  frequency  of  the  accident.  I^oth  iniiy  bt*  broken  riimult:uieouf*|y,  ihinii^h 
the  radius  is  most  fiv(|uentlv  iiHecte(i,  u  result  wliich  utight  be  aiiiiei]»uted 
from  its  direct  arlicu]uti(Hi  with  the  hand.  The  great  frequency  of  (WetureH 
of  the  bones  of  the  forearm  will  ap(»ear  fniUi  a  review  of  the  ree(»nls  of  :uiy 
^nei*al  hospital.  The  tables  of  Fbiwer  nnd  of  IInll<e  of  ihe  Middk*t*ex  Hos- 
pital, covering;  a  period  of  sixteen  veai*e,  furniKh  107  caneH  of  fracture  of  the 
uhia,  excluding  tne  oh'cranitn  (or  183,  including  such).  768  fractures  of  the 
radius,  and  191  of  both  nulius  and  idua,* 

Tiie  fre<piency  of  these  fracturcH  and  their  relative  proportion  may  he 
learned  from  the  statement  of  Malgai^ncf  that  they  constitute  one-eighth 
of  the  entire  number  treated  at  the  Uotel-Dieu. 

Lonsdale  siiys  thar  of  ihi^  VMW  frnclures  f  renteri  in  the  ^fiddIesex  ITospiljd.J 
covering  a  period  of  six  yearn,  liSfJ  were  of  the  forearm;  and  of  these,  I!'? 
•were  of  the  radius  alone.  Fnun  the  same  tablcH  it  is  ascertained  that  frai^- 
tures  of  the  radius  are  very  much  the  nu)st  common  ;  next,  fractures  of  both 
bones  ;  and  Ini^t.  of  the  ulna. 

Of  the  1802  fracTurcH  of  the  forearm  recorded  in  the  Pennsylvania  Hos- 
pital, 985  Were  in  the  radius,  218  in  the  ulna,  and  599  in  both  radius  and 
ulna.  Those  of  the  radius  forme<i  11.4  percent,  of  all  IVaetures  admitted 
into  the  institution.     (See  Table.) 

These  ft'aclures  are  not  i>eculi«r  to  any  period  of  life.  We  meet  with  them 
in  yoting  children  ;    but  their  frequency  increases  as  life  advances.     This 

»  remark  applies  more  particularly  to  the  radius,  as  the  ulna  alone  is  not  often 
broken  before  Uiatuix^  age. 
As  to  the  infliiencc  of  sex.  there  is  a  contrariety  of  opinion.  Malicaifrno 
asserts  that  of  fructure-*  of  Ihe  ulrui  four  fiiYhs  occur  in  males,  while  in  the 
tables  of  Flower  and  llulkc.  to  which  reference  has  l>een  made,  the  females 
exceed  the  nuiles  onr-balf.  Again,  the  first  author  gives,  in  fracttires  of  the 
foreann  ami  radius,  the  pntportiims  ivspectively  of  67  to  40  and  95  to  (i5,  or 
three-iillbs  in  favor  of  nuiles,  whilst  the  snme  tables  record  for  the  same 
bones  37M  males  ag:urist  395  females,  and.  where  both  bones  have  been 
broken,  127  males  against  C4  females.  This  diserepaucy  can,  I  think,  be 
explained  on  social  grotuids. 

r'rnclures  of  tiie  ulna  ot-eur  with  c<pial  fVequeney  in  summer  and  winter, 
but  the  radius  is  much  oftener  bi\>kcn  during  the  latter  months,  esj)eciully 
near  the  lower  extremity,  the  majority  of  the  putieutfi  being  women  beyond 
mature  life. 

Of  648  cases  of  fVacture  of  the  radius  gleaned  from  the  records  of  the 
Pennsylvania  Ilospitai,  24  were  situated  in  the  upper  third,  5li  in  the  middle 
third,  and  571  in  the  lower  third.  IRii  of  the  latter  being  at  the  lower  end  of 
the  bone,  in  542  instances  tiie  side  was  menti(»ned,  278  being  on  the  right 
and  2»)4  f»n  ihe  Iet>  side;  and  in  777  recorded  cases  of  the  same  injm-y,  477 
occurred  in  nuxles  and  ."itKl  in  females.  Of  this  same  nund>erof  fractures,  733 
were  sirn|)le,  21  ctunjiound,  10  cornjiound  comminuted,  t>  Him])le  comminuted, 
and  7  uof  determined.  The  largest  nnndur  for  any  decade — 153 — occurred 
between  the  ages  of  ten  and  twenty,  and  the  next  largest — 150 — between 
thirty  and  forty  years  of  age. 

Cause, — This  is  usually  from  force  applied  either  directly  or  indirectly, — 
tho  former,  when  ablow  or  violence  of  any  kind  is  applied  acrtws  the  forearm  ; 
and  the  latter,  when  the  patient  falls  upon  the  hand  and  the  force  is  trans- 
mitted through  the  wrist.  Malgaigne  reports  a  ease  of  fracture  of  both  bones 
from  muscular  effort  alone.§ 

*  Holmcs'i  System  of  Sorgery,  vol.  ii.  p.  764.  t  Fractures,  i*to.,  Paokard'i  truu.,  p.  470. 

\  Cktoper's  Hurgic&l  Dictionary,  p.  72-t.  I  Op.  ciL,  p.  471. 
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Fraoture  of  both  Radius  and  Ulna,  or  Fracture  of  the  Forearm. 

Fracturu  of  both  bones  of  the  arm  may  tako  phioo  at  any  point  between 
their  extromitios,  but  it  is  njci  with  most  froquontly  below  the  middle  of  th« 
arm,  or  where  the  muncles  terminate  In  the  tendons,  and  where  the  proteoliun 
of  the  fleshy  muKses  which  cover  the  ui>[ier  portion  of  the  arm  in  laoking. 
The  bonet*  at  the  lower  half,  especially  the  ulna,  are  least  able  tt>  resint  violence. 

FmelureH  at  the  lower  extremitien,  or  near  the  radio-oarpal  joint,  are  nol 
at  all  common.     In  young  Bubjects  they  may  pa.H8  through  the  epiphysis. 

Caises. — These  fractures  are  occasioned  by  foix-e,  either  direct  or  indirect. 
A  blow  aei-osH  the  arm,  the  pawna^e  f>f  a  wat^on-wheel,  and  fallH  upon  the 
hand,  are  among  the  most  common  causes.  The  manner  in  which  the  force 
iH  applied  determines  the  location  of  the  fractutv.  For  example,  if  it  ia  rv- 
ceived  directly,  the  bones  will  be  broken  at  or  near  the  aame  level ;  but  if 
indirectly,  as*  where  the  hand  is  put  out  anti  the  weight  of  the  botiy  received 
upon  it.  the  fracture  will  be  at  ditferent  heights,  each  bono  yieldinti:  at  itji 
weakest  iwint.  that  of  the  radius  being  higher  than  that  of  the  nlna^  Mu*- 
ciilar  action  alone  is  capable,  as  in  MalgaigneV  ca«e.  of  producing  a  fracturu 
of  the  bones  of  the  forearm;  but  such  instanccH  must  be  exceedingly  rare, 
and  due  to  n  diseased  state  of  the  osseous  tissue. 

SYMiTOMS.^Uuusual  mobility  at  some  point  intermediate  to  the  artlcu- 
lating  extremities  of  the  bones,  pain  on  motion,  crepitus,  and  perhaps  de- 
formity', are  the  signs  of  this  fi*acture.  Swelling  ami  discoloration  may  not 
appL'iir  luiiil  some  time  at>er  the  accident.  Deformity  is  very  oOon  ubsvnt, 
or  at  letirit  it  is  so  slight  as  not  to  be  detected  through  the  fleshy  partt*  on  a 
aimple  iuHpectiou  of  the  arm.  The  limb  is  entirely  disabled,  and  if  it  is 
moved  the  patient  is  codscioub  of  both  erepitun  and  pain. 

Somotimes  we  meet  with  a  very  marked  and  persistent  deformity  in  the 
case  of  young  pei-sons.  The  arm  is  curved  or  bent,  no  crepitus  can  be  <Ii»- 
oovered.  and  the  bones  will,  in  spite  oi  the  strongest  pressure,  somotimo« 
remain  in  this  deformed  position.  This  is  what  is  comm(mly  enlled  the 
^^ greeri-^ticfc'  fracture,  the  separation  in  the  fibre**  of  the  bones,  under  such 
circumstances,  being  incomplete  or  confined  to  those  on  the  convex  surface 
of  the  cun.'e. 

The  direction  of  these  iVactures  of  the  forearm  is  always  more  or  len 
oblique,  and  the  displarement  may  be  such  as  to  pr<MimM.i  shortening,  or  ao* 
gular  deformity,  anteriorly,  posteriorly,  or  latenilly.  If  the  fracture  roaft 
upward  and  towards  the  interosseous  space,  the  lower  (Vagment  or 
may  be  di-awn  ]»artially  between  the  npi>er  pieces  and  wedge  them  ai 
(Fig.  73(J) ;  or,  if  the  dirtHJtion  of  the  fracture  is  dissimilar  in  the  two  boueft, 
the  upper  fragment  of  one  boue  may  pass  in  front  of  the  lower  fVagrnenU 
while  tiie  reverse  may  be  true  of  the  other  bone.  (Fig.  737.)  When  a  lateral 
curve  or  angularity  exists,  I  have  generally  seen  the  concavity  of  the  curre 
on  the  ulnar  side.  (Fig.  738.)  Should  the  fracturing  force  be  applied  when 
the  hand  is  in  a  state  of  pronation,  the  bones  may  be  displace<l  in  t>p|>oed(« 
directions,  the  nidius  backward  and  the  ulna  forward.  In  most  ca«eA.  how- 
ever, there  is  very  little  overla]>ping,  because  the  fragments  do  nol  entirtfty 
became  detached  from  one  another,  or  in  consequence  of  the  line  of  fracture 
in  one  bone  being  so  disposed  as  to  resist  the  displacement  of  the  other;  iW- 
Ihermore,  the  interosseous  liicatnent  servos  to  act  as  a  check  to  such  di»|>lac«^ 
ment.  Another  disarrangement  which  may  otM'uris  the  a)>)>r<)Nimatirtn  uf  tb« 
lwt»  hones,  either  of  the  upper  or  the  lower  fragments,  tollowvd.  of  course,  by 
a  diminution  of  the  intei-osseous  space.  This  will  be  prrMluccd  either  by  the 
manner  in  which  the  fracturing  cause  oporates — as  when  the  arm  is  drawn 
into  some  machinery  edgewise — or  by  the  violent  action  of  the  prunatucr 
muscles. 

In  the  occasional  cases  of  fracture  near  to  the  wrist-joint,  the  lower  fhi^ 
ments  are  drawn  upward  and  backward,  and  thu  injury  might  be  mistakM 
for  a  luxation  of  the  carpus.    The  readiness  with  which  roduction  it^  eflocl«(L 
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lll^lSBappoarance  of  the  deformity  when  the  extending  and  counter-extending 
roroesare  withdrawn,  the  existence  of  crepitus,  and  the  fact  that  both  styloid 
processes  move  with  the  lower  fragments,  are  sufficient  to  disiinguish  this 
fracture  from  a  luxation. 


Fio.  786. 


Pio.  787. 


Fio.  738. 


'^ 


Loww  fr»cm«nUi<lniwii  paitiiUljr  between 
the  «p|i«T  onof. 


Ov^rUi'i'lrnt  of  tli»  iipiKsr 
■nil  luw«'  fraguiriiU  (u  tlif 
two  tionMi  of  the  fomurii. 


Ltttcnl  di«plK«iD«iit. 


Prognosis. — A  good  cure — that  is.  freedom  from  deformity  and  the  restora- 
tion of  the  variouB  movenieiiis  of  the  arm — may  be  anticipated  where  ordi- 
nary attention  ia  bestowed  on  the  dressings.  Where  the  fraetuix's  are  on 
the  same  level,  there  may  be  redundant  callus  deposited,  which  may  impair 
both  pronation  and  supination:  indeed,  in  many  cases  of  fracture  of  both 
bones  there  appears  to  remain  some  defect  in  full  supination.  Occasionally 
non-union  is  met  with  in  Iractures  of  the  bones  of  the  forearm. 

Treatment. — The  surgeon  reduces  the  fracture  by  flexing  ihe  forearm,  in 
order  to  relax  the  inuwcIeH  which  arise  from  the  humerus  and  are  inserted 
at  diflToi'ent  portions  of  the  lower  arm,  and,  making  extension  fntm  the  hand 
while  counter-extenH<jn  is  made  by  an  assistant  graspintj  the  arm  above  the 
elbow,  ho  moulds  the  parts  by  pressure  into  ])roper  position.  In  many  eases 
there  is  no  displacement,  :uuf  it  is  useless  to  Kubject  the  patient  lo  the  pain 
of  unnet*essary  manipulatior».  Tlie  adjustment  being  pi.'i'fecte<i.  the  hand  is 
placed  between  pronation  and  supination,  the  thuml>  iHjinting  dirtictly  up- 
wanl,  and  two  light  splints  of  poplar  orpine  wood,  well  padded,  are  placed 
along  ibu  anterior  and  posterior  aspects  of  the  limb,  exteudiug  fi-om  the 
elbow  to  the  tips  of  the  fingers,  and  one  inch  wider  than  the  arm.  Aftor 
the  extremities  of  these  splints  are  well  guarded,  by  placing  under  each 
some  cotton,  they  are  to  be  bound  to  the  arm  by  a  roller^  beginning  at  the 
band  and  extending  up  to  the  elbow,  where  the  bandage  may  terminate  by 
a  few  turns  about  (be  js*int.  The  arm  now,  being  placed  across  the  breast, 
is  t^  be  supported  in  a  sling  extending  fi-om  the  cTbow  to  the  fingers.  (Fig. 
739.) 

I  see  this  sling  in  many  instances  vor^-  caMessly  applied,  supporting  only 
a  portion  of  the  arm  ;  in  such  cases  deformity  is  liable  to  follow,  particularly 
if  the  splints  become  loose  and  slip  towards  the  radial  side  of  the  arm.  This 
dressing  sliould  be  removed  and  reapplied  after  the  lapse  of  twenty-four 
houi'v.  as  it  nuiy  become  very  light  from  the  swelling;  indeed,  it  should  be 
eart-'fully  examined  every  da^'  for  six  or  seven  consecutive  days,  until  the 
Burge<m  is  quite  sure  that  there  is  no  longer  any  ri^k  to  the  circulation. 

It  is  very  remarkable  that  the  forearm  has  most  frequently  boen  the  subr 
ject  of  gangrene  caused  by  improper  fracture-dressing;  a  fact  the  first  notice 
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of  which,  I  believe,  hae  Loen  properly  credited  to  Roux.     HamiUoo*  record* 
Hevcral  inHtances  of  ihifl  kinil, 

I  once  Huw  a  ca^e  in  the  coutilr}-.  in  which  the  arm  became  gangremms 
from  the  injudicious  iiHe  ofii  butriatje  applicid  for  fmcturebyan  iutonipt'nilo 

f)hytiician,  and  which  required  au  amputation  above  the  elbow-joini.     The 
iability  to  mortification,  under  such  cireuuiHtancei*,  has  been  attributed  to 

the  Hunerticia]  poflition  of  the  radial 
and  ulnar  arteries,  in  consequence 
of  which  they  are  easily  conipresseii 
by  the  enlintj^.  This  is  certainly  not 
true  of  Ine  latter  ves^icK  except  near 
the  wrinl,  and  the  radial  is  lutt  more 
superficial  than  the  bnichiul.  I  am 
diflporiod  to  believe  that,  while  prcN^ 
ure  on  these  vessels  in  the  forearm 
ma}'  in  jmrt  account  for  8o  unfor- 
tunate a  result,  the  pressure  of  the 
upper  end  oi'  the  anterior  nptint 
against  the  brachial  artery  at  the 
bend  of  the  elbow  bits  often  much 
to  do  with  arresting  the  circulation. 
If  the  forearm  in  drcHHed  in  the  ex- 
tended position,  it  will  be  found  that 
when  fifexed  across*  the  broast  tb« 
end  of  the  anterior  splint  will  pnws 
very  forcibly  a^iinst  the  brachial 
vessel;  and  1  therefore  lay  ctrcflB 
on  the  necessity  of  applying  the 
BplintM  when  the  forearm  is  bent  at 
a  ri|;rht  angle  with  the  arm,  80  that 
this  pressure  may  be  avoided. 
The  dressing  of  fractures  of  lh« 
forearm  cannot  be  passed  over  without  taking  some  notice  of  fho  opinion 
of  aurgeonu  in  regard  to  matters  connected  with  position,  tnterosaeou^  prai$- 
ure,  etc. 

Ambrose  Pare  and  Lonsdale  long  since  expressed  their  preferei»ce  for  iha 
supine  position  in  all  fractures  of  the  bones  of  the  forearm.  Nelaton  alao, 
with  certain  limitations,  as  when  the  fracture  is  in  the  upjver  thirtl,  inculent^d 
the  same  dtK-trine;  and  C'helius  may  HkcwiBo  be  tiaid  to  favor  this  ])«>9itioD. 
Occasionally  we  meet  with  cases  in  winch,  in  order  to  insure  u  projjcr  re- 
duction, this  position  is  demanded;  but  they  are  exceptional,  and  I  agrvo 
altogether  with  the  great  biyly  of  American  surgeons,  in  adopting  the  jin»i- 
tion  of  scmi-pronation.  It  is  the  only  one  in  which  the  bones  are  pumllol 
with  each  other,  and  which  secures  the  most  complete  interosseous  span}. 
Not  only  does  this  position  yield  the  most  satisfactory  results,  but  it  is  al«Q 
infinitely  the  most  comfortable  to  the  patient. 

To  amplify  the  interosseous  space,  nmny  contrivances  have  been  devii 
Of  this  nature  are  the  convex  (Splints  of  Amosbury.  the  concave  splinttf^ 
South,  and  the  graduated  compri'ssfs  of  Boyer.  all  of  which  are  witiiout  valuA. 
This  space  is  certainly  very  important  to  the  proper  motions  of  the  hand, 
but  it  can  be  secured  in  another  way.  A  glance  at  the  anterior  part  of  Ibo 
forearm  will  show  us  that  the  muscular  ma«sc^  which  occupy  it  aro  convrx, 
so  that  when  the  plane  surface  of  a  splint  is  made  to  press  upon  th«ni  with 
sufficient  power,  they  are  quite  sufficient  to  play  the  part  of  a  wedge  and  to 
thrust  the  bones  apart.  Should,  however,  one  of  the  bones,  as  the  rBdia^ 
be  broken  into  thruo  pieces,  a  pad  may  be  applie<I  to  pi*event  the  intermediate 
fragment  tVom  striking  inward.  The  enveloping  of  the  forearm  with  a  mlier 
before  the  application  oi  the  splints,  when  properly  done,  is  not  objectionabkh 
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but,  being  liable  to  great  abuse  in  unskilful  hands,  it  should  bo  dieearded 
from  prai'tito.  To  bu  of  any  value  In  conlrulling  uiuwular  action,  the  turns 
of  thy  I'oller  would  Iiavc  to  be  drawn  with  a  degree  of  tirmuess  which  would 
endanger  the  interoBHoous  »paco. 

Fractures  of  the  Radius. 

Of  fractures  of  the  bones  of  the  forearm,  ihotie  of  the  radius  are  most 
common.  The  direct  arlirulalion  of  ihifi  bone  with  the  hand  exposes  it  to 
shocks  in  various  ways,  uiiitli  is  a  sufficient  explanation  of  the  frequency 
of  this  accident. 

It  may  Ite  broken  at  any  point,  hut  mont  commonly  at  the  lower  extremity, 
llamihon*  ^ives  the  ])ro])orLion  an  tl^  nituatioii  in  Itll  fractures  whirli  lie  had 
collected  to  be  as  folio  wh  :  in  the  upper  ihir(l,3,  in  the  middle  third.  (5;  and 
in  the  lower  third,  S)2.  Out  of  (>48  fully  recindcd  case.**  of  fnicture  af  the 
radios  adinitied  inl<t  the  Pc»iiiHylvani;i  Hospital.  24  were  in  the  upper  third, 
53  in  tlie  middle  third.  Jiml  oil  in  the  lower  third  (nee  table  on  pa^e  858). 
While  i(  ih  true  that  fnictures  of  the  i-adiun  are  piTxiueed  commonly  by  in- 
direct force,  aH  by  falls  upon  the  hand,  enpecially  those  at  the  lower  third  of 
the  bone,  yet  it  is  often  broken  by  direct  force.  Packard  mot  with  au  in- 
stance of  thin  injnry  produced  by  muHOuhir  action  alone. 

Fracture  of  the  Neok. — Ther<»  are  perhaps  not  more  than  one  or  two 
oasei^  of  Huch  a  fraetute  (veriHed  by  poBt-mortem  examination)  in  existence. 
One  of  these  in  in  the  Mutter  collection,  behmging  to  the  College  of  Physi- 
cians  of  PhilaJi.'lj»hia.  Many  surgeons  therefore  very  properly  believe  the 
occurrence  of  this  injury  to  bo  of  great  rarity.  Mr.  South  speaks  of  it  as 
being  common  ;  hut  Hamilton,  with  his  usual  randor,  in  relating  three  catkra 
which  can*e  under  his  own  observation  and  which  pn^sented  all  the  signs  of 
such  a  fracture,  says  that  ho  was  not  entirely  eonvinced  4)f  the  truth  of  tlio 
diagnosis.  Sir  Aslley  Coa[»er  denied  the  existence  of  the  fracture,  and  Mal- 
gaigne  reganis  the  lenion  as  exceedingly  uneunuuon.  The  (iitlieully  which 
encompasses  the  snbjecl  is  the  depth  of  the  neck  of  the  raiiius  from  the  sur- 
face, it  being  buried  beneath  the  fleshy  portions  of  the  snpiuatnr  kuiifus  and 
brevis  and  the  extensor  carpi  radialis  longior  and  brevior  muscles.  Many 
cases  which  have  been  accepted  as  fi*actures  o\'  the  neck  have,  as  in  Dr. 
Markoe'a  ease,  heen  most  likely  lorward  luxations  of  the  heatl  of  the  bone. 

Symptoms — The  principal  sign  of  this  fracture,  theoretically  at  least, 
would  be  failure  in  the  head  oi'  ihe  bone  to  follow  the  rotatory  movements 
of  its  shat\.  To  determine  ibis,  the  thumb  should  be  pressed  fimily  down 
upon  the  head  of  the  bune,  just  below  the  external  condyle  of  the  humerus, 
and  the  hand  prtmaied  and  supinated.  In  those  motions,  if  a  fracture  existed, 
crepitus  would  be  apt  to  be  delected,  as  well  as  acute  |>ain  experienced. 

Treatment. — When  a  case  of  this  nature  is  met  with,  the  arm  should  bo 
placed  in  a  flexed  position,  with  a  view  to  relax  the  biceps  muf*cle,  which 
in  the  extended  stale  would  lend  both  to  sujiinate  and  to  draw  the  lower 
fragment  forward  ai»d  upward,  by  virtue  of  its  attachment  near  to  the  tu- 
bercle of  the  bone.  The  U[)per  short  fnigmcnt.  under  the  influence  of  the 
supinator  brevis  muscle,  would  be  rotated  outward.  The  hand  should  be 
placed  in  a  state  of  su|>ination,  in  onlcr  that  the  fragments,  in  the  event  of 
their  being  sepai-att'^i,  may  assume  their  pmper  relation  to  each  other,  and 
either  an  anterior  or  a  poste]*i<u'  concave  angular  spliut,  well  padded,  should 
be  applied  to  the  arm  and  maintained  in  S'tu  by  a  roller.  In  most  of  lUe  cases 
treated,  and  where  there  were  fft>od  reasons  for  believing  that  the  fracture 
had  been  projterly  diagnosed,  anchylosis  followed,  with  loss  of  pronation  and 
supination, — the  hand  being  generally  pronated, — showing  that  the  radio- 
humeral  artif'ulation  had  been  invaded  by  inflammation.  This  anchylosis  is 
to  be  overcome  by  force;  hut  the  attempt  to  do  so  is  not  to  be  made  earlier 
than  the  tilth  or  sixth  week  ;  otherwise,  the  line  of  union  being  yielding, 

*  Frkcturet,  etc.,  p.  267. 
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the  bone  may  be  made  to  form  an  angular  prominence  anleriorly  by  th« 
reHintunce  af  the  tendon  of  the  bicepH  muBcIe. 

Fracture  below  the  Tubercle. — A  fracture  in  this  part  of  the  bone,  if  above 
the  insertion  ol'  the  |»ri»nator  radii  teret*,  reinoven  the  upper  fragment  entirely 
from  the  influence  of  the  pronator  muscles,  and  the  lower  fragment  from  the 
influence  of  the  two  supinatoi-s,  viz.,  the  supinator  brevis  and  the  bictjpe 
flexor  eubiti.  the  lattc-r  boJuj^  a  eupinator  before  it  acts  as  a  flexor,  especially 
in  the  prone  state  of  the  hand.  The  consequence  is,  the  upper  fni<;iin?ut  is 
rotatoci  outward  and  the  lower  one  inward,  according  to  Lonndale,  so  that 
if  union  nhould  f>ccur  under  such  circumetances  the  movement  of  supination 
would  be  Inst.  There  can  be  little  doubt  that  these  statements  are  true 
within  certidn  limits,  and  that  they  nhould  have  their  weight  in  the  treat- 
ment of  thirt  fniclure.  There  are  specimens  in  the  Mutter  collection  of  the 
College  of  Physicians  which  verify  Lonsdale's  views,  also  in  the  museum  of 
the  Univei*sity  of  Pennsylvania;  and  similar  specimens  exist  in  the  museum 
of  the  Royal  College  of  Surgeons,  Londun,  a«  stated  by  Flower.* 

Treatment. — The  forearm  being  flexed  to  a  right  angle,  the  hand  shoutd 
be  placed  in  a  state  of  aiodenile  supination,  and  so  retained,  either  by  the 
anterior  or  the  posterior  angular  splint,  the  latter  to  1k^  prcfernxl.  bh  by  it 
the  supination  can  be  more  certainly  preserved.  This  will  secure  to  the  arra 
when  cuix^d  the  two  importftut  movemetits  of  supination  and  pronation.  Tho 
usual  position  of  semi-prouation  does  not  fulfil  the  indications  in  the  treat- 
ment of  this  fracture,  and  should  therefore  be  abandoned. 

Fractures  of  the  Middle  Third. — A  fmctui-e  in  this  part  of  the  bone  is 
usually  the  result  of  violence  directly  applied,  though  it  may  tbllow  a  fkll 
upon  tho  baud. 

Symptoms. — A  fracture  in  this  part  of  the  nidiua  is  not  difficult  of  i\K!Og- 
nition.  There  will  be  fi  \o^s  both  of  pronation  and  of  supination;  the  upj>er 
end  of  the  radius,  when  the  hand  is  i*otaied,  will  remain  fixed;  pain,  crepi- 
tus, and  preternatural  mobility,  with,  usually,  oonsidenible  swelling,  will  mwo 
be  present. 

The  diH)>laeemont  which  the  fV^gments  may  undergo,  inde|)endent  af  tbftt 
resulting  from  the  foive,  will  bi».  if  Ihe  fracture  is  below  the  insertion  of  ili<» 
pronator  tore*  muscle,  the  tilting  forward  of  tho  upper  fVngtnent  by  tb« 
acti(»n  of  the  bicepa  muscle,  and  its  internal  nitation  by  the  pnmator  tpr«*». 
The  lower  fragment  will  be  drawn  towatxls  the  ulna  by  tho  conjoined  a^iioit 
of  the  pronator  quadratus  and  the  supinator  radii  longus.     (Fig.  740.) 

It  is  jjosfiible  for  the  up|>erM) 
Fia.  740.  to  entangle  the  lower  iVuginrnl 

ae  to  carry  the  hi  tier  iVom  the 
ulna.  Overlftpi>ing  of  The  frag- 
ments cannot  o<*<'ur  unless  there 
is  a  luxation  of  the  ulna,  thfl 
latter  j>erfonnihg  rhi*  ofllt'e  ofa 
splint  for  the  radius. 

pROONOsis.— Though  tbi*  tJ 
generally  favoraltle,yot  weof\«Q 
encounter  among  eolleetiotks  of 
fractures  Mp<*cimens  wh4*re  thetw 
is  not  otdy  detbrndty,  but  aIm 
fTMinre  at  th«  mi'iitie  i>r  thf  rm>iiuii.  »itii  iNr-  iiiitf>i«<:«nMn(  8uch  an  obliteration  itf  lh<}  lA- 
^p,»a%flrTiUntmim;  4.  pwimtor  qiSumw^-HiiMi.  terosseous  space  bv  the  imf^ 

larities  of  the  callus  ■«  rettfl 
have  destroyed  pronation  and  supination  of  the  hand. 

TaEATUE.NT. — The  arm  must  be  flexed,  which  at  once  neutralbwe  the 
placing  power  of  the  biceps,  and  in  a  less  degree  that  of  the  pronator 

*  iluluM'i  Sjit«m  of  Sorgary,  tol.  il.  p.  798. 
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teroH  rauHclc.  This,  with  |)roi*«iirt'  im  the  lowor  ond  of  ih«  upper  fni^na^nt, 
will  serve  to  reduce  it  to  the  proper  position.  By  insiimating  thy  tingtire 
into  tho  LnleroseeouH  space,  and  by  strongly  abtiuctini;  tlie  htti)(i.  bo  as  to 
make  ton»o  the  external  radio-cnrpul  lipinient,  the  iii)por  end  of  tho  lower 
fmi!;merit  can  bo  preKsed  out.  The  hnmi  tihcmjil  be  placed  at  HeM)i-i»ronation, 
and  a  narrow  roniprofts  threo  inches  in  length  fixed  tjver  huth  the  anterior  and 
the  posterior  aspect  of  the  arni.  llie  up[iei'  ends  of  which  Hlumld  «lop  a  little 
short  of  the  fnicture,  so  as  not  to  uH'eet  ihe  iipjter  fni^nieiit.  the  lendencjMd' 
which  is  to  eepurate  from,  ntit  to  approticfi.  ih\*  ulim.  Two  f^pJintA  wi<lerthan 
the  arm,  well  padded,  and  Ioult  enough  to  extend  from  the  bend  of  tiie  arm 
to  the  tips  of  the  tinsel's,  are  tn  (h*  applied  alitnir  tts  anterior  an<i  ponterior 
surfaces Jeav in;;  out  iIk*  thunih,  an<l  secured  in  place  by  a  roller,  after  which 
the  ann  shoidd  be  supported  in  a  hling.  across  the  hivast.  This  dressinp;, 
excluding  the  conipivsses,  is  the  t^arne  as  that  described  for  fi-acliiivs  of  both 
bones  of  the  forearn*.  If  the  patient  prove  restlows,  disobeying  tlie  instruc- 
tions lo  keep  the  flrn»  flexed,  and  Uie  fra^nionts  become  disarmnped,  it  will 
be  necessary  lo  place  an  anterior  rectangular  splint  npon  tho  anterior  part  of 
the  ana  and  foi-earm,  and  a  straight  posterior  splini  iijmti  its  back  extending 
IVom  the  elbow  to  the  ends  of  the  tinijers,  bituling  then)  fast  with  a  njller. 

Or  it  may  be  fotind  thai  mileeis  the  hand  is  kept  adducted — that  18, 
strongly  cai-ried  towanls  ihc  uliinr  side — the  upper  end  of  the  lower  fragment 
sinks  in  and  leaves  a  depression,  or  encroaches  upon  the  interosseous  space. 
In  such  a  ease  we  sluuild  substitute  the  two  stniight  splints  b^'  two  pistol- 
shaped  or  Nelalon  Hplinta.  (See  Fig.  751.)  These  will  serve  to  supply  the 
anterior  and  [>osterior  pressure,  and  also  to  maintain  the  hand  in  the  ab- 
ductotl  slate.  Five  weeks  will  gein-rally  prove  Kufticient  to  effect  a  cure, 
ai^er  the  lapse  of  which  time  the  splints  may  be  thit»wn  aside  and  the  arm 
carried  for  two  weeks  lougor  in  a  sling. 

Fractures  at  the  Lower  End. — These  injuries,  hut  little  understood  hy  the 
ancieuls,  have  been  very  carefnily  sHidii-d  by  modern  surgeons,  aniongwhom 
maybe  named  Pouttmu.*  Sir  Asliey  Cooper.  OesauU.f  Dupuytren.J  l)iday,§ 
Malgaigne.ll  Voillemier,^  and  et*pecia]ly  Dr.  Johti  Khea  BartDu.'*  Colles,ff 
ant]  Robert  Sniith.fJ  of  Dublin. 

These  fractures  are  exceedingly  common,  and  are  met  with  at  all  seasons, 
though  most  frequently  during  the  winter  months.  Although  iu>t  impossiblo 
at  any  periiKi  of  life,  they  belong  more  especially  to  mature  and  advanced 
age.     At\er  the  age  of  thirty,  women  fnrrush  the  largest  number  of  cases. 

CArsES. — While  fractures  of  tlij^  nature  may  follow  dii*eet  IbiX'e,  yet  in 
the  vast  proportion  of  cases  the  vii»lcnce  which  breaks  the  bone  is  indii'^ct, 
and  is  transmitte<i  through  tho  caqius  by  falls  upon  tho  palm  of  the  hand. 
That  the  bono  should  yield  at  its  nuwt  voluniiuoiis  point  is  probably  due  lo 
the  great  prej>onderance  at  this  part  of  cancellated  lisstu*,  wnieh  Is  enclosed 
by  the  thinnest  jiossible  (ilrn  of  compact  matter,  and  also  in  Consequence  of 
the  presence  of  tatty  degeneration, — a  condition  very  c<>mm(ui  in  women  after 
the  middle  period  id'  lite.  The  lower  e|ii]ihysis  of  the  bone  does  not  unite 
with  the  sliaft  until  the  twentieth  year,  and  when  the  line  of  fracture  is 
transverse  and  ticar  the  nrticninting  extremity  it  may  follow  this  eonjuiuMion. 

I  hare  for  some  time  taught  that  the  mechanism  of  these  fractures  consists 
in  tho  manner  in  which  tho  force  is  communicated  to  the  bone  ; — that  if  the 
weight  of  the  body  is  received  on  the  metacarpo-phalangeal  portion  of  the 
hand,  the  fraclu?x«  will  be  a  transverse  one,  in  consequence  of  the  resistance 

*  (Kuvree  poHthumc«,  178.\  book  it.  p.  261. 

<>^uvr«K  ohiruriciniileii,  1813,  t.  ii.  )i.  2A1. 

Lc^unt  oralcs,  IS.1'1.  hook  ir.  p.  161. 

Archived  GoD^mlcti  do  M£docin«,  18^7,  book  HI.  p.  141. 

Hudioftl  Gkcettci,  1832,  p.  7.10. 
<    Arobivea  ti^n'^rulee  de  M^docioe,  1842,  Iraok  xUi.  p.  Sftl. 
**  Mcdie&l  Exnininor,  1838,  vol.  i. 

SK>linl>ur||;h  Me(li(*al  and  :^urgical  Joarnal,  April,  1814* 
Fru'luTM  In  tbc  Vicioity  of  JoinU. 
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ofTei'ed  by  the  anterior  radio-c^arpal  ligament  to  extreme  extension.  To  verify 
the  accuiiicy  of  this  statement,  it  is  only  necessary  to  make  the  exjK'rimeMt 
on  the  catiaver.  If  the  cntii*e  hand  is  violently  ibrecd  buek  upon  the  arm, 
the  radius  will  give  way  above  its  lower  urtieulalin^  extremity  ;  and  if  the  sub- 
ioet  is  an  old  one,  it  requires  no  very  unusual  foree  to  produce  the  fracture. 
The  carpus,  under  such  circumstances,  aelw  as  a  fulcrum  in  the  mechanism 
of  the  lesion.  If,  however,  the  weight  of  the  body  is  received  on  the  heel 
of  the  hand,  the  forcible  propulsion  of  the  carpus  against  the  articulating 
aurfaoc  uf  the  i-adius  will  tend  to  rive  the  latter  into  two  or  more  frngmentdw 
causing  a  comniinuU'd  fnictuiv. 

Another  element  iu  these  fraclurcH  is  Hlated  by  M.  Bouchet*  to  he  extreiue 
tlexiou  of  the  hand.  This  waus  suggested  by  his  attempts  on  the  cadaver  lo 
|>ri)dnco  luxation  of  the  wrist-joint  In  alt  his  experiments  the  nidius  gave 
way  at  its  lower  extremity.  Malgaigrit-;  recordt*  a  case  examined  by  Voille- 
mier.  which  gives  additional  force  lo  this  statemeiit, — where,  in  a  struggle, 
a  nmn  had  furced  his  antagonist's  han<l  into  a  state  of  un<lue  extension,  and 
thereby  i)roduce«l  a  fnieture  of  the  end  of  the  bone. 

It  occaHionnlly  happens  that,  in  addition  to  tlte  fracture  of  the  radiiu. 
the  styloid  process  of  the  ulna  is  bnikeu.  The  triangular  interurticular 
cartilage  may  likewise  be  disarranged,  and  the  external  lateral  ligaments  Iw 
torn.  Voillemiert  claims  that  these  fractures  are  in  most  cases  impacted, 
the  upper  fragment  being  propelled  into  the  lower.  Mr.  Callendort  enter- 
tains a  similar  opinion  ;  and  to  these  immes  might  be  added  thof»o  of  Nelaton, 
Malgaigne,  and  Erichsen.  R.  W.  Smith  denies  that  they  ai*e  im|»aeted,  except 
perhaps  where  thc>  ulna  and  the  nidiocai'pat  ligaments  are  broken.  I  have 
seen  a  number  of  specimens  in  which  impaction  existed,  but  1  do  not  believe 
this  condition  is  a  common  one.  Where  the  deformity  is  persistent,  and  iu 
the  absence  of  crepitus,  impaction  no  doubt  will  be  found  to  exist. 

According  as  the  theory  of  impaction  obtains  will  theiv  be  le?*H  proniinvnov 
attributed  to  the  mu-^cles  as  the  cause  of  deformity.  Bryaul§  says  that  the 
thirty-six  specimens  of  fnicltn'e  of  thi-  lowerend  of  the  radius  in  the  mnHeum" 
of  the  iiondon  schools  pix)ve  that  the  deformity  in  each  case  was  duo  to  im- 
paction. 

The  location  of  ih^Ke  Ibtctures  is  often  imperfectly  understood.  There  ift 
certainly  much  discivparicy  among  authors  as  lo  their  seat.  Dupuytpen 
placed  the  fracture  \'r*i\\\  three  Imes  to  one  inch  from  the  articulating  ^urfaeo; 
Sir  Astloy  Cooper  fixed  it,  in  most  eases,  about  one  inch  above  the  styloid 
process  ;  Nelaton  locates  it  half  an  inch  above  the  anterior  edge  of  the  aniru- 
lating  surface  of  the  bone;  Colic*  places  it  one  inch  and  a  half  altovo  Uie 
earpal  surfuec*  of  ihe  bone ;  and  Robert  Smith  has  never  seen  ii  higher  ihoa 
one  inch,  and  ofXen  within  one-quarter  of  an  inch,  of  the  articulating  nurl 

There  ai^*  nevend  diffei-ent  fracluivs  at  the  carpal  extremity  of  the 
which  will  explain  the  diversity  of  opinion  about  the  scat  of  these  iiijui 

The  tir»t  and  by  far  iIil*  most   common  unc  is  a  transverse  fraetuiv,  w^ 

iriay  cnjss  the  bone  at  any  point  fmm  the  insertion  of  the  radio  <*arpal  H^ 
meiilK  to  one  indi  and  a  "(uarter  above  this  line.  (fig.  741.)  This  iiijurv 
is  sonielime!^  accompanied  by  a  fracture  of  the  ^tyloitl  proc^'ss  of  the  uIiul 
(Fig.  7I-.)  The  second  Ibrm  in  one  in  which  the  i'nicture  pasiH'tf*  iddiiiutilr 
Through  thu  styloid  process  of  the  mdius,  consequently  traver>*ing  the  oul«r 
i)art  of  it.^  articulating  surface.  (Fig.  IVA,)  A  third  form  is  one  iu  which  tli« 
none  i-^  comminuted,  the  lines  of  separation  running  both  ininsvensely  and 
vertically  (  Figs.  744,  7-15),  and  the  vertical  om-  commencing  genemlly  at  the 
linear  eminence  seen  on  the  articulating  surface  of  the  bone  which  separate* 
the  .Hcaphoid  from  the  semilunar  part  of  thi»  joint.  A  fourtli  vnrielv  c<ktu«i»t« 
of  a  transvei*Mj  fmotuiv.  with  a  detachment  of  Ihe  posterior  lip  of  the  <!arpal 

*  Th^fe  >ur  lo>  l.uxanoai  du  Poitenrt,  Parb.  Jul/,  Ift.U. 

iArchireH  O^nOmliw  di>  MMhcinn,  Ift42,  vol.  siii.  p.  Ml. 
St.  l}Brtbo]oiuvw'»  Utjfpiul  KafK>rU,  IMft. 
Surg«r>',  p.  ^60. 


Symptoms. — All  those  vftinelies  of  tVacture  bavo  a  genoral  retH.*mblance, — 
in  the  existence  of  pain,  disability,  lot*;*  of  function,  rapid  swellin'!;,  and  a  |r'cu- 
liar  (liHtorlion  of  the  wnsl.  A  pi-oniinence  iw  been  on  the  bark  of  the  arm, 
due  to  the  lower  fnifl;nienl  being  carried  upward  and  backward,  chiefly  by 
the  nionienluni  of  the  fall,  but  partly  by  the  exlennor  inusdew  of  the  ear{)U5 
and  of  the  lingcrH.  A  prominence  also  exists  on  the  front  of  the  arm,  thouj^h 
not  !k^  well  marked  ai*  the  one  situated  posl-enorly.  This  pmjection  is  formed 
by  the  lower  end  of  the  upper  fni^ment.  There  is  also  a  peculiar  iiielination 
of  the  band  to  the  radial  side  of  the  arm,  accompanied  by  a  corresponding 
prominence  of  the  styloid  process  of  the  ulna,  induced  by  the  conjoined  action 
of  the  extensor  muscloa  (»f  the  thumb  and  of  the  caq>u«. 

If  the  thumb  of  one  hand  be  placed  firmly  upon  the  head  of  the  mdiuii, 
and  the  injured  hand  at  the  same  time  be  pronaled  and  supinated,  the 
break  in  the  coniinuity  ot'  the  bone  nmy  be  rcci>jt|fnized  by  the  sensation  of 
crepitus  and  by  the  immobility  ut'  the  uiiper  fragnjent.  The  exception  li> 
this  wouhl  be  in  cases  itf  impaction.  The  swelling,  although  anmnd  the 
entire  articulation,  is  found  chietly  on  its  anterit>r  aspect,  and  is  due  lo  in- 
flammatory effusion  into  the  great  cuqjal  bursa.  On  the  back  of  tlie  wrist 
this  swelling  depends  on  a  similar  condition  of  the  shcjiths  of  the  six  ex- 
tensor tendons,  which  occupy  the  grooves  on  the  posterior  surface  of  lh« 
nulius.  The  radio-carpul  joint,  as  well  as  the  surrounding  connoetivo  tiiMue» 
participates  in  the  inHammatiiry  swelling. 

Thei*e  is,  however,  an  ajijpreciablediflerence  in  the  deformity  resulting  from 
these  various  fi-actures.  When  the  articulating  end  of  the  radius  is  broken 
transversely,  the  posterior  prominence  formed  by  the  lower  fragment  is  quit« 
large,  and  the  abduction  of  the  hand  moderate.     (Fig.  747.)     If  the  intomjU 

lateral  ligament  i»  torn, 
Fio-  T4i,  or  the  styloid  pn»cess  of 

the  ulna  l>roken,  in  ad- 
dition to  the  fnicluroof 
the  I'adius.  the  abductiaa 
of  the  band  will  be  mucb 
inciva.sed. 

When  the  separation 
occurs  obliquely  thrifUgb 
the  styloid  pnx-OHS  of  the 
nidius,  the  lateral  di»- 
placement  of  the  haad 
bctomeH  very  marked,  the  prominence  made  by  the  lower  fi*agment  is  ttoen 
to  he  more  external  than  posterior,  and  the  prmection  of  the  lower  end  of 
the  ulriH  is  very  noticeable.  (FigH.  748,  74[>.)  The  deformity  rcftulting  ftom 
chipping  off  the  posterior  lip  of  the  carpal  articulating  surface  of  the  radioA 
is  not  very  givat :  neither  the  anterior  nor  the  jH»»tterior  prominence  is  as 
well  pronounced  a^  iti  iransveiNe  fractuivs  of  the  bone,  nor  is  the  lower  tVa|j- 
nient  displaced  to  the  same  extent  upward  an  in  the  iaM-named  tVactUTHL 
The  hand  likewise  may  deviate  but  little  (Vom  the  ]»roper  tine 

These  f^-aetureti  resemble,  in  .several  jmniculars.  dislocation  of  the  carpiMi 
The  following  considemiions  will  serve  to  render  the  diagnosis  clear  : 

First,  luxaiiori  is  a  v*sry  rare  accident.  tVacture  is  a  comnio?i  one;  second, 
in  luxaliouH  which  resemble  ihe^e  fractures — via..  th*me  which  are  anlcrioroT 
posterior — tike  hand  is  either  flexed  or  extended,  in  fnicture  it>t  inclination  is 
generally  lateral  and  to  the  radial  side;  Mia/,  in  luxation  there  ift  no  crepi- 
tus, in  fniclmv  it  can  be  tiaually  ixscogniited  ;  aad,  fourth,  the  deformity  whkb 
disappears  by  extension,  counter-extension,  and  presHure  will  not  reappear 
wften  this  force  is  removed,  if  the  case  let  one  of  luxation,  but  will  imoi^ 
diately  return  if  it  is  a  caHe  of  f^-octure. 

Prognosis. — ^The  prognosis  after  a  iVaoture  at  the  lower  end  of  the  nuUtts 
should  Ix*  given  with  considei*able  reserve,  and  the  surgeon  should  notvr 
neglect  to  prepare  the  mind  of  his  patient  for  mime  degree  of  disability,  «oell 


tMumiHf  lu  nn  vxtmHullmlar  trmnsvvtMi  Ifw.-lnr«  nf  the  lnwor  «ii>l 
of  the  nuUiw,— cllver-rurk  ilofuniiUy  of  Vftlprau. 
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Trftctnre  of  tb«  itvlolil  pruc«iw  <>r  Ihe  railluB  «ntl  of  lb*  nloa,  with 
srcAt  nUluctlun  Df  tbc  bmuU 

Fio.  749. 


^ 


DBruniitiy  «ft«r  (Victur*  of  tho  inlaid  procai  of  tb«  nuUoa. 


as  Btiffnoea  of  the  wrist-joint*  rigidity  of  the  fingei'Hf  and  some  irregularity 
iD  the  contour  of  tho  parts,  iramirton*  says,  in  npeuking  on  thici  HubjeL-t, 
that  of  i*2  cases  ot  t'mcturo  of  this  part  of  the  radiua,  only  2t)  were  known 
to   have  left   no  HtillnesB 

or   dofonnity   about    tho  Fia,  748. 

joint.  IndtHjd,  theix*  are 
many  cases  where,  in  con- 
sequence of  comminution 
or  impaction,  rii^idity  and 
deformity  are  unavoid- 
nblo.  and  no  atn<junl  f>r 
Bur^ical  skitl  can  prevent 
their  occurrence. 

Treatment. — However 
fractures  at  the  lower  end 
of  the  mdius  may  ditti*r 
in  their  position.  tHiey  can 
all  l»e  treated  \\ivy  much 
aller  the  sanii^  manner. 
The  diX's-sings  consisi  of 
two  light  well-patldcd 
eplintH. a  little  wi(li»r  than 
the  arm,  and  long  enough 
to  reach  fnmi  tlie  ulhow 
to  the  tips  of  the  tinjrora; 
two  graduated  or  wedge- 
8ha]>ed  coni|ii\*s8es.  thi*eo 
inches  long  and  two  inches 
wide;  and  two  rollers,  each  two  and  a  half  inches  wide  and  five  yards  long. 

Reduction. —  Flexing  the  arm,  and  Taking  the  hand  of  the  injured  member 
of  the  patieni  in  his  own,  the  Hiirgt^fn  maUcH  extension,  while  at  the  name 
time,  with  tho  thumb  of  the  other  hand  planled  htdiind  the  prominence  on 
the  back  of  the  v\nsl,  and  the  tingei-s  |)Iueed  in  front  of  the  arm.  he  presses 
ihe  lower  fragment  into  i>hice.  Generally  by  this  procedure  the  deiornnty 
disappears.  In  cases  of  comminution  with  impaction,  these  measures  may 
not  succeed  in  effecting  the  reduction,  in  which  event  others  must  be 
adopted;  among  the  most  successful  of  which  is  the  forcible  flexion  of  the 
car])us  while  counter- pressure  is  made  in  front  of  the  arm,  the  patient  being 
previously'  aniesthotized.  Indeed.  I  beUevc  that  were  every  patient  plaeea 
under  an  anjesthetic  as  a  pivliminary  step  to  reduction  ana  dressing,  we 
ahould  see  fewer  deformities  about  the  wrist  than  are  witnessed  at  present 
aJ>er  the  <rure  of  these  JVactures. 

Professor  Moore,  of  Rochester,  Xew  York,  describes  as  one  of  the  obstacles 
to  reduction,  in  one  variety  of  these  fractures,  tho  laceration  of  the  internal 
lateral  ligament  and  the  detachment  of  the  triangular  intenirticular  carti- 
lage, in  consequence  of  which  the  head  of  the  uinu  becomes  dislocated  aud 
the  styloid  firocess  imprisoned  beneath  the  annular  ligament.  This  being 
the  case,  no  reduction  rd*  the  radius  can  take  place  until  the  ulna  is  released. 
To  accomplish  this  he  directs  that  the  hand  be  extended  and  carried  at  the 
same  time  to  the  radial  side,  then  to  the  ulnar  .side,  still  in  the  state  of 
extension,  and  lastly  forward,  or  to  the  position  of  flexion.  During  these 
procedures,  which  in  their  entirety  may  be  called  circumduction^  the  wrist  is 
to  he  maintained  in  a  firm  tixed  position  by  the  surgeon.  If  the  effort  proves 
successful,  the  head  of  the  nlnn  takes  its  place  on  the  radial  side  of  the  tendon 
of  the  extensor  carpi  ulnaris.  Cases  will  occur  in  which  the  impaction  cannot 
be  overcome,  and  which,  after  exhausting  the  resources  at  our  command  for 
disengaging  the  fVagments,  will  have  to  do  treated  in  the  best  manner  con- 
sistent with  the  complication. 

*  Fraotorei.  vtc,  p,  3S1. 
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After  huvitig  adjusted  the  fragments,  fln*l  while  extension  and  eounter-ex- 
tennion  are  kept  up,  one  of  the  two  wed^^e-shaped  pads  ifl  [dueed  on  the  l»ar'k 
of  the  wrist,  with  Us  base  ahove  reHtinLj  upon  the  lower  fm^rment  and  it* 
apex  direeted  downward,  and  the  other  revei*j*ed  in  fn^nt  of  llic  arm,  its  ha:^ 
lyintj  under  the  lower  end  of  thu  upper  fni^menl  and  lis  apex  *iireeted  uf»- 
ward.  One  of  the  Hplints  in  next  placed  aloiifj;  the  anterior  part  of  the  nrm 
and  NL'Cured  in  |MJsilion  by  the  remaining  part  of  the  i-oller.  This  Heeunw 
the  ndvautage  whieh  has*  alixmdy  heeu  obtained  by  the  extension.     The  p*.»»- 

lerior  splint  is  now  laid  upon  the 
back  of  the  arm.  and  faBtened  by 
the  second  mller,  observing  to 
leave  the  thumb  free.  (Fig.  75*>  ) 
This  is  the  dtv-*rt!nij  of  Harf.4>n, 
ami  ver>'  sati^futtorily  fultiU  the 
objeet  in  view.  The  only  raution 
necessary  to  be  exei-eised  in  apply- 
ing thiv  apparatus  is  not  to  bind 
the  arm  too  tirntly;  indeed,  every 
part  of  the  fii'sl  dressing  ^^hoid'l 
be  made  a  little  loose,  in  anticipa- 
tion of  the  swelling  which  will 
follow,  and  when  pmcticablo  tho 
Hurgeon  should  make  a  st^cond 
visit  to  bis  patient  on  the  day  of 
the  accident^  to  slacken  the  Kand* 
ages  should  they  have  becomw  t4io 
tight.  Under  no  eirc*um8tiinco0 
will  it  be  pi-opL-r  to  allow  ruoni 
than  twenty-four  hours  to  chip«9 
betbro  the  dressing  has  bet»ii  »ub. 
jected  to  a  eai*oful  inspection  ;  and  for  fire  or  six  days  after  the  injury  tiio 
patient  should  be  seen  daily.  These  are  not  needless  precautions.  Dupuy- 
tren,  Hamilton.  Norris,  and  others  record  cases  of  mortiticalion  and  subi^ 
queni  iimputation  fVom  a  neglect  of  these  pi'eeepts.  if  there  is  no  inter- 
ruption to  the  circulation,  and  the  arm  remains  comfortable,  there  will  he 
no  nt'ccssit)'  to  disturb  the  apjtanitus  for  the  first  three  days,  after  whiefa  il 
should  be  removed  and  reapplied,  extension  and  counter-extension  beio^ 
steadily  maintained  while  this  is  being  done.  From  this  lime  forward,  tu* 
until  the  fracture  is  tirmlv  united,  ret^uiring  usually  about  tive  weeks,  ibe 
dressing  should  be  renewed  every  third  day. 

After  the  lapse  of  eight  or  ten  days  the  attention  of  the  surgeon  TOUst  he 
diivcted  Uj  tbe  work  of  restoring  the  various  movements  of  ine  hand  and 
wrist . 

The  stitfnesa  which  followH  this  fVaeture  is  due  to  inflammatory  depcMiU 
into  and  between  the  sheaths  of  the  tendons,  as  well  as  within  the  radhw 
carpal  joint.  Gentle  movements  of  the  wrist  .should  tben^foro  be  cotuuiRncrd 
as  early  as  the  seventh  day»  at  the  same  time  supporting  the  fractui'e  bel  wi^ea 
the  thumb  and  ringers  in  order  lo  give  security  to  the  union,  and  inoretmaii^ 
these  movements  from  time  to  time,  say  everj'  three  days,  as  the  eoniMiiida- 
tion  becomes  stn^nger.  It  is  a  curious  fad  that  in  these  tVactiire**  at  ili« 
lower  erid  of  the  »*:idius  the  entire  limb  sympathizes  more  or  less  with  the 
injury,  the  enH)w  and  shoulder  participating  in  ihf  stitTneHS  and  rendering  it 
necessary  that  the  ftinction  of  these  joints  bo  restored  by  friMjueni  mt»vo> 
ments.  There  need  be  no  apprehension  of  pi'otiucing  a  faUo  joint  by  tbi* 
early  motion.  I  am  not  aware  of  the  existence  of  anv  case  of  noM-uoion 
of  this  ft'acture.  The  tingers  should  likewise  bo  manipulated,  and.  altbou^b 
the  patient  will  experience  no  small  amount  of  p;iin.  tht^  treatment  must  he 
insisted  upon,  as  b*!ing  necessary  to  the  uset^ilness*  of  the  hand.  Aa  tbcms  )• 
always  more  or  less  thickening  about  the  articulation,  from  tbe  de|Mi»ittuD 
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of  lymph,  it  will  be  proper,  at'tor  the  seeomi  ni-  thii*d  week,  to  haihe  the 
parts  lit  each  (In'ssiii^r  with  ti  Htimulatin^  liiiitia^rit,  mioh  us  the*  linimeiitum 
ftuponis.  At  the  oxpii-atioti  of  (bur  and  u.  halt'  or  tiv«  weeks  the  liressing 
may  be  removed,  when  iho  foivanrt  covered  with  a  roller  can  be  carried  in  a 
Bling.  At  this  time  the  arm  will  tolenite  more  active  interference.  It  may 
be  rtoaked  in  hot  soap-and-water,  the  iudui'ated jparto  well  kneaded  and  rubbed, 
and  the  motions  made  more  energetically.  The  patient  mu»t  be  instructed 
and  ur^ed  to  use  the  fiiiytTs  and  hand  by  grasping  objects,  and  training  the 
varioufl  articulations  in  their  natural  actions,  until,  npproximaiely  at  least, 
the  original  suppleness  has  been  refined.  Now,  while  I  believe  the  plan  of 
treatment  just  described  to  be  the  very  best,  yet  it  is  proper  to  say  that  there 
are  other  up|iliances  which  have  received  the  tnunction  of  many  eminent 
names.  Colles  proterrod  n  dressing  like  that  of  Barton.  Kline.  Bninsbv 
('ooper,  and  South  employed  two  sj>iints  which  extended  only  to  the  hnnd. 
Nelaton  and  other  Continenlal  surgeons,  as  well  as  many  in  (Trent  Britain 
and  in  this  country',  prefer  the  pistol-shaped  splint.  This  splint  should  extend 
from  one  inch  below  the  elhow  to  the  metacarpophalangeal  articulations, 
and  may  be  applied  to  eiihtu*  the  anterior  or  the  posterior  surface  of  the  arm. 
Nelaton  adojjlod  the  latter.  A  short  splint  must  be  used  in  conjunction  with 
this  piatol-shaped  one,  extending  from  tiio  elbow  to  the  wrist.  Both  are  to 
be  well  and  smtwthly  padded,  the  long  one  having  the  padding  so  distributed 
OS  to  till  all  the  tnec|ualities  of  the  arm.  Alter  adjusting  the  fnicturo,  the 
arm  rauet  be  Hexed  with  the  han<l  at  8emi-pronaJion,  an<l  the  pistol-sha|»ed 
or  long  splint  placed  along  ihc  posterior  surface  of  the  arm.  with  a  thin  com- 
pr(^ss  interposed  over  the  Kcat  of  fracture  ;  next  the  shori  splint  is  luid  upon 
the  anterior  surface  of  the  arm,  and  then  both  are  secured  by  a  roller,  leaving 
the  thumb  free.  The  arm  is  now  to  be  placed  across  the  breast  and  sup- 
ported in  the  usual  sling.     (Fig.  751.) 

Hamilton  is  partial  to  a  dressing  somewhat  like  that  of  Nelaton,  consisting 
of  one  long  ana  one  short  splint,  the  former  reaching  along  the  anterior  sur- 
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face  of  the  arm  from  the  elbow  to  the  metaearpo-phalangeal  art-iciilations,  the 
part  designed  for  the  sup|>orl  of  the  hand  being  jilaced  at  a  coneiderable 
angle  with  the  rest  of  the  splint.  The  short  splint  extends  only  to  the  wrist. 
Both  are  to  be  carefUlly  padded,  the  padding  of  the  long  splint  f>eing  thickest 
tt  little  above  where  tlie  lower  end  of  the  upper  fragment  of  the  fracture 
is  to  rest. 

In  Philadelphia,  the  most  popular  splint  for  the  treatment  of  fractures  at 
the  lower  end  of  the  railius  is  that  of  Bond.  The  originator  of  this  splint 
was  evidently  guide<l  in  its  construction  by  sound  anatomical  considerations. 
There  are  certain  postures  of  the  hand  which  are  natural  and  which  are 
always  assumed  when  the  parts  are  lefl  unrestrained.  These  positions  are 
moderate  flexion  of  the  dngeru,  and  extension  of  the  carpus  upon  the  arm. 
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The  first  is  due  to  tbo  preponderance  of  the  flexors  over  the  extonKot>  of  th6 
fingers;  the  second,  to  an  excrens  in  j)ower  of  the  exlcnnors  over  iKc  llcxor* 
of  the  carpus.  Tlie  abiionnal  position  a,s8unied  by  the  huiid.  i-speeiuliy  uihsr 
finicture  ol  the  styloid  procees  of  the  radius,  is,  as  has  been  stated,  one  of 
abduction.  To  preserve,  therefore,  the  normal  position  of  the  hand  ami  of 
the  carpus,  and  to  correct  the  displacementn,  as  well  as  to  allow  motion  nf 
the  fingers.  Bond  had  his  splint  prepared  in  the  following  manner.  A  picc» 
of  light  pine  or  [x>plar  board,  extending  from  one  inch  below  the  elbow  to* 
the  melacarpo-phalangoal  unieulalions,  was  cut  so  as  to  conform  to  the  »<hn|.M> 
of  the  I'orearm  (Fig.  752),  the  lower  two  inches  being  at  a  slight  angh*  with 

the   rest   of  tht»    Iwiardi 
FiQ.  762.  and  had  a  convex  block 

secured  to  its  up|»er  sur* 
face,  with  a  blight  con- 
cavity at  itii  inner  end 
for  the  nx'eption  of  th« 
ball  of  the  thumb.  (Fig. 
75!i.)  Such  a  (Splint.  can> 
Hilly  padded,  in  placed 
along  the  anterior  sur» 
face  of  the  fon^nn,  tb^ 
palm  of  the  hand  resting: 
upon  the  block,  which,  in 
consoquericcof  the  latter 
being  placed  otj  the  aii- 
gtilur  part  of  the  splint« 
iscarrird  iVom  the  radial 
to  the  ultnir  side  uf  tb« 
arm,  or  in  a  direction  r»p. 
posiie  to  the  dt  i 

Two  wedge-shaped  compressoH,  half  an  inch  thick  and  three  iiicli 
which  can  bo  readily  made  by  recurrent  turns  of  the  roller,  are  next  pta<*e<t 
on  the  forearm,  the  one  upon  the  back  and  the  other  u])on  tht*  front,  and 
so  arranged  th.nt  the  apex  of  the  first  shall  be  directed  downwarti,  it^  l»a«< 
resting  direetlv  over  the  seat  of  the  dorsal  prominence,  and  that  of*  tha 
second  upward,  its  base  being  opposite  the  lower  end  of  the  upi>€r  frag- 
ment. The.se  comprci^es.  together  with  the  splint,  arv  next  socnriHi  to  tbo 
uietucan>al  parlor  the  hand  and  to  the  forearm  with  a  roller,  lenving  ibn 
fingers  tree. 

This  splint  will  often  answer  an  admirable  purpose  where  the  iVnctoni 
is  not  too  near  the  end  of  the  articulating  surface  of  the  radius,  and  whofv 
there  is  little  tendency  to  displacement  of  the  lower  tVagment ;  but  whvre  it 
becomes  necessary  to  make  extension,  it  fails  to  meet  the  re(|uirements  of  tbii 
case,  and  isinBtrumental  in  producing  the  very  deformity  which  it  ti9dt«igDod 
to  correct. 

The  splint  of  Dr.  Hays  may  be  couaidored  as  an  cxtemportr,c>d  BocmI^ 

and    consists    of    ligUt 

P'O-  764.  wood,  such   as   a   piM« 

of  cigar-Uix.  cut  lo  tba 
shape  (if  the  fomtfia 
and  tnittacuq>al  |Mirt  of 
the  hand  (Fig.  754). M><l 
having  a  roller  MtH*urv4 
transversely  at  ilA  J(>wi*r 
extremity.  (Fig.  755.) 
This  8pliol>  otl^  beiu^ 


BoDd**  iplint  for  fhwtttra  «  ilio  Utmr  And  <rf  th*  nuUni. 


Sbap*  of  D«jrt'«  i«|illnt. 


padded,  is  applied  in  the  name  manner  as  that  of  Bond 

Dp.  Coover,  of  Hamsburg.  has  designed  a  splint  which  consi-i 
ptoco,  shaped  at  the  lower  end  in  such  a  umnucr  as  to  fulfil  the 
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contemplated  both  by  the  block  of  Bond  and  by  the  anterior  graduated 

CompreHS  of  Barton.    (Fijf.  756.) 

I)r.  K.  i'.  Smith  omployu  a  trough-shaped  Kplint,  with  a  block  which  cau  be 

moved   at    ])lea8urc    by 

meuiiB   of  two   circular  Fio.  765. 

brans   platcH,   uml    thus 

the  aiiglu  uf  tltL-  twiiul 

chan^cil     at     pleusuiv. 

This  appuinitus  hag  the 

dinadvantn^    of   being 

too  complex  to  be  easily 

constructed. 

Dr.  John   Swinburne 

tiH^atH  lliese  Iraciurtw  by 

placing  alon^  the  poHte- 

rior  aspect  of  the  arm  a  straight  splint  the  breadth  of  the  arm,  and  extend- 
ing from  the  elbow  to  the  nietacarp4j-pbalan^a>al  articulations,  with  two  com- 
presses,  one   at   each   extremity, 
rio.  "oft.  jjjjj  l^wcr  one  covering  the  wriht 

and  carpus,  umi  the  upper  one 
resting  on  the  bpace  between  the 
splint  and  the  forearm.  This  ap- 
nanitus  is  made  fast  to  the  aiTn 
by  adhesive  stri]m  applied  at  i^horl 
intervals. 

Dr.  (Tordon,  of  Belfast,  employs 

two  8plint«,  extending  to  the  carpuB, — an  anterior  one.  hollowed  out,  into 

which  the  arm  is  placed  in  a  state  of  pronation,  and  a  posterior  one.  broadest 

at  it8  carpal  end,  rounded,  and  placed  over  the  radial  surface  of  the  forearm, 

both  being  ficcured  by  adhesive  sinips. 
Dr.  Levis  employs  a  metal  (zinc)  splint  (Fig.  757),  80  faHhioued  as  to  maio- 
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tain  the  band  in  astute  of  flexion,  this  position  being  supposed  to  conduce  to 
the  accurate  reposition  of  the  broken  fragments. 

Fractures  of  the  Ulna. 

Fractures  of  the  ulna  are  divided  into  those  of  the  shafl  and  those  of  the 
processes  of  the  bone.  Of  172  fi*aciures  of  this  bone  admitted  into  the  war^ls 
of  the  Pennsylvania  Hospital,  52  were  ihi-ough  the  olecranon  process  and 
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the  upper  third  uf  the  bone,  3  Huppoecd  to  be  through  the  coronoid  prooow, 
27  in  bho  upper  third,  'S2  in  tho  iniddio  third.  29  iu  the  lower  third,  und  ^ 
unrecorded  i  124  were  simple,  34  compound,  10  compound  commiuut<*d.  aud 
4  simple  commintited  ;  148  were  mnleB  und  24  were  tV-malee.  Where  the  aide 
watt  noticed,  74  wore  on  the  right  Bide,  and  59  on  the  left  side. 

Causes. — These  are.  in  most  instances,  violence,  directly  apptie<i.  rarely  itt- 
direcily,  as.  this  bone  not  boinff  immediately  connected  with  tlie  hand,  forcea 
reaching  the  arm  through  the  latter  are  realized  in  a  much  Icha  degree  by  the 
ulna  than  by  the  radius. 

Fractures  of  the  Shaft  of  the  Ulna. — The  inferior  portion  of  the  ulna  b«ii 
the  8inaiiest.  it  nii*;lit  ho  supposed  that  this  would  be  the  part  m«j*it  com- 
monly broken ;  yet  I  tind  that  of  88  cases  in  the  table  framed  from  ihd 
records  id'  tlie  Pemisylvaniii  Hospital  27  were  fnictures  of  the  upjK-r  third, 
32  of  the  middle  third,  and  29  of  the  lower  third.  It  is  worthy  of  nutiea 
that  these  fractures  are  very  frequently  complicated.  Of  172  fases  in  tb« 
table,  48  were  of  this  nature,  a  very  remarkable  contrast  when  comfiared 
with  similar  injuries  of  the  nwlius,  in  which  771  ca.ses  furnished  but  37  ex- 
amples of  complication^).  Tlie  complications  alluded  to  are  compound  com- 
minution and  simple  commituiliou. 

Causes. — When  the  fracture  is  confined  to  the  ulna  alone,  it  is  generaity 
the  result  of  direct  foix't*  iveeived  upon  the  arm  when  raised  in  the  attitu({e 
of  defence,  or  from  falls  upon  its  ulnar  side. 

DisPLAOEUENT. — Theoretically  we  might  expect  that  the  fragments  would 
be  drawn  towai-ds  the*  radius,  thus  ditninishinij  the  inteit>K8eous  spac«*.  by  the 
actioti  of  the  pronator  teres  and  pronator  quadratug  nuiscles.  This  is  true  in 
many  eases,  but  it  is  also  true  that  the  displacement  may  be  in  any  dire<*tion, 
being  determined  by  tho  vulncrating  force,  independent  of  muscular  mtion. 
'These  fVactures  are  generally  oblique,  and  if  the  radius  remains  unbroken 
there  will  be  little  if  at])'"  overlapping  of  the  fragments. 

.SvMlTOMs. — Some  care  is  requisite  to  discover  the  existence  of  a  fVactnro 
of  the  ulna  when,  as  otlen  hapjiens,  thei*e  is  no  displacement.  The  inner 
edge  of  tho  bone  is  easily  felt,  and  tho  lingers  should  he  carried  nioni?  it* 
surface  to  ascertain  if  there  are  any  irregularities,  or  any  interruption  in  it« 
continuity.  By  gnisping  the  ulna  above  and  below  the  seat  of  injury  and 
exerting  force  in  opposite  directions,  mobility  and  crepitus,  when  the  l)ono 
is  broken,  will  be  ixjcognized.  NVhen,  however,  displacement  is  present,  the 
deformity  will  declare  tho  naturii  of  the  injury  at  once. 

pRounosis. —  Tnion  usually  takes  ])lace  without  much  visible  deformity.  I 
have  seen  it.  however,  fail  where  there  was  every  reason  to  believe  that  the 
case  had  been  pi*operly  treated.  Non-union  is  more  common  in  thii^  bone 
than  in  the  radius. 

TuE.ATMKNT.— Tht*  displacement  must  bo  corrected  by  the  exercise  of  such 
manipnlatioii  as  will  restore  the  fragments  to  their  proper  position.  Tbua* 
if  they  project  inward,  forwanl.  or  hackwani,  pressure  should  be  made  di* 
rectly  upon  the  prominent  part,  while  extension  is  kept  up  fnmi  the  hand. 
If  the  fragments  fall  outwaixl  or  towards  the  radiiis,  uo  efl'ort  should  l»e 
spared  t^>  i-eturn  them  to  their  natural  place,  as  there,  is  great  rlnngor.  should 
tnis  not  be  accomplished,  of  the  loss  of  pit^nation  and  supinaiion.  To  etfect 
reduction  under  such  circumstancew.  the  hand  must  be  strongly  drawn  l«>iho 
radial  side,  and  the  sott  parts  forcibly  pressed  into  the  int^'rosijoons  «pace 

The  fracture  being  adjusted  and  the  baud  placed  in  a  stale  *)i^  semi  pnina- 
tion,  two  well-padded  splints,  in  all  n^s|wcls  like  those  for  fract  uiv  of  boili  uliui 
and  radius,  extending  from  the  ellK)w  to  the  tips  of  the  tingors,  with  compmttitf 
interposed  over  any  salient  point  which  may  be  present,  should  be  placed 
along  the  anterior  and  posterior  surfaces  of  the  forearm,  and  made  fkat  by  a 
roller  extending  fti^m  the  hand  to  the  eUH)w.  The  limb  should  be  nhuvd 
across  the  chesi  and  suspended  inasling.  The  change  of  drc^siu!^  anrlotber 
details  must  be  conducted  a.'^  in  other  fnictures  of  the  bones  uf  tho  forvanu. 
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obllijue  fmctiM*  tbrvugb  tlir  twin  ,>t  ih«  ulocnoon  proc— 
of  tho  nin*. 


Practurei  of  the  Processes  of  the  Ulna. — Tlieau  fractures  embrace  those  of 
the  ulecranon,  and  of  the  coronniil  and  styloid  prtMHisaeH. 

Fractures  of  the  Olecranon. — This  injury,  although  occurring,  uccoi-ding 
Ut  MulicaijL^MC.  only  nino  timet*  in  eleven  yoara  ut  iho  il6tei-i>iou,  is  et-riuinly 
mure  frGfuicntly  met  with  in  Aniorieun  bospilaU.  In  the  Pennsylvania  Uof- 
pital  there  have  l>een  tirty-two  oases  in  thirty-three  years.  This  accident  is 
scarcely  ever  eeen  in  j>er»one  under  fifteen  or  sixteen  yeare  of  ajje.  The 
dirociion  of  the  fracture  is  generally  Bumewhat  oblique  (Fig.  758),  and  may 
traverse  the  bone  at  three  |X)iuts, 

viz.,  at  tl»e  surncnit.  \vln*re  it  joins  Pio.  758. 

the  8hat>,  thnniirh  the  Imse  of  the 
process,  and  ihroujL^h  its  middle. 

CavsES. —  III  alnidst  every  case 
it  19  the  rewuh  of  direct  violence, 
either  fivm  blows  ai-roHs  the  back 
of  the  ann  or  falls  upon  the  point 
of  the  elbow.  Well-attested  cases 
of  fracture  from  musenlar  action  alone  are  scarcely  to  bo  met  with ;  although 
I  do  not  deny  the  possibility  of  it«  occurrence. 

Symptoms. — These  are,  usually,  well  pronounced.  After  a  fall  or  a  blow, 
there  is  scveru  pain  experienced  at  the  elbow,  followed  by  swelling  and  dis- 
coloration. The  (Unction  of  the  joint  is  materially  impaired ;  the  arm  can 
bo  only  parfiuHy  extended,  or  not  at  all ;  the  prominence  of  the  olecranon 
changes  its  nonnul  position,  being  drawn  up  by  the  action  of  the  triceps  ex- 
tensor cubili,  and  is  no  longer  in  line  with  the  condyles  of  the  humerus. 
When  the  arm  is  Hexed,  a  marked  sulcus  will  be  soon  behind  the  joint,  into 
which  the  lingers  can  be  pressed,  wliicli  hollow  is  increased  in  breadth  by 
flexion  of  the  nnn,  the  process  and  the  shaft  being  sopai-ated  from  each 
other  by  this  f>OKition  of  the  arm.  The  extent  to  which  the  detached  process 
will  ha  drawn  up  varies  greatly  in  different  cases.  The  retraction  of  the 
triceps  inu!^<L'le  is  ]H?stricted  by  the  connection  of  its  tendon  with  the  apo- 
neuixjsis  wluch  covers  the  niuselea  on  the  hack  of  the  forearm,  and  hence, 
when  the  dense  fibrous  coventig  of  the  olecranon  remaiits  unbroken,  there 
will  be  companitively  little  displaeement  of  the  bone,  although  the  process 
may  be  moved  freely  laterally  when  it  is  grasped  between  tne  thumb  and 
fingers.  If  this  fibrous  connection,  however,  be  torn,  the  process  will  be 
drawn  up  to  the  extent  of  from  half  an  inch  to  even  two  and  a  half  inchoa. 
(Fig.  759.)     When  the  fraetnre  involves  the  summit  of  the  pi^ocese,  there 

Fig.  769. 


Fnctam  thrungb  the  tmne  uf  ih«  »l>'ornn<>ii  i>r>i^oM,  uritl  tli«  detaehed  portion  dravn 


should  l)e  scarcely  any  noticeable  deformity,  as  the  tendon  of  the  triceps  is 
inserted  below  the  line  of  separation. 

Prooxosis.  —  Fractui-es  of  the  olecranon  are  not  repaired  by  the  deposition 
of  true  cullus.  Those  specimenn  which  are  regarded  as  examples  of  bony 
union,  were  they  subjected  to  the  test  of  maceration  for  some  time,  would 
most  probably  nhow  that  this  form  of  consolidation  was  only  apparent,  not 
real.  The  two  principal  rauf^es  which  operate  to  defeat  bony  union  nre  an 
imperfect  appositiuu  of  the  fragmenta,  aud  an  iuerease  of  synovial  fluid  fol- 
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lou'in^  the  accident,  which,  by  (1ilutinj[r  or  wiishing  away  the  repftrativc 
malcrial,  prevents  its  organization.  An  allof!;ed  defect  in  the  supply  of  t»UM.Kl. 
which  lias  also  been  eiuniieratvHi  among  these  causcei,  doen  not,  in  my  judg- 
mont.  explain  the  result.  A  Hne  injection,  on  the  contrary.  pn>ves  the  ex- 
istence ot'  a  very  rich  supply  *>!"  blotMi-vessels  over  this  part  of  the  elbow. 


Fio.  7tJ0. 


The  union  holntf  liirjirnentous.  h  is  impuriani  that  the 

>(.L«isible, 


fibrous  bond  should  be  as  short  us  po;*sible,  in  onier  not  to 
detraet  from  Ihemovcmi-ntsof  the  forearm,  GS|>ecially  that 
of  extension.  When  it  is  too  long,  the  usefulness  «d' the 
limb  will  l>e  somewhut  imjmired  (Fig.  760),  though  there 
in  a  singular  difference  in  difTerent  persotis  in  reference 
to  this  matter.  In  the  cat^^  of  a  patient  who  waw  brought 
to  my  clinic  with  an  ununited  fracture  of  ihe  fdecranoD 
of  four  month.s'  standing,  the  power  of  extension  wa>*  in 
a  givat  measure  lost.  A  low  tnonths  after,  though  no 
union  had  taken  place,  the  motions  of  the  arm  weie 
almost  entirely  regained.  The  inflammation  uhich  some- 
timoft  followfl  this  fractuiv  haw  resulted  in  compleio  an- 
clivlosis.  Generally  the  union  is  sutticieutly  complete 
in  four  or  five  weeks  to  admit  of  a  modeiiite  use  o!  th« 
limb. 

Treatment. — The  arm  being  extended  and  ihu  din- 
placed  pitK'CSH  dmwn  down  sn  as  to  Ik*  in  contact  with  the 
nhafl  o?"  the  bone,  the  middle  (»f  a  strin  of  adhesivt?  phift- 
tcr,  one  inch  and  a  half  broad  and  eiglileen  inehef*  lon^^ 
should  bo  placed  immedialely  above  the  delaehe*!  tVftji^- 
meut,  an<l  the  two  ends,  after  being  strongly  ilmwo 
downwartl  and  forward,  crossed  in  fn>nt  of  the  furfanu 
and  finally  secured  to  its  posterior  surface.  (Fig.  7»il.) 
Thif*  phi.mer  will  hold  the  olecranon  iu  very  good  position.  A  roller  iwo  iind 
a  half  inchi's  wide  and  mx  or  seven  yards  in  length  ^hould  next  bo  applii-d 
from  tlu'  hand  up  to  the  elbow,  en- 


Fritcturr  of  tbo  olecmnon 
pnicm,  with  n  Ugmnfn- 
t'li*  )»>ml  >.>r  niiktii  which 
WuilM  Iniimlr  the  iiM.'fu)> 
DOM  of  tb(*  nrtn  in  exteti- 
■lon. — T«r|cu«uD. 


circling  l  he  lat  ler  by  figure-of-eight 
turns,  in  such  a  maimer  as  to  give 
additional  security  to  the  apposi- 
tion, aAer  which  it  is  to  be  carried 
up  to  the  shoulder  and  there  ter- 
minated, thus  controlling  thcact  ion 
of  the  triceps  muscle.  To  maintain 
the  arm  in  the  extended  |iosition,  a 
splint,  well  padded,  aitd  having  a 
slight  atigie.  shoidd  be  phieed  along 


Fio.  761. 
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the  anterior  face  of  the  arm,  extending  from  the  upper  third  of  tho  limb  to 
the  wrist,  and  fastened  in  iiosition  by  a  second  roller.  (Fig.  7*J2.)  Thii» 
completes  the  dressing,  ana  comuiande  all  the  advantages  of  any  oUmt 
apparatus. 

Fio.  782. 


UrcMluc  wlib  •ligbi  dttxlgn. 


With  regard  to  the  position  of  the  limb,  there  are  three  riew». 
i«,  first,  the  ancient  one  of  semi-flexion,  advocated  by  inpp<K*ni*    -    ' '  "^nH 
and  others;  second,  that  of  extreme  extension,  which  is  more  e^  'h« 

practiee  of  English  surgeons,  and  to  some  extent  that  of  Ameriean  -ut^.titw. 
though  by  neither  is  it  univeiTtally  insisted  upon  ;  lastly,  the  jKMition  of  sb^kt 


FRACrVRES   OF   TBE   VLNA, 

flexion.  Tho  (tr^t.  that  of  stimi-flexion.  is  obvioUBly  at  varianeo  with  all  tiua- 
toinioftl  iiieast»ra«ljuKtmeni.  Thosocoiifl,  that  <>f  extreme  extenaion  (Fig.  763 1, 
iavolvt'H  II  i>0Biti<'i»  exceediiigly  uncomfortuble  to  the  patient,  with  the  ad- 
ditional disadvantage  that  if  the  tVacturo  of  the  olecranon  ih  near  lo  ii8  base 

Fio.  703. 
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Pio.  764. 


DreutiiK  apf^llvd  fur  fnulurv  uf  tlj«  oleuriLtutii,  ih«  luin  l>elnf[  lo  a  iibU  uf  full  9il#tialnn. 

there  \nll  be  a  tendency  to  an  anterior  displacement  of  the  ulna.  The  third 
pOHition,  or  that  of  sliglit  flexion,  harmoniztw  with  the  normal  posture  of  the 
arm  when  loft  unrestrained  by  muscular  contraction,  and  conduces  best  to 
the  comfort  of  the  patient  and  to  the  proper  adjustment  of  the  iVa>iCinente. 
This  position  is  preferred  by  Continental  surgeons,  and  is  the  one  which  1 
have  invariably  adopte<i. 

Should  there  he  much  contusion  of  the  soft  parts,  with  severe  itifiamma- 
tion  and  extensive  swelling,  no  dressing  of  a  permanent  nature  is  iidmi-isible 
until  the  acute  Hvinpr^niiH  are  past.     The  arm  ^llould   be  exieudcd  ii]inu  a 

{>illow.  leeches  applied  about  the  articulation,  and  the  parts  covered  wilh  a 
otiou  of  lead-water  ami  luudaniim  until  lhf.>  inHamiuatiou  is  couti'olled.  In 
the  course  of  five  or  six  days  an  attempt  may  lu-  made  lo  apply  the  fVacluro 
Apparatus,  first  using  only  the  adhe-^ive  ^U•\\^.  and  ai'ter  a  tlay  or  two  more 
the  roller,  then  liimlly  the  anterior  splint.  Shiuild  the  joint,  in  consequence 
of  a  compound  fracture  of  the  olecranon,  or  from  conslitu- 
tional  innuencoN.  or  from  any  local  violence  whatever,  be 
threatened  with  anchylosis,  tno  extended  position  must  be 
abandoned  and  the  flexed  one  adopted,  so  that,  in  case  the 
articulation  becomes  hopelessly  stiff,  the  arm  may  still  bo 
useful. 

To  prevent  the  usual  rigidity  of  the  joint,  passive  move- 
ment may  bo  commenced  about  the  fourteenth  day,  the 
niovemeiits  being  very  slight  at  first,  and  the  surgeon  sup- 
portiug  the  fracture  with  the  thumb  and  fingers  when  they 
are  made.  This  period  for  motion  is  earlier  than  that  which 
is  generally  thought  prmlent,  but  I  have  seen  no  accident 
hajipcn  to  the  cure  from  its  adoption,  and  feel  confident  that 
the  pMictice  secures  a  more  useful  arm  than  results  when 
the  nuitiipulation  is  jmstponcd  to  a  later  day.  1  am  satisfied 
that,  so  far  as  stiffness  of  the  elbow-joint  is  concenied,  it  is 
as  liable  to  occur  in  one  position  as  in  the  other,  and  there- 
fore in  this  respect  the  semi-flexed  one  has  no  advantage, 
with  the  great  di.sadvantageof  offering  an  iusuperable  objec- 
tion to  close  union  of  (he  fragments. 

Other  plans  have  been  and  are  at  present  employed  bj^ 
surgeons  for  the  treatment  of  this  fractu3>j.  The  method 
ad(»pted  by  Sir  Astley  (""ooju'r  (Kig.  7<)4)  consisted  in  ex- 
tending the  arm,  placing  two  strips  of  tape  parallel  with 
the  olecranon,  and  securint?  these  to  the  arm  by  circular  turns  of  a  wet 
roller  above  and  below  iJie  joint.     The  ends  of  the  t«pe  being  drawn  together 


Sir  Aitl«7  0(M>|<r*« 
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and  tied  norvcd  to  draw  tbu  ulocranon  towards  the  BbaO  of  the  bone.     Aq 

anterior  npliiit  conipK'tt^d  the  drysBing.  There  are  two  objections  to  thif^  plan, 
namely,  the  iuteriereuee  to  the  circulation  from  the  circuhir  rollcris  (whieli, 
to  do  any  j^ood,  mu8t  bo  tijo^ht).  and  the  extreme  extension  of  the  arm,  an 
uncomfortable  poBiliiju  under  any  circumstances. 

Dnverney  carried  a  figure-of-eight  i^oller  about  the  elbow,  and  wimnlr 
placed  the  arm,  »omewhal  flexed,  on  a  pillow.  The  objections  to  this  plan 
are  its  insecurity  in  the  caHO  of  many  patients,  and  the  necessity  for  contine- 
ment  during  the  treatment.  Hoyer's  method  eonsisjted  in  sniTftuniling  ihe 
arm  with  a  roller,  from  thu  luind  up  to  the  elbow,  but  bef(»re  covering  in  iho 
latter  he  folded  a  long  narniw  eoinpresH,  the  middle  i*f  which  was  placed 
above  tlie  olecranon,  and  the  two  ends  di-awn  down  and  rmn^^d  in  fi^mX  of 
the  arm,  after  which  the  roller  was  passed  over  this  eompivss  and  continued 
up  the  arm.  No  splint  wuh  placed  in  front  of  the  elbow.  This  method  is 
not  seeui'o,  neither  doen  it  maintain  the  fragments  in  position.  Alrock  sub- 
etituted  ihr  the  c.ompn>s8  of  Boyer  a  long  strip  of  aahesive  plaster,  which 
was  similarly  applied.    The  method  of  Hamilton  (Fig.  765)  consista  in  pre- 

Fio.  766. 


Uunlltoo'i  ilrcMitDc. 

paring  a  splint  long  enough  to  extend  fVom  near  the  shoulder  to  the  wrii^ 
of  a  width  e<]iial  to  that  of  the  widest  part  of  the  arm,  and  having  a  notoli 
cut  on  each  side,  three  inches  below  the  olecranon.  This  splint  is  to  be  well 
padded,  then  placed  along  the  anterior  part  of  the  arm,  anil  retained  in  i>oai- 
tion  by  a  bandage  commencing  at  the  band  and  extending  up  to  the  elnow. 
When  the  notches  in  the  spilint  are  reached,  the  olecranon  must  be  drawn 
down  and  the  roller  conducted  upward  above  the  process,  and  down  afi^o 
to  the  notch  on  the  opposite  side,  repeating  these  turns,  ea<rh  rtuccessivo  one 
becoming  less  oblique,  and  always  passing  through  the  notches,  until  lh« 
back  at'  the  elbow  is  eoveivd  in,  after  which  the  bandage  is  to  be  continued 
up  the  limb  to  the  shoul<ler. 

In  compound  fractui-es  of  the  olecranon  process  of  the  ulna,  the  detached 
portion  should  be  placed  in  its  functiomil  position  and  secured  by  a  silver 
wire  suture.  The  dressing  should  be  made  antisepticJiUy,  and  the  anterior 
splint  worn,  as  in  simple  fracture. 


Fractares  of  the  Coronoid  Process  of  the  IHiia, — Of  one  hundrt'd  and  thirtr* 
three  fractures  of  tho  ulna  admitted  into  the  renusylvauia  HoHpital,  ibnoe 
are  noted  as  fractures  of  the  coronoid  process.    (Fig.  7ti6.)    When  it  if*  oon- 

sidoriHl   that  there  art*   protv 
Fxo.  766.  ably  not  more  than   fuur  or 

five  cases  in  existence  whcire 
the  aecidoiit  ban  been  v<rrific«l 
by  disnet'tion.  the  preMumplHMi 
iwitim of  ih« coiDDoid pwe**  '^  <hat  not  one  (»f  tlioH*t  ^i  rv- 

eorded  was  really  u  frartunt 
of  this  process.  I  have  never  witnessed  an  instaneu  of  l\\v  injury.  The  rntm 
which  have  been  established  by  autopsy,  as  stated  by  Hamiltou,*  are  Um 

■  Fraetaro*.  p.  S06. 
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following:  ono  hy  Sir  Astley  Cooper,  found  in  the  diesectin^-room  nf  St. 
Thoiuaa's  Hospital;  one  iu  UniverHity  College  museum,  described  by  .Samuel 
Cotipor :  one  by  Volpeau  ;  and  one  by  the  late  Charles  Hell  riibnon.  Bryant* 
deiscribes  a  specimen  nf  this  fracture  in  Guy'n  IIoMpital  museum,  marked 
1119*  The  cafleft  reported  as  fractures  and  collected  by  Hamilton  are  twelve 
in  number,  to  which  are  to  be  added  five  canes  reported  by  Lotxbcck,  of 
Munich,  and  three  by  Lei^.f  making  in  all  twenty  ea.ses.  A  case  ivported 
by  T*r.  Duer,  nf  thit*  city,  bears  the  evidence  of  being  really  an  injury  of  this 
kind.  There  can  Hcnrcety  be  a  doubt,  therefo]*e,  that  thin  fracture  does  oxLat, 
although  it  is  one  of  extreme  mrity. 

Causes. — Any  force,  such  as  a  fall  upon  the  hand,  driving?  the  process  vio- 
lently  a^aiuHi  the  articulating  Hurface  of  the  humeruH.  may  detenuine  this 
fVacture.  and  in  many  of  the  cases  reported  the  accident  is  described  a«  having 
occurred  in  this  manner;  but  as  the  radiui*.  in  these  case*,  participated  in 
the  injuiy,  its  head  being  diss|>laced  anteriorly,  it  in  not  improbable  that  it 
was  mistaken  for  the  coronoid  process.  In  the  case  cited  by  Bryant,  the  liead 
of  the  radius  was  also  broken.  A  consideration  of  the  anatomical  relations 
of  the  coronoid  prtjcess  ivndei-s  it  exceedingly  unlikuly  that  this  fnietui^  is 
evi!r  produced  by  muscular  action  alone,  'the  bnichialis  anticus  has  its  in- 
sertion on  that  part  of  the  process  where  it  blends  with  the  shaft  of  the  bone, 
ami  ihoret'orc  cannot  exercise  any  great  I  rau  lion -force  ujmhi  the  process  itself. 
The  injury  is  not  peculiar  to  any  age.  as  the  cases  in  which  it  is  said  to  have 
occurred  varied  in  age  from  six  years  to  sixty. 

Symptoms. — The  recorded  symptoms  of  this  fracture  are  luxation  of  the 
bones  o(^  the  forearm  backward,  a  preternatunil  prominence  of  the  olecra- 
non, a  hard  body  (the  detached  process)  fell  in  the  front  nf  the  arm,  and 
a  tendency  to  luxation  whenever  the  forces  employed  iti  reduction  are  sus- 
pended. 

Prognosis. — Deprived  as  the  process  must  be  of  any  considerable  number 
of  blood-vessels,  it  is  probable  that  tht*  union  would  be  tibrous.  This  was  the 
case  in  the  specimen  examinuii  hy  Sir  Asfley  Cooper. 

Treatment. — The  forearm  should  be  flexed  to  a  right  angle,  covered  by  a 
rolfcr.  and  a  well-padded  right-iingUid  sp«lint  secured  to  its  anterior  surface. 
At  the  expiration  of  twelve  or  fourteen  days  tbi'  joint  shouhl  be  carefully 
moved,  and  after  ftuir  or  tive  days  more  the  dressings  nm^'  be  laid  aside  and 
the  arm  carried  in  a  sling.  Such  a  course  would  seem  to  be  proper  in  view 
of  the  possibility  of  ancbyhKsis. 

Fracture  of  the  Styloid  Process  of  the  Ulna. — Fracture  of  this  jirocess  may 
be  produced  by  direct  foix-e,  as  when  a  Idow  is  inflicted  or  the  patient  falls 
upon  ihhi  part  of  the  arm.  It  is  sometimes  broken  at  the  same  time  with 
the  louver  end  of  the  radius,  most  probably  in  consequence  of  an  exti'eme 
tension  of  the  internal  lateral  ligament. 

SvMPTftMs. — The  signs  of  the  fracture  are  paiu,  swelling,  and  some  degree 
of  deformity  at  the  inner  part  of  the  wrist.  When  the  hand  is  carried  well 
to  the  radial  suie  of  the  arm,  the  process  may  be  seen  and  felt  to  leave  the 
lower  end  of  the  bone. 

Pk<ionosis. — These  cases  &re  liable  to  be  followed  by  some  deformity ;  and 
I  think  that  this  is  due  to  the  slipping  forward  of  the  tendon  of  the  extensor 
carpi  ulnaris,  thus  preventing  an  accurate  apponition  of  the  broken  surfaces. 
The  union  in  the  only  case  which  I  have  bad  the  opportunity  to  examine 
proved  to  be  ligamentous. 

Treatment. — The  hand  and  forearm  should  be  placed  up*>n  the  Bond 
splint.  The  snlint  admits  of  the  hand  being  carried  well  to  the  ulnar  side  of 
tne  arm.  which  position  relaxes  the  inui-nal  lateral  ligament  and  favors  tho 
restoration  of  the  ]frocess  to  its  proper  place.  The  extension  of  the  carpua 
will  also  relax  the  tendon  of  the  extensor  carpi  ulnaris.  When,  by  position 
and  by  nmnipulation,  the  parts  are  properly  adjusted,  a  compress  should  be 

*Surg«rj,  p.  b&2.  f  SobmHt'ti  Jabrbttohcr,  1S66,  voL  oxixix.  p.  I'M,  Hiuuilton. 
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applied  over  the  process,  and  the  splint  bound  lo  the  arm  by  n  rollor  famM 
from  the  hand  up  to  ihi*  elbow,  after  whieh  the  limb  may  be  Huspeiidod  in 
the  ordinary  sliny;.  If  .salirtficd  of  the  correct  position  of  the  promsB,  it  trill 
not  be  necessary  to  disturb  the  drcssinir  oftener  than  once  in  three  or  four 
days,  unless  the  wrist-joint  or  the  arm  has  sustained  other  injury,  when  iho 
same  precautions  airainst  swellinijr  and  nnchylosis  mudt  be  observed  a«  »r9 
projHsr  in  other  fractures  about  the  wrist-Joint. 

Every  fracture  of  the  upper  extremity,  with  the  exception  of  frncture  nf 
the  olecrnnon  process  of  the  ulna  and  fractuits  of  the  hones  of  the  hand, 
may  be  succcHsfully  treated  by  dispeuein^  with  bplint^t,  and,  atVor  placing  the 
arm  to  the  side  and  the  forearm  aci-oss  the  body,  securintr  them  in  place  by 
propei'ly-afffdiod  roller  bandaijes,  the  tume  of  which  should  be  tacked  together 
witli  a  ncedU-  luid  thn-ad  to  prevent  slippiiiij.  As  oveiy  practitioner,  how- 
ever,  is  not  peiJectly  adroit  in  the  use  of  the  i-oller,  it  would  not  be  wise  lo 
recommend  the  plan  as  one  to  be  indiscriminately  or  goueraily  employed. 


Fractures  of  the  Hand. 


Prttctures  of  the  hand  may  be  divided  into  those  of  the  carpets,  of  t 
fMtaearpus,  and  of  the  phalanges.  Simple  or  uncompli<>ated  fractures  of  the 
hand  arc  not  common  injuries,  but  they  are  otien  associated  with  such  a  de- 
struction  of  the  soH  parts  as  lo  involve  the  question  ot'amputution.  Firearms 
ami  inMchinery  constitute  the  two  mosl.  fruitfid  sources  of  these  accident& 
The  i*ecoi*ds  of  the  Pennsylvania  Hospital  from  1850  to  1874  furnish  143 
cases  of  these  injuries,  distributed  as  follows:  9  were  fractures  of  the  cai'puSf 
53  of  the  metacarpus,  44  of  the  phalanges,  17  of  the  thumb,  and  20  m»l 
specified.  Of  these,  37  were  simple  fractures.  75  compound.  29  compound 
comminuted,  and  2  simple  comminuted.  For  re4ison^  of  a  social  natures, 
these  fractures  are  not  oilen  met  with  in  females;  of  the  143  casen  to  which 
reference  has  been  nmde,  137  wei-e  in  the  perwons  of  maies.  and  only  6  in 
females.  The  hir^est  number,  50,  occurred  between  the  a^rs  of  twenty  and 
thirty.  Of  these  143  cases,  38  demande<t  amputation,  of  which  number  one 
case  died.  The  eanwes  of  death  in  the  cases  not  o]>eratod  on  were  as  fol- 
lows: 2  from  tetanuK,  1  from  pyaemia,  1  fi-om  exhaustion,  1  from  phlebitis, 
and  2  from  a.ssociat<Ml  injuries. 


ne 


Fracture  of  the  Carpal  Bones. — Tlie  carpal  bones,  beiu^  short,  irrc^^uhu*, 
and  compactly  bound  tntjelher  by  ])owerful  ligaments,  are  rarely  the  sub- 
jects of  simple  fracture,  and  when  it  does  occur  it  may  be  readily  overlooked. 
Cloquet,  in  his  paper  on  "The  Hand/'  in  the  **  Dictionary  of  Medicine,"  ^ivw 
two  cases  in  which  the  fractures  were  only  recognized  by  diHsoclion  nA«r 
death.  In  the  case  of  a  man  admitted  into  (he  Middlesex  Hospital,  aoil 
who  died  from  his  injuricH,  m  fVacturc  was  found  passing  through  the 
phoid  bone.*  When  the  injury  does  occur  independent  of  any  serious  dam 
to  the  solV  parts,  it  is  generally  produced  by  tails  upon  the  hand,  in  wl 
the  parts  are  subjected  to  severe  tension,  which,  as  has  been  shown  \xf 
Boucbet  in  his  experiments  on  the  dead  body,  is  capable  of  breaking  thcet 
bones. 

SvMpToMs. — In  consequence  of  the  swelling  and  the  al»sence  of  much  dis- 
placement, there  will  be  difficulty  in  delecting  the  injury,  though  the  oxijst- 
ence  of  pain  on  pressure,  discoloration,  and  perhaps  crepitus  whon  I  ho  hand 
is  alternately  flexed  and  extended,  may  reveal  the  existence  oi  the  fractora. 

Praoture  of  the  Metacarpal  Bones.— The  metacarpal  bones  are  occasionalTT 

broUoM.  Of  the  whole  nuniUur  of  tVaclures  admitted  into  the  PennHylvania 
Hospital  from  1850  lo  1874.  there  were  tit^y-tbree  fra<'turcK<»f  tln^  mi't,'u-ar|iUA. 
Malguigne  records  only  sixteen  cases  out  of  the  whole  number  treated  in  tha 
HOtebDicu. 

•  Holaiaf'*  Bjit«m  of  Svgvry,  r«l.  U.  p.  SOI. 
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It  is  very  unuHual  for  moro  than  one  bono  to  bo  broken  at  the  Nurno  time. 
Of  seventy-one  inetacarpul  Craftures  n.>ci>rikMl  in  tlie  MitMliff^ex  Hospilul, 
there  were  three  iiiHtunceH  in  which  two  or  inoi'e  hones  wei-e  broken.  There 
in  a  tiiscreiianey  among  aulhors  as  to  the  particular  bone  most  frequently 
broken.  Some,  atnoiiir  whom  are  Thelius  and  Hoyer,  think  that  the  tittii  is 
the  one  mo8i  ^uneralty  iuvulveti.  Humiltoii  in  hit*  analysis  of  Iburieen  easeu 
found  the  nietacarpUH  ul*  the  index  tiiiijer  broken  v\x  timeh,  and  next  in  fi-e- 
quency  weiv  the  fourth  and  fitYh.  Bfrani's  ol>rtervation  coincides  with  this, 
80  far  at^  fracture  of  tlie  index  ringer  is  concerned.  In  the  seventy-eight  cases 
not^d  in  llt>lmes's  Surgery,  twenty-seven  involved  the  first  melacaqial.  I 
have  seen  this  iVaotnro  in  all  the  metacarpal  hones  except  that  of  the  index 
tinker,  hut  in*i!sl  tivt|uenl!y  in  the  fourth.  There  would  seen)  lo  be  an  ana 
tomical  reason  foi-  a  t'nu-ttnv  of  the  third  and  tifYli  pieces  in  preference  lo 
the  others,  iu  cunsiMpience  of  the  ])rominenee  of  the  tirst  and  the  weakness 
of  the  last,  in  ihu  nericK  of  iliL'se  bones.  The  silnation  of  the  fracture  may 
be  in  any  part  of  the  bonu,  but  the  middle  and  the  lower  third  tire  the  por- 
tionn  oftenebt  implicated. 

Cal'ses. —  Kxctpi  in  cases  complicated  by  extensive  dama^^e  to  the  soft 
tiseues,  these  frailures  are  generally  pro<luced  by  foi-ce  indirectly  applied, 
as  where  n  blow  has  been  dL*ult  with  the  clinched  ti;*t,  in  which  act  ilie  force 
is  received  uri  tho  phalangeal  extremities  of  the  bones.  In  this  way  it  ofUm 
occurs  witli  pu^ilislb.  0{  the  fourteen  cases  collected  by  Hamilton,  eight 
were  produce*!  by  violence  applied  to  the  knuckles.  In  three  e;ises  of  my 
own  it  was  done  in  the  same  way.  In  isolated  cases,  a  blow  may  be  so  con- 
centrated directly  on  a  single  metacarpal  bone  a-s  to  cause  a  fnieture.  In 
two  instances  1  have  seen  this  occur.  This  accident  is  not  pecidiar  lo  any 
age,  though  uncommo[i  iu  the  young.  I  have  seen  a  fracture  of  the  meta- 
carpus in  a  child  three  yeai"fi  of  age,  and  a  similar  injury  in  an  old  man  of 
eighty-five.  It  is  said  that  when  met  with  in  the  young  it  is  probably  merely 
a  separation  of  the  epiphysis;  but  in  the  instance  which  I  have  mentioned 
this  could  not  have  been  llie  case,  since  the  fracture  was  at  the  distal  end  of 
the  metacarpal  bone  of  the  thumb. 

I>ispi.ACEMENT  AND  SvMpTOMs. — When  the  fVaetur©  ie  produced  by  force 
applied  to  the  phalangeal  extremity  of  the  bones,  the  displacement  is  largely 
due  to  a  change  in  the  position  of  the  anterior  fragment,  the  distal  end  of 
which  is  tnitied  towards  the  palm,  thu  proximal  end  forming  a  projection 
upon  the  dorsum  of  the  hand.  The  carpal  fnigment,  being  tirmly  bound 
by  ligumcnts,  is  very  nnich  less  movable  than  the  other  or  phalangeal  piece. 
The  deformity  described  follows  from  the  shape  of  the  bones,  which  are  con- 
cave anteriorly ;  and,  secondly,  frotn  the  innuence  of  the  lumbricalos  and 
interosseous  muscles,  the  tirst  favoring  the  sinking  inward  of  the  anterior  end 
of  the  distal  piece,  and  the  la.sl  producing  some  shortening  oroverlaj)piiig  of 
the  fragnients. 

.SYMPix»rs. — The  symptoms  of  this  fracture  are  pain,  preternatural  mobil- 
ity, crepitus,  sinking  or  partial  disappearunce  of  the  corresponding  knuckle, 
and  a  promineuce  on  the  back  of  the  hand.  Both  the  mobility  and  crepitus 
are  best  demonstrated  by  grasping  the  [iroximal  phalanx  of  the  injured  bono 
and  carryit»g  it  forward  aiul  bat-kward.  while  the  thumb  of  the  other  hand  is 
applied  over  the  supposed  seat  of  fracture*. 

Pno<iNosiK. —  When  the  fractun-  is  uncomplicated,  union  takes  place  in 
three  or  four  weeks:  it  is  not  uncommon  to  have  some  little  prominence  on 
the  back  ^ji  the  hand,  not.  however,  impairing  its  usefulness  to  any  great  ex- 
lent.  Occasionally  in<l:trnuniiion  exlen<ls  to  the  surrounding  parts,  followed 
by  abscess  and  even  anchylosis  of  the  metacarpo-phalangeal  and  also  of  the 
wrist  joints. 

Treatmevt. — Except  in  the  case  of  the  metacarpal  bone  of  the  thumb, 
fVactui'es  of  the  c^irpus  and  metacari)us  arv  treated  on  the  same  general  plan. 
We  must  observe  the  concjivi.'  form  of  tht'  palm  of  the  hand,  and  make  the 
splint  to  conform  to  its  shape.     For  this  purpose  a  light  piece  of  poplar  or 
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splint  for  fracture  '4  Uie  c&rpusAiid  tnvtAoirpa^. 


pine  boiird,  such  as  tbat  from  n  ei|e:ar-box  or  a  shingle,  sbuuld  be  cut  conv- 
sponding  to  the  outline  of  the  arm  and  the  hand.     {F'lir.  767)     The  palmar 

portion  must  be  n  lilllc  wider 
than  thi'  hiind,  and  i\w  splint 
made  long  cnou^fh  lo  extend 
from  tbo  nnddlc  of  ihv  I'oroann 
to  the  tips  of*  the  tingrrs.  l^pon 
it  should  bo  placed  i^omo  paddinj^, 
obrtcrving  to  build  up  a  convex 
tdevation  with  onkum  or  <'Oll*)n 
for  thy  support  of  the  hand.  If 
there  is  displacement  of  the  bi*oken  metacarpal  bone,  extension  shoidd  hv 
made  from  the  corresponding  Hnger,  and  pressure  applied  directly  over  the 
fra^monts  so  as  to  ton;e  them  into  p<»sition.  The  liand  and  arm  a.rts  ihtsn 
laid  upon  the  splint,  the  form  of  which  admits  of  the  tin|L;ei*s  l>eing  well  flcxe*i 
If  tlie  ends  of  the  lion«  incline  to  become  unduly  p»'ominent.  pliice  upon  ibem 
a  compress,  and  secuiv  the  bnnd  and  arm  lo  the  splint  by  the  inrus  of  a  mller 
The  forearm  should  bo  placeti  across  the  chest  and  suspended  in  theonlinury 
sling.  The  dressing  requires  to  Im)  renewed  us  otten  as  the  state  of  tlie  jiarSs 
demands,  following  very  mucb  the  same  rules  in  this  re8p<!cl  a.s  in  iVacturw 
of  the  bonoH  of  the  arm. 

Sir  Aniley  Cooper  dcsL'ribes  a  fi-acture  ihnni^h  the  head  ( more  proiwrly 
the  iiuck)  of  a  metacarpal  bone,  which  may  rea<lily  bo  mistaken  lor  n  tUn- 
hicaiion.  A  Bpecimen  of  tbin  fracture  is  in  my  possesston.  The  existvncn 
of  crepitus  tuul  the  sinkirip:  of  lK>th  the  phalanx  and  the  anterior  iVai^cnt 
,  will  Herve  to  distinguish  it  from  luxation,  in  this  injury  the  dorsal  pn>j<*clk»n 
18  due  to  the  anterior  end  of  the  posterior  or  caqwl  fragment.  In  its  Inm- 
ment  the  hand  and  arm  shoidd  be  placed  upon  a  splint  >imilar  t+)  thai  for 
other  i'mclures  of  the  metacarpus,  observing  to  adjust  a  compivsa  in  th* 
palm  of  the  hand,  so  as  to  press  up  the  dcpivssed  anterior  fragment. 

When  the  motftcarpnl  bono  of  ibe  tbnmb  is  broken,  It  should  bo  treated 
after  the  manner  of  u  fmciured  phalrinx.or  by  having  a  piece  of  iVdt  orsiout 
pasieboai*d  wet  and  neatly  moulded  to  iL«»  palmar  surface,  including  also  \U 
phalangeal  portion. 

Fractures  of  the  Phalanges. — The  multiform  acts  of  the  fingei-s,  their  ex- 
posure, and  their  scanty  covering  of  sofY  parts,  render  them  liable  to  sevens 
mjuries;  and  hence  we  often  find  them  not  only  bivken  but  ext-ensivrly 
comminuted.  In  one  hundred  and  forty-three  caHcs  oi'  tHctun*  of  the  hand 
admitted  into  ibe  Pennsylvania  Hospital,  Ibrty-fonr  were  fnictures  of  the 
phalanges.  Commonly  one  bone  is  bi*oken,  and  generally  by  direct  vioIcn<^ 
an  when  the  band  is  caught  under  heavy  castings  or  blot^ks  of  stone,  or  in 
machinery  A  case  is  recorded  in  which  a  phalanx  was  broken  by  nuwcubr 
action  while  the  patient  was  makinga  back-lumded  stnjkeat  another  penHjn  • 
Rarely  do  we  meet  with  a  cane  of  thin  fracture  among  females  or  in  rerjr 
young  persons.  The  serious  nature  of  these  injuries  is  well  shown  by  th# 
statement  of  Hamilton,  **  that  in  a  record  of  thirty  such  fn*ctuiH^s  iwclve 
re^^uired  amputation."  We  have  not  a  sufficient  numl>er  of  statistics  to  de- 
termine tiie  relative  frequency  of  pimluugeal  fractures,  but,  so  far  as  the  rory 
limited  number  reconle<i  enables  u^  to  draw  any  conclusitm,  it  appenrik  tlui 
the  thumb  and  the  middle  and  ring  tingern  ai*o  most  fre<piently  nrok^o.  and 
that,  according  lo  Lonsdale,  the  first  row  HutTcrs  most  from  simple  fmctareft. 

SvwPTOMS.— Preterniilural  mobility  and  civpitns  «iitiiciently  indicate?  til* 
nature  of  tbe  injnry. 

DisPLACRMENT — In  most  casoe  of  simple  fVacturc  the  <Vflgnient«  arv  bat 
slightly  if  at  all  displaced  ;  but  in  exceptional  one?*  there  may  he  a  lat^rral 
deviation,  or.  as  in  a  very  instructive  cane  related  by  IianiiIton,f  n  rotatioA 


•  BHiUb  M*die»l  Journal.  M«reb  2B,  IBTI,  p.  104. 
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of  the  phalanx  on  its  axifl.      If  the  fVfl<>tiire  be  very  oblique,  there  may  be 

considerablL*  overlapping. 

Resit i.Ts.^^ In  siiu|)le  fracture«  good  union  without  notioeable  deiurniity 
may  be  confidently  anticipated  in  four  weeks. 

Treatment. — Two  nietJiods  liave  been  employed  in  the  treatment  of  these 
ft'aetiires,  the  scini-flexod  and  tho  cxt,cn<U'{!  position.  The  first  or  French 
plan,  that  which  was  praciisud  by  Aiiibi'oHe  Pat'**,  (.-annot  l)0  ivgardoU  a.s  a 
proper  one,  tlionj^h  il.  ini^hi  in  nianyoaneM  h**  adopted  with  great  udvaiila^e, 
an  when  the  fniclure  oxtondH  into  one  of  the  phalangeal  joints  and  anchylosis 
is  likely  to  follow,  thiH  ftomi-flexed  position  being  the  mot«t  UHcfnl  one  for  a 
stiff  finger.  The  sceond  plan  is  the  one  most  popular  with  Ameri<-an  and 
with  English  aurgeons.  The  fragments  bt;ing  ad  justed,  a  piece  of  pasteboard 
or  felt  may  be  soaked  in  hot  water  and  moulded  to  the  under  and  lateral 
surfaces  of  the  finger,  extending  a  liltlo  i)eyoiid  ita  extremity.  A  second 
Bplint  is  required,  eonsisting  of  a  light  piece  of  wood,  one  inch  wide,  and 
Huffieiently  long  to  reach  from  the  wrist  to  one-quarter  of  an  inch  in  advance 
of  the  injured  digit.  (Fig.  768.)  This  splint,  being  well  padded,  should  be 
placed  along  the  dorsal  aspect 

of   the   iaetacar|>us   and    the  Fio.  768. 

injured  finger,  and  secured  in 
position  either  by  the  turns  of 
a  roller  three-quarters  of  an 
inch  wide,  beginning  at  the 
extremityof  the  finger  and  fin- 
ishing on  the  metacarpal  part 
of  the  hand  ajid  the  wrist,  or 
by  spiral  tin-ns  of  adhesive 
plaster  in  a  nimilar  manner. 
When  two  or  more  phalanges  are  broken,  the  entire  hand  should  be  placed 
njMin  !i  well  |iaddrd  painiur  splitjl,  as  in  fractures  of  the  carpus  and  meta- 
carpus, Thus  ])laced.  one  finger  becomes  a  support  for  another,  and  pre- 
vents lateral  displacement.  It  will  be  necessary  to  examine  the  dressing 
daily  for  lluve  or  four  days,  modifying  the  padding  and  the  compression 
if  required  by  the  incivase  or  the  sul:)sidence  of  the  swelling. 

Ai\er  live  or  six  days  a  plaster  dressing  may  be  substituted  for  the  splints. 
For  tilts  purpose  the  i-oller  should  not  exceed  three-quarters  of  an  inch  in 
width,  and  should  have  secured  between  its  turns  a  strij)  of  muslin  one  inch 
wideband  long  enough  to  extend  from  the  end  of  the  injured  finger,  over  the 
back  of  the  hand,  Lo  the  arm,  to  which  it  muat  be  fastened  either  by  a  roller 
or  by  tearing  the  upiK-r  end  into  two  etripa  for  a  short  distance,  and  tying 
them  around  the  wrist. 

Some  surgeons,  among  them  Boyer,  have  advocated  amputation  for  frac- 
tures of  the  last  or  ungual  phalanx,  alleging  that  the  recovery  of  this  deli- 
cate piece  is  very  uncertain.  I  do  not  concur  in  this  opinion.  Two  eases  of 
this  kind  which  were  under  the  care  of  Dr.  Koerper.  of  this  city,  and  on© 
which  came  under  my  own  obsei*vatiou,  i^ocovered  perfectly.  Other  burgeons 
have  had  a  like  succesa. 

CompoQnd  Fractures  of  the  Hand. — T  cannot  dismiss  this  subject  without  a 
word  about  eomponud  frsKMiires  of  the  hand.  When  the  externid  wound  is 
limited  it  docs  not  materially  complicate  the  case,  but  where  there  is  lacenition 
of  th«  soft  parts  and  comminution  of  the  bones  we  have  to  deal  with  a  more 
serious  state  of  things,  ofYen  requiring  coiisidernble  discrimination  and  judt^- 
mcnt  in  order  to  determine  what  course  of  treatment  is  best  to  adopt.  Should 
a  phalanx  he  broken  into  several  pieces  and  the  soft  tissues  be  bniieed  and 
torn,  in  most  instances  the  removal  of  the  finger  becomes  a  necessity.  If  the 
metacarpus  or  the  carpus  is  broken,  or  even  comminuted,  with  extensive 
laeemtion  of  the  soft  parts,  it  is  best  to  pursue  a  con3er>'ative  plan,  as  the 
hand,  being  so  richly  supplied  with  blood-vessels,  possesses  a  wonderful  re- 
VOL.  I. — (il 
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cupcnutvo  power.  Under  such  circiimAtanceA  any  smuU  detAohcd  Oagmt^niA 
of  bone  which  fti*e  present  shuuld  be  rornovcd,  and  the  hand  and  lVirt?3ina 
placed  on  an  untennr  eplint  amJ  *'itht*r  dwsHed  with  iho  usual  autiHeplir 
appliances  or  kept  under  the  inriuL-nee  of  anliseptio  imgatiun.  {See  Wouudi* 
of  the  Hand.)  By  I  ho  adi^plion  of  this  phiu  many  ver}-  utipi'ouiiHiiig  ei 
recover. 

Fractnres  of  the  Bonea  of  the  Pelrii. 

Fractures  of  the  pelvis  nia  nol  very  eorinnon  aocidenu.  Maigaigne  slates 
that  only  ten  cases  were  admitted  into  the  Ilotel-Dieu  during  eleven  yoARw 
Ninel3'-four  casea  were  i*eceivod  into  the  Pennsylvania  Hospital  duiing  a 
period  of  tilYy-four  veare.  In  50  of  these  cases  the  iraclures  were  distrihuted 
UH  follows:  of  the  ilium,  ^;  of  the  acetabulum,  10;  of  the  pubes.  5;  niid  of 
the  ischium,  2.  The  largest  number,  24,  occurred  between  the  ages  of  twenty 
and  thirty  years;  76  wore  in  males,  4  in  females,  anrl  in  M  the  sex  was  not 
stated.  The  number  of  deaths  was  36.  Of  65  owes  of  pelvic  fractures  col- 
lected by  Dr.  Lyon,  41  recovered  and  24  proved  fatal.  The  great  strength 
of  the  [kslvie  banes  luid  the  resistive  power  of  the  ligaments  which  bioJ 
thou)  together  aucessitate  the  application  of  a  tremendouH  force  for  the  pn>- 
duetion  of  fracture. 

Lodging  as  the  pelvis  does  a  porti^in  of  the  genito-urinary  and  digestive 
organs,  and  also  great  blood-vosselK  and  nerves,  the  violence  vvhich  fracture 
one  or  more  of  its  pieces  is  liable  also  to  implicate  seriously  its  coDtenu: 
hence  the  fatality  of  these  injuries. 

Fractures  of  the  i>elvis  nmy  he  single  or  midtijile,  and  aiv  o(\en  conjtdnod 
with  a  dislocation  of  ita  bones.  When  ihe  articular  surfacen  are  thus  torn 
asunder,  a  layer  of  bono  is  usually  detached  along  with  the  intenirticuhu' 
cartilage.  When  deeply  situated  and  the  fragments  ai^e  not  materially  db- 
placed,  fracture  of  the  pelvic  bonus  may  easily  eeca]>e  detection. 

Pboonosis. — In  all  t^-actures  of  this  part  of  the  fikelelon  our  prc/gnuail 
ehoulil  be  very  guarded.  The  risks  to  which  the  patient  is  cxik^slmI  are 
nuTuerous.  lie  may  die  from  uhuck;  the  urethra  may  l>e  luccmted,  or  tbv 
bladder  may  be  torn,  giving  rise  to  urinary  intiltnitiou  of  Ihe  perineum  or 
the  pelvis,  and  followed  by  suppuration  and  gangrene.  The  recluiu  may  Iw 
wouiide<l,  and  perilonitis  may  follow;  gangrene  of  the  intestines  is  not  im- 
probal>Ie,  and  sometimes  the  patient  perishes  from  hemorrhage.  Occft^iooally 
individuals  recover  under  the  mo.st  unpronusing  conditions.  In  the  niu^'^niii 
of  the  Royal  College  of  Surgeons  there  is  a  specimen  in  which  the  entire 
pubes  has  been  lost  by  necrosis  as  the  result  of  a  fracture.  The  (>atleut  wm* 
a  little  girl,  who  entindy  recovei*od  from  the  injury.  In  the  Banie  mu^^um 
is  another  pelvis,  one  side  of  which  was  broken  in  eovenil  pieces,  and  yel  all 
had  reunited,  the  man  dying  atlerwards  from  fever.  Mr.  Moore*  narrator  a 
case  in  which  renair  had  taken  place  where  the  head  of  the  femur  had  bwn 
driven  entirely  through  the  tloor  of  the  acetabulum  and  hxlgcd  in  the  pehia. 
Bryantf  gives  the  case  of  a  female  child,  where  Ihe  damage  to  the  pelvir 
bones,  accompanied  with  laceration  of  the  perineum,  was  t^o  great  thiii  all 
the  pelvic  organs  were  forced  through  the  lower  outlet,  and  yet  rvi'uv«fj 
took  place. 

Causes. — Fracturen  of  the  pidvic  U>nes  an*  pro<iuced  by  forcv   ^  -»<4 

and   inilire(^L, — most  commonly  by  the   wheels  of  a   h«ivily-lM:i  _rt^n 

pas.sing  across  the  hips,  or  by  the  hifw*  being  caught  between  th«.»  butlur<«  of 
cait*.  or  between  a  wall  and  the  bixiy  of  a  wagou  Falls  or  kicks  upon  tho 
trochanter.  u]>on  the  nates,  or  on  the  crest  of  tbe  ilium,  are  also  metluttlH  by 
which  the  injurj'  may  be  prtMiueed.  (iunshot  lVactui*e9  of  thetie  tone.-*  an* 
quito  common, 

Fraotares  of  the  Sacroin. — The  sacrum,  of  all  the  bonos  of  the  pelvK  la 
leaat  exposed  to  fracture.     Ita  spongy  tiasuo  and  ita  curves,  ita  a!*ai>ciatioii 

•  Hodico-CbUurgical  Tranciotioni,  vol.  ijizlr.  p.  t07.  f  i^ut%Ktj,  |i.  ft&A. 
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and  ligamontouR  connection  with  tho  innoininntc  bonos«  all  conduce  to  its 
protection.  It  may  tw  broken  alono,  or  ils  fnuturo  niay  be  conjoined  with 
fracture  of  the  other  bonen.  The  lower  half  is  the  jx^rtion  most  liable  to 
yield,  inasmuch  as  it  is  not  only  the  woakest  but  also  the  most  exposed  part, 
the  upper  portion  being  protected  by  the  posterior  projection  of  tue  innomi- 
nate bones. 

Causes. — The  causes  are  in  most  instances  concentrated  and  intense  force 
directly  apidied  to  the  part,  as  wlien  a  person  falls  fnjm  a  considerable 
height,  striking  upon  tho  lower  end  of  tne  bone,  or  nTK>n  ils  doi*sum  ;  or 
when  tho  wheel  of  a  wagon  passes  across  the  back  of  the  pelvis.  Indirect 
violence  may  alst>  induce  such  a  fracture,  but  it  is  then  associated  with  sinii- 
lar  injurj'  to  ibe  other  b(mes. 

The  direction  of  these  fractures  may  be  transverse,  oblique,  or  vertical. 
Moat  (commonly  they  arc  transverse. 

Dlsplace.me.vt. — ^'rhe  displacement,  when  present,  consists  in  an  unlenor 
projection  of  the  lower  fmgment.  duo  to  two  causes, — first,  the  blow,  and, 
secondly,  the  contniclion  of  tho  gluteus  maximus,  cticcygeus,  and  sphincter 
ani  muscles.  Lateral  distortion  is  not  likely  to  occur,  as  the  lesser  an<l 
greater  sacro-sciatie  ligamente  counteract  such  a  change  in  the  position  of 
the  fragments. 

SvMpTOMs. — There  will  be  pain  of  a  very  acute  character,  which  will  ho 
intensified  by  any  movements  calculated  to  disturb  the  fragraent.H,  such  as 
flexion  or  extension  of  the  bctdy,  thereby  pinching  some  of  the  sucral  nen'es. 
All  straining  eflbrts,  as  defotation,  urination,  coughing,  or  sneezitig.  produce 
severe  suft'enng.  Posterior  angular  deformity  may  be  visible,  and  by  intro- 
ducing a  finger  into  the  rectum  and  pressing  upon  the  coccyx,  both  crepitus 
and  mobility  may  be  detectoil.  In  addition  to  these  symptoms  there  will 
probably  be  present  paralysis  of  the  bladder  and  of  the  rectum,  both  of 
these  organs  receiving  nerves  from  the  sacral  plexus. 

rROONOBis. — A  force  which  is  sufficient  to  fracture  tho  sacrum  will  gener- 
ally inflict  so  much  dnnuige  upon  the  pelvic  organs  that  a  fatal  result  may 
be  aniieipatfd.  Shonld  tht-  case  ha  one  of  modified  diastasis,  as  when  a 
layer  of  Ibe  Inme  underlying  tho  cartilage  which  connects  the  sacrum  with 
the  ilium  is  detached,  the  prognosis  is  more  favorable.  Dr.  Ranks*  reports 
a  case  of  such  an  injury,  tne  displacement  being  tijiwaitl  to  the  extent  of 
one  inch,  notwithstanding  which  the  patient  recovered.  Dr.  Burlinghum.  of 
Illinois,  ix'cords  a  very  remarkable  ciise  in  the  April  number  of  the  American 
Journal  of  the  Mo<iic»l  Sciences  for  18ti8,  of  a  compound  fracture  of  the 
Bacrunt,  in  which  the  urine  t1owe<l  for  some  time  thmngh  the  wound,  yet 
the  patient  entiivly  recoveivd. 

Tre.atmknt. — If  there  is  only  a  slight  disarrangement  of  the  (Vacture, 
there  will  be  no  necessity  for  any  otticious  attemf)l8  to  effect  a  nice  appo- 
sition. The  patient  shfiuld  be  placed  uptm  the  back,  the  thighs  being  flexed 
and  supported  over  pillows.  In  order  to  take  ofl"  all  pressure  from  the 
eiicnnn,  an  ovoidal  air-<'ushion  may  be  placed  under  the  hips,  or^  wht»n  an 
appliance  of  this  kind  is  not  at  hand,  a  cushion  can  be  made  to  slip  under 
the  pelvis,  with  an  opening  cut  out  cori-esponding  to  the  sacrum.  When 
the  bowels  require  to  be  opened,  this  cushion  shonld  be  removed,  and  a 
rubber  bed-pan  placed  under  the  nates.  The  urine  must  be  drawn  at  inter- 
vals of  six  or  eight  houi*s.  and  if  there  is  any  evidence  of  the  bladder  being 
wonnded,  a  gum  catheter  should  bo  introduced  and  allowed  to  rornain,  so 
as  to  keep  the  organ  drained  until  the  damage  is  repaired.  Pain  must  be 
alleviated  by  anodynes,  and  if  inflammation  of  any  portion  of  the  conleuts 
of  the  (lelvis  arise,  it  should  U*  counteracted  by  leeches  to  the  perineum, 
and  by  flaxseed  or  corn-meal  poultices  laid  over  the  hy|>ogastriuni  and  kept 
warm  and  moist  by  being  covered  in  with  oiled  silk.  If  the  patient  is  unable 
to  expel  the  contents  of  the  bowels,  injections  of  warm  water  will  be  required 
to  remove  any  accumulation  ;  and  if.  in  consequence  of  paralysis,  all  retentive 
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power  in  the  bowels  is  lont,  the  discharges  ri*om  the  rectum  may  bo  rocctvcd 
upon  a  pledget  of  oukum  kept  undor  the  nuten,  while  the  Rtilliciilium  of  th* 
urine  can  be  passed  into  a  urinal  placed  between  the  thighs.  That  tho 
fragmentH  may  be  disturbed  as  little  as  possible,  it  is  proper  for  the  tirnt 
three  week**  to  keep  the  bowels  closed  by  opium  for  five  or  six  days  at  a 
time.  Should  the  dispIactMuent  be  very  marked,  so  as  to  euoi-oacb  u|H>n  tho 
cavity  of  the  pelvis,  retluetion  may  be  effectod  by  inserting  a  finger  into 
the  reetuni  and  pressing  tho  pnrts  baekward  into  their  proper  plac«.  Tb* 
dittleully,  howevnr,  will  be  to  maintain  the  reduction  after  the  linger  ia 
removed.  Both  M.  Indew  and  M.  Bcrmond  employed  permanent  mechanisms 
as  Bubstitutes  for  the  digit.  The  lirst  used  simply  a  piece  of  woo<l.  cylin- 
drical in  form,  five  inches  long,  iual  three  inches  in  circumference,  which  wan 
inserted  inlo  the  rectum  and  retained  by  graduated  coraprcMises  supix>rted 
with  a  T-bandage.  He  removed  this  plug  or  splint  every  third  day.  using 
an  injei'lion  before  its  reposition,  Berrnond,  instead  of  the  wooden  cylinder, 
used  a  silver  canula,  with  a  bag  attached^  which  when  stutfed  formed  an 
inner  and  an  outer  tam]H)n,  with  a  cork  in  the  end  of  the  tube  to  prevent 
the  constant  flow  of  fajces.  It  was  removed  only  twice  during  the  treai- 
mcnt,  once  on  the  seventh  day  and  again  twelve  days  later.  Both  of  the«e 
cases  recovered.  The  gum  eolpeurynlcr  might  be  used  with  advantage  in 
a  case  of  this  kind,  by  iutixKlucing  it  into  the  bowel  and  then  distending  it 
with  water  or  air. 

Fraotures  of  the  Coocyx. — Until  the  age  when  the  different  pie>cea  of  tha 
coccyx  are  united  by  bono,  an  uncomplicated  fmctupo  would  w  cue  of  th« 
most  improbable  of  occurrences.  Fractuivs  of  this  bono  are  said  sonietimvs 
to  occur  during  parturition,  by  the  pressure  of  the  fcetal  head  while  engaged 
at  the  inferior  strait  of  the  pelvis;  but  such  cases  ai*e  probably  often  luxa- 
tiou  or  ru]>ture  of  the  ligaments  which  unite  the  articulations.  The  accident 
mav  occur  not  only  from  the  cause  just  named,  hut  also  from  kicks,  blow*, 
unti,  as  I  liave  known,  from  a  rider's  coming  down  upon  the  back  of  the 
widdle  in  an  attempt  to  mount  a  restive  horse. 

T!ie  displat'cment  in  fi-ucture  of  the  coccyx  is  forward,  and  is  proiluced  by 
the  same  agencies  as  those  which  cause  the  deformity  in  fracture  of  tlM 
Bacruni.  The  damage  done  to  the  lawt  spinal  nerves  in  injuries  of  the  ooccyx 
often  gives  rise  to  an  exceedingly  painful  state  of  the  soil  parts  ovorlyiw* 
the  bune.  lo  which  the  name  of  coccydtfnia  has  been  given.  NecrosiH  may 
follow  this  injury,  either  resulting  in  spontaneous  expulsion  of  the  fragmout 
by  piecemeal,  as  in  a  case  mentioned  by  Cloquet,  or  necessitating  its  excision. 

Treatment. — Little  more  is  to  be  done  than  to  enjoin  quiet  in  the  recumbent 
position,  placing  beneath  tho  nates  the  oval  cushion  wliich  I  have  directed 
m  fnicturcH  of  the  wicrum,  in  order  to  relieve  the  co<'cyx  of  all  |>re«*um 
Tho  position  on  the  side  can  be  occasionally  assumed  with  conkfort  to  iha 
patient.  Should  the  bone  project  forwanl,  so  as  to  eucmach  materially  upon 
the  anus  or  upon  the  pelvic  outlet,  the  finger,  well  oiled,  may  bo  iutro(]ucvd 
into  the  bowel,  and  the  bone  presse4l  back  into  place.  If  the  deformity  ir- 
turriH,  it  may  be  proper  to  resort  to  such  tamiKHis  as  have  bfon  <li.^iK*nbc<d  tiar 
fracluroM  of  the  nacrum.  Should  there  be  miicn  inflammation  pive«ont,  l<*ecb«i^ 
followed  by  a  lotion  of  lead-water  and  landaiuim,  will  pnive  of  twrrioe  is 
diminishing  the  liability  to  nuunilgia,  abnt'ess,  tistula.  and  necnnia.  South' 
was  ablo  to  cure  two  tedious  casoN  of  extreme  M*nHitiveuoMw  of  tho  tmn*  t<4« 
lowiiig  fmeturr  of  the  coccyx  by  adjusting  to  the  tul>en>siUes  of  the  iflcbii 
two  otiohg  cuHhions.  which  removed  all  pressure  fh)ra  the  lower  ctKl  of  Um 
spine  when  in  the  sitting  position. 

When  the  patient  suffers  from  coccydynia,  it  has  been  advised  by  SlmpcOQ 
to  introduce  a  narrow  bistoury  between  the  sot't  parts  and  the  Ikuu*  and 
pletely  sever  all  connection  between  the  two.    Ihis  does  not  alwavH  euro 
patient,  as  I  ven**  well  know  ;  but  the  harmlussneHs  of  tht*  pri>ccdun*  aa 
occat^ional  success  of  the  operation  are  sufficient  reasons  for  tr)*ing  thb 
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beforo  adoptinj^  a  more  radical  one.    Should  it  fail  and  the  symptoms  continne 
severe  and  pereisieni,  the  exciHion  of  the  bone  may  become  necessary. 

Fractures  of  the  Ossa  Innominata. 

Thoeo  bones  being  coinposed  of  three  |>ortioi}rt,  thi?  ilium,  ischium,  and 
pubea.  we  may  have  fracture  of  either  pioee  singly,  or  of  all  three  at  the 
aame  lime.  Malgaigiie  deHcribe;*  what  ho  callti  "double  verticai  fractures'  of 
the  pelvis,  af*  when  i>oth  braiieheft  of  the  pubic  bone  are  broken  and  a  second 
line  of  fmcture  is  fiiniafed  ln'hitvd  the  aoctnhiilunt,  in  the  ilium  or  wicrum, 
running  vertically.  The  tniddlo  fragment  wilt  contain  the  hip-joint,  and  may 
be  displaced  upward  or  downward,  or  it  may  be  turned  by  either  itH  upper  or 
It*  lower  exlrendty  toward?*  the  pelvic  cavity.  He  narrates  a  vei';v  interest- 
ing case  id'  this  injury  in  a  vvonnm,  reported  by  Pajmvoine  in  the  Journal  dea 
Progrt'3.  lomex.  p.  234.   Both  innomiimteboncsmaybcsimullaneouHlv  broken. 

TheMo  fractures  arc  produced  generally  by  direct  force,  such  as  falls  upon 
the  pelvis,  fntenso  pressure  by  wagon-wht^ols  or  between  cars,  or  by  falling 
timbers,  gunshot  injurios,  kicks  from  horses,  etc,  Drs.  Joy  and  MeWhinne, 
two  Canadian  physicians,  have  recorded  a  fracture  of  the  anterior  sujHjrior 
spinous  process  of  the  ilium  which  they  allege  was  caused  by  niuscidar  con- 
traction alone. 

Fractures  of  the  Ilimm. — A  large  portion  of  the  ilium,  namely,  the  upper 
expandiMJ  j)art.  boint;  at  some  distunce  from  the  pelvic  organs,  forming  a  por- 
tion of  the  abdominal  wuU.  and  being  lined 
within  by  the  iliacn^i  internus  muscle,  il8 
ft'aclures  are  not  so  dnngorous  to  life  aa  are 
thot«e  of  the  other  bones. 

The  bono  may  be  severed  through  the 
iliac  fossa,  either  transveively  or  vcrlicaily. 
tearing  the  iliacus  internus  muscle  (Fig. 
769),  or  it  may  be  broken  in  a  line  near  to 
and  panillel  with  the  crest,  ihiougti  th»' 
anterior  superior  spinous  process,  and  even 
tbi-ough  the  base  of  the  posterior  superior 
8piitous  process,  an  \\\  a  case  nai'rated  by 
Humillon.  hut  which,  I  believe,  stands 
alone.  Malgnigne  speaks  of  theno  frac- 
tures near  the  crest  as  taking  their  start 
either  in  front  of  or  behind  thai:  remark- 
able projection  situated  at  the  Junctiou  of  the  anterior  and  middle  thirds  of 
the  crest,  and  running  thence  either  forward  or  backward,  or.  in  some  in- 
stances, in  both  directions,  constituting  a  double  fracture.  In  many  cases  ibis 
observation  will  be  tbund  to  be  quite  correct. 

Sympt4»m8. — There  is  acute  pain  exjierienced  on  motion.  The  patient  is 
unable  to  stand  or  to  walk.  If.  while  the  limb  is  flexed  and  the  body  inclined 
forwani.  thus  relaxing  the  niusclof*  and  the  strong  fascis  attaehed  to  the 
up|>er  border  of  the  hone  both  within  an<i  without  the  pelvis,  the  crest  of 
tne  ilium  is  grasped  and  pressed  baek  and  ibrth,  mobility  and  crepitus  may 
be  delected.  The  displacement,  in  Home  instances,  is  so  slight  that  no  erepi- 
tu8  whatever  can  be  discovered.  In  other  cases,  as  when  the  crest  is  broken, 
the  detached  t'l-agment  may  be  found  drawn  <'onsiderahly  away  from  the 
other  part  of  the  bone  by  the  action  of  the  abdominal  mu:*cles.  When  the 
anterior  superior  spinous  process  is  broken,  it  may  be  displaced  downward 
by  the  sartorius  muscle ;  and  if  the  line  of  sepni-ation  extends  some  distance 
back  into  the  crest,  the  tensor  vagiuie  fenioris  will  assist  in  causing  the  same 
deformity.     Any  attempt   to  turn  in  bed  almost  invariably  causes  pain  in 

Celvic  fractures.    The  contusions  incident  to  these  injuries  are  soon  followed 
y  extensive  discoluralifm. 
Accom{>auying  these  fractures  will  sometimes  be  found  a  rupture  of  some 
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portion  of  the  abdominal  or  pelvic  viscera.  In  a  cane  admitted  to  the  Uni- 
versity Hospital,  the  pelvic  cavity  was  partially  tilled  with  blowl.  in  con»HS 
qucnce  of  the  damage  sustained  by  the  iliac  veins.  Hamilton*  rccortls  a 
similar  injury. 

TaEATMENT.^The  patient  rauet  be  placed  iipon  hie  back,  and  tho  body  and 
lower  exti*emitie8  ho  disposed  wi  to  insure  the  relaxation  of  tho^o  miasdM 
which  tend  to  produce  displacement.  To  this  end  tho  limb  should  bo  dravn 
up,  and  the  body  somewhat  flexed  by  raising  tho  head  and  chcsi  with  pil- 
lows. When  the  crest  is  separated  fVom  the  body  of  the  bono  and  tlrawn  up 
by  tlie  bmad  musclee  of  the  al»doineu,  the  moHt  complete  adjustment  and 
relief  wHl  be  necured  by  simply  inclining  the  b«>dy  towards  the  att'octed  f-ide. 
Sometimes,  however,  it  will  be  fuund  that  tlie  patient  instinctively  awuraw 
a  position  which,  although  it  nmy  be  contrary  to  our  anatomical  notions  of 
wliat  in  tho  true  one,  gives  complete  relief  fi*om  sutfering.  in  wliich  cas**  it  is 
well  m)t  to  insiHt  upon  enforcing  a  compliance  with  any  theoretical  idea« 
which  may  be  entertained  upon  the  subject.  The  iwjsilion  once  secunsi,  the 
pelvis  should  bo  surrounded  with  a  strong,  broad  bandage  of  drilling.  luade 
fast  with  pins. 

If  the  anterior  superior  spinous  process  is  detached  and  di!»placed,  the  kig 
shouhl  be  tlexed  on  the  thigli  and  the  thigh  u])on  the  abdomen,  in  order  to 
admit  of  the  bone  being  rea<lily  reduc*Ml.  atYer  which  an  opening  should  b« 
cut  in  the  bandage  to  receive  and  lo  retain  in  place  the  broken  t^ragment 
Adhesive  stnps  can  V)e  substituted  for  the  bniad  encircling  bandage.  After 
adjusting  the  fracture,  these  strips,  which  should  be  two  inches  wide  and  six- 
teen inches  long,  nmy  bo  carried  from  the  tuber  of  the  ischium,  diagonally, 
upwanl  and  forwanl  aci'osH  tho  side  of  the  pelvis  upon  the  abdomen.  uniU 
the  bono  is  entirely  covered  in.  When  the  anterior  process  is  the  Hoat  of  the 
fracture,  tho  first  strip  must  cross  immediately  in  front  of  this  part  of  th« 
ilium.  When  the  fracture  is  a  compound  comminuted  one,  any  loose  pieoM 
of  hone  should  be  removed,  as  they  are  liable  to  perish^  and,  act  ing  a^  forfl|H 
bodies,  cause  tiH>ublesome  fistulous  o|>enings.  The  condition  i>f  the  bladB 
must  be  attended  to.  the  catheter  being  used  when  the  patient  experienecs 
any  ditfieulty  in  passing  the  urine.  A  bed-pan  will  be  required,  in  wUtoh  i<> 
receive  the  alvine  evacuations,  and  when  there  is  much  abdominal  Horen«<M 
relief  will  be  obtained  from  hot  fomentations.  Tho  callus  whirh  unitm 
those  fractures,  as  has  been  observed  by  Prof  John  Neill.  is  formal  ou  tb« 
outer  surface  of  the  bone  alone. 

Fractures  of  the  Pubis. — Tho  causes  of  fhicture  of  the  pubift  are  similar  to 
those  ])r*>dueing  like  injury*  of  tho  other  pelvic  bones,  and  may  aflect  t>i* 
horizontal  ramus,  the  descending  ramus,  or  the  body,  and  in  some  in- 
all  three  simultaneously.  It  ma\ 
detached  from  its  fellow  bone  at  the  ^vni- 
physis,  severing  the  ctuinecting  cartila^ 
and  ligaments.  (Fig.  770.)  The  exam- 
ploH  of  this  nejmraiion  are  quite  nunien>uft> 
Lentef  has  described  one  caused  by  oevcrt 
pressure  of  the  pelvis  l>etwcvn  two  raw; 
there  was  also  lu  this  int^intu-c  a  wound 
of  the  bladder.  Mulgaigne  fttniiAh<ss  f<viir 
cases  pnxluced  by  fon.'ibIe  abrluction  of 
the  thighs.  He  has  also  collocated  s«trei»- 
leen  cases  of  ilisjunction  of  ih«  twMli^i^of 
rmctan  or  ui« r»mi of  Ui«  pubu.  the  j>elvic   bonoft,  frotn   causitf*  conDi>ct«d 

witli  parlnrilion.    The  case  of  <'»pn<<1k>tij 
recorded  as  one  of  fVacture  from   muscular  action  alotu*.  is  vitiatod  br  1^ 
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and  lhi«  may  have  been  an  important  factor  in  determining  the  lesion.  The 
rami  of  tho  bone  are  the  portions  most  commonly  broken,  and  the  gitsat 
danger  altendinjEj  the  accident  is  from  the  liability  of  the  bladder  to  bo 
wounded  by  the  displaced  spictiles  or  splinters  of  bone.  In  one-half  of  the 
fatal  oanes  analyzed  by  Lyon,  urinary  intillnition  wan  the  cause  of  death. 
Xelaton  relates  a  i-ane  at  the  n*")[utal  Saint-LoiiiH  of  a  woman  who  had  a 
frnctuivd  pubis,  a  splinter  IVuni  winch  had  peiK-U"aied  both  the  bladder  and 
the  vaginii,  and  whic'h  lie  removed  through  the  latter  canal,  yet  who  recov- 
ered, notwithslandintj  br»th  urinary  infiltralii>n  and  abncess  followed.  This 
patient  was  probably  the  same,  says  Mal^aigne,  that  in  after-years  hud  a  cal- 
culus removed  from  her  bladder  by  Lenoir,  at  La  Pitie.  the  nucleuB  of  which 
was  a  fi-agment  of  bone.  In  a  case  of  fracture  of  tho  body  of  the  pubin  in 
a  female,  under  the  care  of  Maret,  an  obHtruction  was  encountered  while 
attempting  to  introduce  a  catheter.  On  making  an  incision  into  the  labium, 
this  obstruction  was  found  to  be  the  principal  part  of  llie  body  of  tht^  pubis: 
the  fragment  was  removed  without  difficuli y  This  patient  I'ttcovered.  and 
afterwards  became  the  mother  of  two  children,  Ruptures  ol^  the  bladder 
are  not  always  produeed  by  a  fi-agment  of  bono:  if  the  organ  hapjH'ns  to  bo 
distended  at  the  time  oi'  the  accident,  it  may  be  lorn  by  the  concussion  alone. 
Whenever  the  opening,  as  shown  by  Sir  Astley  C'ot)per,  is  above  thi*  ]»erilo- 
neum,  a  fatal  termination  follows  fi-om  peritonitis,  but  when  it  is  below  this 
membrane,  in  tho  cellular  tissue  of  the  pelvis,  recovery  is  possible,  though 
abscesses  and  sloughing  may  be  anticipated. 

Symptoms. — Severe  pain,  aggravated  by  pressure  on  the  body  of  the  bone, 
inability  to  stand  or  to  walk,  and  a  feeling  of  falling  apart,  with  eceliymosia, 
constiiulo  the  principal  phenomena  attending  this  fracture.  .Sometimes  by 
grasping  the  tuber  of  the  ischium  with  one  hand  and  the  body  of  the  pubis 
with  the  (tthor,  and  pressing  in  opposite  directions,  both  crepitus  and  motion 
may  be  felt. 

Treatsiknt. — Little  in  usually  to  be  done  In  the  way  of  re<iiiction,  as  it  is 
improhaltle  that  mueh  ilisplaecnient  will  be  di.scovered,  save  pt-rhaps  in  cases 
where  the  bones  are  separateil  at  the  syniphysis.  The  pelvis  may  be  sur- 
rounded with  a  strong  niu.-^liu  bandage,  or  with  a  broad  pieee  of  leather 
having  buckles  and  straps  attached  by  which  it  viu\  Ix-  <li*awn  as  tightly  as 
may  be  desired  and  thus  press  together  the  ilisjoinrd  bones.  The  dressing 
which  I  prefer,  and  which  is  muc-b  moiv  .simple  and  etticient,  is  a  strip  of 
adhesive  plaster  four  irtehes  wide  and  sullUiently  Ujng  to  extend  two-thirds 
around  ihe  pelvis.  Over  the  hypogastiiuni  a  piece  of  muslin  must  be  laid 
so  that  the  hair  covering  this  region  shall  not  become  adherent  to  the  plas- 
ter. In  the  applicafion  of  the  latter,  the  tliighs  must  be  flexed  and  kept  close 
to  each  other,  so  as  Ur  relax  the  ad(bu'loi*s.  the  i>ectineu»,  the  psoas,  and  tho 
iliac  muscles;  the  innominate  bom's  must  next  1k»  pressed  strongly  together, 
and  the  adhesive  strip  laid  on  so  as  to  cross  anteriorly  from  one  side  of  the 
pelvis  to  the  other,  its  upper  margin  being  a  little  above  the  anterior  superior 
Bpinous  processes  of  tbr  iline  bones.  Should  the  i*ami  of  the  pubic  bone  be 
displaced,  presKiire  sh<fiiM  be  made  upon  the  salient  |K>int.s,  and,  if  the  patient 
is  a  female,  a  Hnger  rnay  be  jiassed  into  the  vagina  and  thus  act  very  effect- 
ually in  pressing  a  fragment  into  i)laee. 

The  condition  of  the  bladder  must  be  carefully  inquired  into,  as  from 
this  quarter  cornea  the  greatest  danger.  A  gum  catheter  should  therefore  l>o 
immediately  passed  into  the  organ  and  allowed  to  remain  until  it  has  Iteen 
ascertained  that  this  viseua  is  uninjured.  This  shoidd  takt^  precedence  of 
everything  else.  We  must  not  wait  until  the  extnivasation  takes  pluec 
before  employing  Ihe  instrument :  this  is  the  verj'  mischief  which  we  uesire 
to  prevent.  Should  a  rupture  in  the  organ  exist,  if  the  urine  he  kept  en- 
tirely drained  away  for  seven  or  eight  days  we  may  hope  that  the  rent 
by  this  time  will  be  sufficiently  re])aired  to  ])revent  leakage.  In  the  event 
of  subperitoneal  or  pelvic  urinary  infiltration  being  present,  the  signs  of 
which  are  paiu,  swelling,  and  diE»coloi*atiou  iihv  lust  two  advancing  forward 
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and  Bpronding  over  tho  porinoiini  and  the  Bcrotum,  and  Romotimci8  ar<^Anv 
prtnied  by  bloody  micturition),  free  incisioiiM  must  be  made  without  dehiy  into 
tho  scrolum  or  the  |KTirioum.  In  some  itiBtauees  the  urethra  has  bcHJii  torn 
entirely  or  partiiilly  acroKS,  near  the  neck  of  tho  bladder,  nfi  in  the  caneA  of 
M.  Nivet  and  M.  Hondot,*  also  in  ouo  rej»orted  by  Dr.  (>lark  in  tho  Masfta* 
ohusotls  General  llospitul-t  In  such  u  complication  the  perineum  should  be 
opened  and  the  incisions  earned  into  the  bladder,  an  in  the  operation  for 
atone,  in  order  that  tho  urine  may  have  an  unobHtruole<i  escape.  Intlamnia- 
tion  must  be  combated  by  leeches  and  external  warmth,  and  pain  controlUni 
by  opiates. 

Fractures  of  the  IsohioiiL 

Fnicturea  of  the  iHcbium.  thouj^h  oHen  conjoined  with  eitnitar  injurieaof 
tho  pubi8,  are  not  so  common  as  thofio  of  the  other  bones  of  the  pclrK 
Only  twice  in  fifty  recorded  cases  of  pelvic  fracture  was  it  met  with  in  lh» 
Penimylvania  HoHpital.  The  inchium  may  be  broken  in  the  courno  of  iU 
aMCenditi^  ramuy.  or  where  the  latter  joins  tho  dencendini^  branch  of  tbd 
pubis  ;  also  through  the  tuberosity  ;  and  last,  near  to  tho  acetabulum. 

CArsEs. — In  addition  to  tho8e  already  d^ 
scribed  as  beinjr  productive  of  jx'lvic  fractures, 
fallM  upon  the  butlticks  are  to  \w  mentioned. 
In  one  case,  prewHuro  made  during  iho  instru- 
mental delivery  of  the  fa'tal  In^ad  caujw<l  the 
accident.  The  risk  to  the  urethwi  and  bhiddrr 
is  quite  as  great  in  fractuivs  of  !he  ischium  at» 
in  !ho.^e  of  the  pubis.  In  Hevenil  reiNirdcd 
cases  of  the  injury  there  existed  both  an  ex- 
ternal wound  and  comminution  of  the  born*. 

Symptoms. — A(Yor  an  accident  producing 
fracture  of  the  ischium,  there  will  l>e  inability 
to  stand  or  to  walk,  or,  at  least,  great  ditHculty 
in  attempting  either  without  support.  By 
placing  tlie  j)atient  on  the  breast  and  gra^p- 
ing  tl»e  tuberosity  of  tho  bone,  mobility  and 
The  fracture  can  aometimes  be  dinritven^d  by 
a  digital  exumination  made  through  tho  rectum  or  through  the  raginii,eTrD 
when  nothing  abnormal  can  be  detected  by  an  external  inspect  too  of  tho 
partH. 

When  Iho  fracture  iw  a  compound  one,  a  caret\jl  exi»loraiion  should  bo 
made  by  a  tinger  introduced  into  the  wound.  The  dir*jtlacement  foUowing 
a  delucliMient  of  the  tuber  ischii  will  be  in  a  downward  direction,  in  oonao- 
quencc  of  the  attachment  of  the  hamstring  muscles. 

Trkatmkxt. — The  patient  nmy  be  placed  upon  eitlier  I  he  back  or  thi?  aide. 
If  ll»t*  f(irmer  position  is  adopted,  the  limbs  should  bo  modurat<*ly  flexed  «r«r 
pillows,  and.  to  prevent  the  tuberosities  from  pressing  against  the  roatlrcflM, 
an  ovuidal  air-bag  ur  a  ring  cu.shion,  one  inch  tnick.  should  be  placod  biMirath 
the  pelvis,  tho  limbs  being  then  secured  together.  The  catheter  xnuM  be 
passed  in  order  to  ascertain  tho  condition  of  the  urethra  and  the  bladdctr, 
and  to  remove  the  urine  if  there  is  the  slightest  gi-ound  for  suppoaiug  ibftl 
either  has  sustained  injury. 

Fractures  of  the  Acetabulum. 

Of  flfly  cases  of  fracturen  of  rhc  pelvi«  placed  on  the  records  of  the  Penn- 
sylvania  ilospitnl,  ten  extended  into  the  acetabulum. 
The  floor  of  the  ca\ity  may  bo  traversed  by  a  single  fissure  or  by  a  ntimbor 

*  MalfaiiRTie,  FruturM  mid  DivlocHlioni,  PscknrtJ'f  tmai.,  p.  ASO. 
t  Bofltoa  M«aic»l  a&d  8urgiaU  JouniftI,  vot  ill.  p.  M6. 
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of  radiating  !ino«  of  fVaelnro,  without  displacement;  or  it  may  be  driven  before 
the  head  of  lhi>  femur  inlotlio  pelvic  cavity  ;  or  themari^iii  of  tho  cavity  may 
be  ('hipped  off:  or.  hislly,  the  three  pieces  which  conjoin  to  form  ihc  cotyloid 
ciivity  may  be  eoparaicd  from  one  another,  au  accident  moHt  likely  to  occur 
in  younjyf  &ubJectH.  Tht?  crtbinel  of  Professor  Neill  contains  a  Bpccimen  of 
this  kind  (Kig.  772)  in  which  the  union  is  complete  and   with  very  little 

callus  on  the  articular  surface.      Mo^u-o* 
Fig.  772.  ha»  re<'orded  a  case  in  which  I  he  head  of 

the  fenmr  was  dnven  through  the  ace- 
tabulum into  the  pelvis.  (Fig.  773.)  K 
very  remarkable  case  of  i  hit*  kind  wat*  the 
*'  Old  Piper.'  known  on  both  tsidch  of  the 
Atlantict  who  died  in  February.  1839, 
in  the  Mercer  Hospital,  from   tubercular 
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di(»ea»c.  Several  yeai*s  before,  ho  had  met  with  a  severe  injury  of  the  hip, 
which  at  the  time  was  regarded  as  a  fmcture  of  the  neck  of  the  ihi^n- 
bone.  Thw  man,  after  being  treated  for  8ome  time,  was  able  to  walk  long 
diBtanc*es,  although  somewhat  lame.  After  his  death  it  was  found  that  the 
old  injury  oonsi-^led  in  a  fi-acturc  oi  the  pubis  and  also  of  the  acetabulum^ 
allowing  the  head  of  the  femur  to  pass  into  the  pelvis,  where  it  had  remained, 
covered  by  a  t*\wl\  of  bone. 

When  the  margin  of  the  acetabulum  is  broken,  it  permits  the  head  of  the 
femur  to  shp  when  the  thigh  is  rotated,  producing  as  a  necondarj'  result  a 
luxation,  in  which  cane  the  Iigamcniiim  teres  may  be  torn. 

Causes. — Fractures  of  the  acetabulum  are  produced  by  violence  applied 
up<m  the  side  of  the  pelvis,  or,  more  commonly  perhaps  by  falls  or  dIows 
received  upon  the  trochanter  or  the  knees. 

SvMKTOMS. — These  fractures  are  very  obacure,  and  are  liable  to  be  con- 
founded with  fractures  of  the  neck  of  the  femur,  or  with  disloCHtion  of 
ite  bead.  There  are  no  signs  clearlj'  distinctive  of  this  injury.  When  we 
carefully  analyze  the  symptoms  presented  in  the  cases  on  record,  wo  find  a 
singular  want  of  unitormily  in  their  phenomena. 

In  a  case  of  this  iojuiy  under  my  care  some  years  ago,  in  a  very  prominent 
citizen  of  Philadelphia,  there  was  no  t^hortening,  although  the  most  careful 
monsui'emcnls  were  made.  Pressure  over  t  he  body  of  the  pubis  caused  no  pain, 
and  the  pittient  wan  able  to  sit  up  and  ride  a  <listance  of  nearly  two  miles  to 
his  home  at^er  the  accident.  He  was  uble  t(>  raise  the  limb,  and  to  flex  the  leg 
upon  the  thigh,  and  the  thigh  upon  the  abdomen ;  he  could  invert  and  evert 
the  toes  ;  there  was  no  crepitus  like  that  of  fracture,  and  he  had  entire  com- 

*  Aiu«Honn  Journal  of  tbo  Medical  Sctences,  AnfTUBt,  1839. 
t  Bryant,  Medico-Chirurgloai  TruuaclioiM,  vol.  xxxir. 
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nianJ  uvor  iho  bhidrler.  The  only  movement  which  onused  severe  pain 
tho  attempt  1o  turn  upon  the  side,  and  ihi**  (»fcrtMiuned  violent  nrtUticular 
Rpartms.  When  the  ihifjh  wan  flexed  n\n>u  the  pulviH  and  then  mtattHl.  the 
arc  of  the  circle  described   was  unifonn  uj)  to  a  certain  pnint.  luit   hey<>i»d 


that  the  head  of  tlie  hone  an(K*aix»d  to  Hiip.    On  the  Htretigth  of  thin  peculiar 

le  lip 
treatnienl  adopted  Heeordin/jjly-    ^^  subsiequenl  autopsy  nut  only  pi*oved  that 


symptom  a  fracture  (if  the  lip  of  the  cotyloid  cavity  wan  sustpected.  and  the 


thiH  watt  the  cane,  hut  also  revealed  a  tVaeture  of  tlie  tiooroflhe  aeulAhtiJuuu 
through  which  the  fii»ger  could  he  thrust  from  the  pelvic  wde. 

In  distinguifthina:  between  tVnctiiros  of  the  rim  of  the  acetabulum  and 
thofle  of  the  cervix  of  the  femur,  attention  Hhould  be  given  to  the  fulhivriug 
particulars: 

Firsts  iu  fractures  of  the  neck  of  the  thigh-bone  (unlens  iin])acled)  the 
foot  is  everte^l,  ot^en  lying  on  its  outer  Bide.  In  the  ca.sos  of  fractunr  of  the 
rim  of  the  acetabulum  the  verity  of  which  has  been  determined  by  pewl- 
mortein  examinations,  the  toes  were  turned  inward,  in  one  case  very  fuightly 
outward  at  firHt.  though  aftorwarda  changing  lo  the  other  ditvction. 

Sei'ondy  iu  fi-aclures  of  the  neck  of  the  femur  the  trochanter  major  should 
be  found  appreciably  nearer  to  the  cre»t  or  to  the  niilerior  spinous  process  of 
the  ilium  than  in  a  fracture  of  the  lip  of  the  acetabulum  attended  with  dis- 
placement of  the  thigh-lw^ne,  inasmucli  as  the  head  of  the  latter  18  much  mora 
voluminous  than  its  neck,  and  therefore  keeps  the  trochanter  out. 

Hiird^  in  fractures  of  the  neek  of  the  femur,  if  the  shortening  is  overt*(»me 
by  extension  it  will  immediately  reappear  on  the  removal  of  the  forew,  in 
whatever  direction  the  axis  of  the  limo  is  placed.  In  fracturen  of  the  rim 
of  the  acetabulum,  if  the  thigh  is  drawn  to  its  proper  length,  and  at  the  aoine 
time  the  head  of  the  bone  directed  towai*ds  the  broken  side  of  the  oaviiy,  tlie 
eborlening  will  occur  while  the  limb  is  so  ])laced. 

Fourth^  the  crepitus  in  fnictutvs  of  the  neck  should  be  more  nide,  rou^h^  fxr 
grating  thnn  in  those  of  the  rim  of  the  aeelnbtdum,  since  iu  tlie  lirst  there  ftra 
two  irregular  surfaces  of  bone  rubbing  together,  whereas  in  the  !att4>r  the 
cartilaginous  surface  of  the  head  of  the  femur  forms  a  modifying  element  In 
the  sound  elicited  by  contact  with  the  broken  surlace.  This  was  very  notice- 
able in  a  case  which  I  once  examined,  the  sound  being  exactly  like  that  which 
is  experienced  when  the  surfaces  of  a  relaxed  joint  are  made  to  play  upon 
each  other. 

The  signs  which  should  distinguish  this  fractui^o  IVom  a  simple  diAlooatioo 
are  mainly  two.  Firtit.  iu  simple  luxation  there  is  a  definite,  generally  ud* 
van'ing,  direction  of  the  foot :  it  is  either  inverto*!  or  everted.  Not  so  id  this 
fiiicture;  the  toes  may  point  in  any  direction.  Secondly,  in  simple  luxatioD 
the  head  of  the  bono  once  restored  so  remains,  while  in  iVactnrv  it  slipa  again 
into  it«  abnormal  position  as  soon  as  the  reducing  force  is  withdrawn. 

The  same  uncertainty  attends  fractui'es  of  the  floor  of  the  aeetabultim. 
The  shortening  varies  ft-om  half  an  inch  to  two  inches;  the  foot  niav  b« 
inverted  or  everted.  If,  however,  the  surgeon  encounter*  a  case  in  which, 
after  unusual  violence  has  been  applied  to  the  pelvis. — as,  for  example,  over 
the  trochanter. — there  follow  shortening,  acute  pain  when  the  joint  is  tnoved, 
crejMtus  prmluced  by  extension  and  relaxation  of  the  limb  nither  tban  by 
rotation  and  flexion,  and  if  in  addition  the  great  tii»chanter  is  found  nearer 
to  the  anterior  inferior  spinous  proeess  thnn  that  of  (he  sound  fti<ie.  with  the 
foot  »hf>wing  no  special  tendency  to  evennion.  the  prestimption  is  that  thecal 
is  one  of  fVacture  of  the  floor  of  the  aeotabultim.  If  the  patient  xhuuld  be  a 
female,  much  light  might  be  thrtjwn  upon  the  raM-  by  an  vxploratitjn  ttinmffh 
the  vagina,  by  which  any  undue  prominence  within  the  |)elvis  could  l»e  di^ 
tecled  ;  and  to  those  practitioners  who  advocate  the  intmducing  of  the  hnod 
into  the  rectum  for  purposes  of  exploration,  a  new  Held  for  diagiii»Dt!i  b 
opened,  though  it  might  be  ditfieult  to  say  which  of  the  twain.  iJie  hand  or 
the  head  of  the  boiK%  would  be  capable  of  doing  the  most  damage  within 
the  pelvis.      In  these  eaaes  the  obturator  nerve  is  liable  to  injury*,  awl  a 


painful  condition  of  Ihc  musclefl  to  which  it  i«  distributed  would  follow.  In 
the  oust*  of  (he  "  Piper"  reforred  to.  eont^iderahlo  pain  was  experienced :  and 
ill  Morel  Lavellee'g  patient,  recorded  hy  Malgaigue,  the  severe  pain  preMcut 
w«8  8UppOKt>d  to  he  duo  to  coxalgia. 

Trkatmknt. — TliiB  should  he  very  much  the  same  as  that  for  ft*acture  of 
the  thigh,  namely,  a  fraciure-hed,  prepared  as  for  the  latter,  and  ext«nHion 
by  meann  of  a  weight  attached  to  the  limb  by  adhesive  strips.  A  broad 
adhe&ive  baud  drawn  acroHs  thu  fi-ont  of  the  nelvis,  or  around  it,  if  the  lip  of 
the  acetabulum  in  supposed  to  bo  broken,  will  aid  in  keeping  the  head  ol  the 
bone  in  ponition,  by  making  pressure  over  the  trochanter.  The  bladder,  of 
coU!*se,  MiUHi,  ivceivo  early  aitention.  and  the  urine  be  dniwn  if  necessary. 
Pain  and  musfubir  spasms  should  be  controlled  by  h\^>odermic  injections  of 
morphia,  and  anilfthlogistie  remedies  employed  to  meet  such  inflammatory 
complications  us  may  arise. 


quency  of  fractures  in  the  upper  and  Ihe  lower  extremity. 
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Fractures  of  the  Lower  Extremity. 

There  is  some  difference  of  opinion  among  writ ei*s  as  to  the  relative  tVo- 

Of  1572  fractuj-es 
Hospital  dunng  a  period  of  twenty-ono 
years,  681  wer«  of  the  lower  a»»d  665  of  the  upper  extremity.*  Malgaigne 
analyzed  2.^28  t^'aciui'cs  [Yain  the  records  of  the  Il6tel-l)ien,  and  found  1006 
beltuiging  to  the  lower  and  850  to  the  upper  extremity.  Lonsdale  examined 
the  fractures  at  the  Midrllesex  Hospital  for  six  years.  There  were  treated 
1901,  of  which  51*5  were  of  the  h»wor  and  7tU  of  the  upper  extremity.f  In 
Lonsdale's  collection  an  account  was  kept  of  the  walking  cases,  such  as  wore 
dressed  at  the  hos])iial  but  did  not  enter  its  wartis,  and  consequently  it  forms 
the  basis  fur  a  reUalile  estimate.  Of  8667  fractures  recorded  on  the  books 
of  the  Penusylvahiiii  Hospital,  3910  occurred  in  the  lower  extremity  and 
3760  in  the  upper;  but  these  were  all  in-patienta.t 

For  the  satisfactory'  treatment  of  fractures  of  tlie  lower  extremities,  espe- 
cially of  the  thigh,  a  (Vacture-bed  and  mattress  are  nec:e8Hary.  These  have 
b«en  particularly  described  on  page  810,  and  need  not  again  be  referred  to. 
These  fractures  may  be  divided  into  thoso  of  the  MeV/A,  the  leg,  and  the  foot. 

Fractnrei  of  the  Femur. 

The  femur  is  the  largest  hone  in  the  skeleton,  its  construction  rendering 
it  capable  of  resisting  a  great  amount  of  force.  Before  those  important 
changes  which  aiv  incident  to  advanced  life  tuke  place  in  its  texture,  very 
greaf  violence  is  i-equired  to  sever  it«  tibrea. 

The  most  convenient  classification  of  fracturea  of  the  femur  is  into  those 
of  the  upptT  extremity,  thoso  of  the  shaft,  and  those  of  the  lower  ejctremiti/. 

In  forty-four  years — fi-om  1830  to  1874 — there  were  treated  in  the  Penn- 
sylvania HoHpital  1181  fractures  of  the  thigh,  143  of  which  were  compound, 
fn  885  of  these,  in  which  the  sex  was  named,  745  were  males  and  140  females, 
152  occun-ed  in  boys  under  ten  years  of  age.  and  the  largest  number  (164) 
between  the  ages  of  ten  and  twenty.  The  mortality  in  the  whole  number 
of  1181 — which  was  16^ — may  appear  somewhat  heavy;  but,  when  we  con- 
sider the  H<.'vure  injuries  whirh  in  very  many  of  these  fractui-es  complicated 
the  ciises,  it  will  not  create  wunirise. 

In  fre<piency,  fracttires  of  the  femur  are  ranked  by  Malgaigno  first,  by 
others  about  fifth  in  order,  as  compared  with  like  injuries  of  the  other  hones 
of  the  skelettm,  except  in  the  case  of  children,  in  whom,  according  to  M. 
Colon,§  they  stand  .second  in  order.  They  constitute  about  thirteen  per 
cent,  of  the  whole  number  of  this  clas^  of  accidents  registered  on  the  books 
of  the  Pennsylvania  Hospital;  that  is,  they  occurred  1181  times  in  8667 
oaacH. 

*  HdIoom's  Syitem  of  Surgery,  vol.  ii.  p.  S43.  f  lionsdftl*  ud  Pnicturtw. 

The  afrgriwiita  number  uf  fracturaii  up  Ut  the  prMBDt  data  aXModi  17*000. 
lluluiM't  SytUta  uf  Surgery,  vul.  ii. 
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Fractures  of  the  Upper  Extremity  of  the  Femur. 

Tlw  pro])orlioii  wliich  iVacliuvs  ol'  iU*i  uj)pur  t'Xtivruity  of  the  femur  bow 
to  tho&b  atfecting  other  parts  of  the  bono  was  found  by  Bryant,  al  Guy's 
Hospital,  to  bo  about  one-fifth,  or  44  limes  in  207  caseH.  In  the  Pennsylv*. 
Ilia  Hospital  it  is  about  one-neventh,  having  occurred  171  timej*  in  1181  caaisL 

The  aivisioUK  under  which  it  is  proposed  to  treat  these  injuries  are  intra- 
capsular^  extra-capsular,  mured,  and  trochanteric  fnietureH. 

lutra-capsular  Fractures  of  the  Femur. — Fractures  which  involve  the  nock 
of  ihe  femur,  and  which  fall  onlircly  within  (ho  insertion  of  the  cmpsulo  of 
the  joint,  are  called  intra-capsular.  They  are  peculiar  to  advanced  life,  Ai»d 
occur  most  frequently  in  females.  These  fractures  are  remarkable  in  two 
reapcets:  rii-st.  on  account  of  the  tritlinej  amount  of  foiT-e  ne^es-sjiry  tor  their 
production;  and,  seconiily.  for  their  failure  to  unite  by  bony  matter. 

The  causes  of  all  cervical  fractures  arc  predi^poMin^  and  exciting.  Ff  we 
compare  the  femur  of  middle  life  with  one  from  a  [lermm  i»f  advanced  life, 
a  notable  ditierenco  in  the  form  of  their  ui)per  extix-miticfi  will  be  observed 
In  the  bono  of  a  porson  at  middle  life  the  neck  is  long,  and  joins  the  shaft 
at  an  obtuse  angle,  whilst  in  the  bono  of  an  old  person  the  neck  is  smaller, 
and  is  placed  more  nearly  at  a  right  angle  with  the  shalt.     (Comjiaro  Figs. 

774,  775.)      This  distinction  i« 

Pw.  774.  denied  by  Mr.  Canton.*  but  I 

_    .  have  had  abimdant  evidence  to 

satisfy  me  of  its  correctness. 
Not  only  is  there  this  change 
Pio.  77fi.  i»  the  fonn  of  the  bono,  but 

a  very  i*emarkabto  ono  takes 
place  in  it,s  slructuix?.  As  ago 
advancoB,  the  nutrition  of  this 
part  of  the  femur  is  greatly 
disturbed.  The  cells  of  the 
spongy  tissue  become  r&refied 
and  filled  with  fat,  the  coro- 
j»ttet  tisaueextremely  tbin.  and 
the  entire  nock  diminisht^s  lu 
size.  Mr.  Brant*by  C«x»pert  has 
shown  that,  whatever  chem- 
ical alterations  take  place,  the 
r«mnr  In  old  api.  fnigility  of  the  neck  cannul  be 

attributed,  as  has  be«*a  sup- 
posed, to  an  inci^ease  in  the  earthy  or  inorganic  salts;  on  the  contrary,  tbe«e 
salts  are  very  much  HiminishiHl,  and.  what  is  singular,  this  diminution  ia  coa- 
fined  to  the  neck  alone,  and  does  not  involve  the  shaft  of  tlie  l^»ono.  Ah  lh«^ 
changes  just  notict-d  appear  to  .affect  females  more  than  males. — a  Tact 
tirely  in  accordance  with  their  greater  ten<iency  to  fatty  degeneration  in 
the  tissues  of  the  body, — wo  find  accordingly  the  former  mont  iVequeiiily 
subject  of  those  IVactures.  This  clianged  direction  of  the  neck  of  the  Ik> 
in  the  aged,  c8i>ecially  in  ivfcrenee  to  the  broad  female  pelvis,  favors  the  aecJ» 
dent,  from  the  manner  in  which  the  weight  of  the  body  is  transmitted  u>\}sm 
femora.  There  is  another  change  of  the  neck  of  the  femur,  the  roHult  of 
rheumatic  arthritis,  which,  by  the  atrophy  it  induces,  enfe^^bles  the  l>one  and 
renders  it  liable  to  bo  hwken.  Every  year  over  filty  increases  the  pr(rf»- 
bilities  of  a  fracture  of  the  thigh-bone  being  intra-caj>sular.  Sir  Amfory 
Cooper,  in  251  cases,  mot  with  only  two  in  which  the  patienta  were  under 
fii>y  years  of  age.  I  have  seen  uiie  case  of  the  injury,  proved  bv  an  But4»p)iyf 
in  which  the  patient,  u  sailor,  was  under  forty  yeai-s  of  age.     As  lo  thr  rvU- 

•  llnloiM'M  Sriteoi  of  fiargory,  vol.  H.  p.  S47. 
X  Q%3'b  UiMp'ltiU  K*poru,  lft4&,  Sd  8ftn«.  vol.  liL 
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tive  ftrqueney  of  intra-  and  extra  capsular  fnicluros,  it  must  still  be  con- 
siticrcii  an  npi-n  quowtion.  Miil/rui/^iu'  t^xamined  till  ihc  t'l-actiires  of  the 
con'ix  ill  tho  jHipuyti'en,  St.  Bartholomew.  Ihiblin,  and  liiclmiond  muHOiima, 
niakiiiju;  iu  ilie  it^groipitu  lOli,  and  ol'  thenu  61  warn  iiUni-fjipKiilnr.  Nelaton 
aud  BonntM  bolievud  ibat  extra-eapHular  fractures  were  very  nmch  the  most 
numerous.  In  the  museums  of  ttie  College  of  Physicians  of  Philadeliihia 
and  the  University  of  Pennsylvania  there  are  23  fraeturca  of  the  necK  of 
this  bone,  10  of  which  are  intra-ciipsular.  Of  171  fractures  of  the  upper 
extremity  of  this  bone  admitted  into  the  Peuuaylvauia  Hospital,  49  were 
intra-capsular. 

Causks, — The  exciting  or  determining  causes  are  usually  of  a  very  trivial 
nature,  such  as  falls  upon  tlie  pavement,  strikin»^  u]>on  the  knee  or  trochanter 
major,  turning  in  bed  while  the  foot  is  entanglcil  in  the  clothing,  or  tripping 
upon  the  carj>et  while  walking  across  the  mom.  I  have  seen  the  ftraur 
broken  by  the  musculur  ytfort  of  pulling  on  a  boot.  Some  im[»ortance  is  to 
be  attached  to  the  direction  in  which  the  force  is  communiciited  to  the  bone. 
M.  liodet,*  by  a  series  of  experiments,  came  to  the  fullowing  conclusions: 
first,  that  force  acting  vertically — us  when  a  person  falls  upon  the  feet  or  the 
knees — will  protluce  an  oltliijue  intni-capsular  fracture;  second,  that  when 
acting  from  bcl'orti  backward  it  will  produce  a  transverse  intra-eaj>suiar  t'rao- 
ture ;  and,  third,  that  when  acting  from  behind  forward  a  mixed  fracture,  or 
one  both  within  and  without  the  capsule^  will  result.  While  these  conclu- 
gfons  in  many  cases  are  correct^  there  are  certainly  numerous  exceptions  to 
this  rule. 

Patuoloov. — The  fracture  may  trnvei-se  the  neck  at  any  point  between  the 
head  and  the  attachment  of  the  capsular  ligament  (Fig.  776),  sometimes  en- 
cn)achingu]>on  the  head  itself.  The  line  of  separation  may  be  oblique  (Fig.  777) 
or  transverse,  complete  or  incomplete.    The  periosteum  otten  remains  untom. 


Fio.  777. 


A  OoBiplttt  iBtn-ckimlmr  fnctnrv,  of  b1o»  raotiKw*  vMndltig.    h  8aiiM  •peclniMi, 


ObllQu*  lotra-capfttUr 
trmctan. 


and  serves  to  prevent  dit^placement.  An  incomplete  intra-capsular  fracture 
has  l>een  doubted  :  bur  its  pO'Jsibility  seems  to  huve  been  established  by  Dr. 
Jackson's  case.|     Anothur  condition  is  that  of  impaction,  one  fragment^ — the 

»  lower — being  forced  into  the  si)ongy  substance  of  the  head  (Fig.  778),  or 
there  may  be  a  kind  of  dovetaihng  or  mutual  intcr|>enctration  of  the  nieces. 
Epiphyseal  detachments  from  the  head  of  the  femur,  in  roung  suuject8, 
have  been  asserted  by  Liston,  and  by  several  others  since  Lis  day.  Until 
this,  however,  has  been  verified  by  an  autopsy,  this  accident  cannot  be  re- 
garded as  established. 

•  L*Exp6rion«e.  14  Mnrfl,  \MX, 

"f  BoftoD  IJedicsl  i^nd  SargioiU  Juaronl*  vol.  iv.  p.  S31. 
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Fio.  778. 
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iiiu-ui)MDlar.— Blgelow. 


The  Boft  parts  also  participate  in  the  injury.  The  reflected  portion  of  the 
capsule  is  genemlly  more  or  loss  torn  :  hhiod  flows  from  tin?  rupturtxl  ve6- 
Bcls  ;  and,  under  the  stimulus  oi'  the  injuiy,  the  joint  will  be  filled  with 
synovin  and  eerum,  mingled  with  the  effused  blood.  After  several  days,  part 
of  the  blood  wdl  tind  its  way  toward»  the  surface  of  the  hij»,  and  a*  suocu- 

laueouK  djseoloration  apfxmr.  If  there 
is  much  di^ptaeemeut  or  movement  he- 
tween  the  fragmentti,  an  inflaummtory 
thickening  of  tfie  capsular  ligament  will 
result,  and  in  old  ca^es  noduleM  of  bone 
may  be  seen  incorporated  with  '\i»  sub- 
stance. The  broken  ends  may  l>e  loosely 
connected  by  tibrous  tissue,  or  ihey  may 
be  bound  togoihor  with  considerable  firtu- 
nesB.  The  head  of  ihe  bont*  may  be  hoi- 
h)wed  out  by  attrition  with  the  lower 
fragment,  and  the  latter  be  so  rounded  w 
to  resemble  slightly  a  ball-and-sivket  jf»inL, 
or  both  ends  may  be  entirely  tree  and  dis- 
connected. In  almost  all  cases  where  the 
fnicture  has  existed  for  any  considerable 
length  of  time,  the  neck  of  the  bone,  iti  a 
great  measui-e,  disappears.     (Fij?-  779.) 

Symptoms. — The  signs  of  intra-ca|>i»ular 
fVacture  are  the  occurrence,  after  a  slight 
afHMdent  in  a  person  over  fifty  years  of 
age.  of  pain.  \of*s  of  power  (or  ut  Jea*l  di- 
minished power)  of  the  limb,  unusual  mo- 
bility, deformity,  crepitus,  and  swelling. 
Pain. — This  is  usually  acute,  though  not 
8o  severe  as  in  fVactuivs  extei*nal  to  the  joint,  or  in  the  shnl>  of  the  bt»n«. 
It  is  felt  exleuding  from  (he  gioin  a  short  distance  down  the  thigh,  and  i» 
due  to  injury  of  tho  articular  bmnch  oi'  the  obturator  nerve.  The  move- 
ments which  produce  the  mosr  severe  suflering  aiv  those 
of  rotation.  Patients  frequently  complain  of  pain  oa 
tlie  jtosterior  aspect  of  the  hip  near  to  the  great  tro- 
chanter, and  also  at  the  knee.  When  situated  at  the 
latter  and  persistent,  it  has  been  supposed  to  depend 
upon  inflammation  of  the  hip-jolm,  somewhat  ivsem- 
bling  coxalgia.  While  this,  in  exceptional  cases,  may 
be  true,  it  is  certainly  far  fn>m  being  (rouimon.  The 
Connecti(»n  wdiich  exists  between  the  obtui*ator  and 
the  saphenous  nerves  will  explain  the  pain  which  is 
felt  at  the  inner  side  of  the  kn€*e  after  this  accident. 

Loss  of  function, — In  ivgard  to  this  particular  symp- 
tom wo  meet  with  remarkable  ditferences  in  different 
persons.  Sometimes  the  patient  is  utterly  powerless 
to  flex  or  rotate  the  limb,  or  to  move  it  in  any  position 
whatever;  and  if  placed  in  the  erect  posture  he  is 
unable  to  bear  the  least  weight  upon  the  fitoi.  In  other  instances*  the  Irg 
can  be  niised  from  the  bed  ;  and  frequently  !he  patient  cjin  flex  the  cntin 
limb  by  the  action  of  the  hamstring  muscles,  whicn,  as  tlio  heel  is  drawn  up, 
also  raise  the  thigh.  The  muscles  which  Hex  the  thigh  upon  tbeabdotnoo 
are  iisually  more  disabled  than  those  which  flex  tho  leg  upon  the  iVufb. 
simply  because  in  the  latter  both  the  muscle^  and  the  nerves  which  endow 
thorn  are  more  remote  IVom  the  seat  of  injury.  There  are,  however, 
some  vcr^'  remarkable  exceptions  to  this  symptom  of  disability.  A  ca» 
of  intracapsular  fracture  was  admitted  into  the  Pennsylvania  Uimpital  in  a 
patient  under  forty  years  of  age,  who,  after  the  accident,  not  only  walkiJii 


Fio.  77» 


Xrrk  of  famurab 
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to  the  institution  from  a  diManee  of  two  fiquares,  but  also  made  hie  way  to 
thf  Third  wtory  of  thu  huildiiii^.  A  sycoiid  pnliuiit.  who  wuh  under  my  L'aro, 
jind  who  had  a  frut'lure  williin  tht*  joint,  was  for  yeait*  ulwnyt*  ahlo  to  walk 
with  a  L'liiw,  an<l  frc<iucntiy  without  one.  The  verity  of  tht*  injury  was  iu 
buih  vnfiGs  fHlahlished  hy  a  pnsi -mortem  examination.  Tlicse  cases  have 
been  explainetl  in  variiuis  wayn, — by  inipaotiou,  by  intcreulutiuu,  and  by  an 
unbroken  periosteum  preveiUiii^  a  weparaiiun  of  the  fi*a^mentfl.  While 
these  conditions  no  doubt  *K*casiunaIly  do  exist  and  eonfer  the  sinj;ular  power 
whi<!h  w  poHbussed  over  the  damaged  limb,  such  is  uot  invariably  the  case. 
In  one  of  the  palientH  just  referred  to,  the  head  of  the  l>«jne  had  beoome 
deeply  excavated  by  the  action  of  the  neek  upon  its  surface,  which  served 
to  prevent  displacement  of  the  fnigments. 

Prfternatural  mobility, — The  ordiiiaiy  methods  of  movement  fumi*»h  but 
little  information,  as  it  must  necessarily  be  a  very  difficult  task,  even  with 
the  keenest  tact,  to  distinguish  the  movements  of  the  fracture  iVom  those 
natural  to  the  joint.  When  the  limb  is  rotated,  the  trochanter  will  be  found 
to  describe  the  arc  of  a  smaller  circle  than  does  the  corres|Xjnding  process  of 
the  sound  f^ide.  inasmuch  as  the  coiitiv  of  motion  is  brought  nearer  to  this 
prominence.  M.  Maisonneuve  adopts  a  plan  which  gives*  a  practical  value 
to  the  symptom  of  mohilit}'.  He  places  the  patient  on  the  abdomen,  and 
carries  tlie  injured  thigh  directly  backward,  in  which  direction,  if  it  is  broken, 
it  will  go  much  lartUer  than  when  sound,  as  in  the  latter  case  this  move- 
ment will  be  arrested  by  the  neck  of  the  bone  striking  against  the  margin 
of  the  cotyloid  cavity. 

Dpfonuitii- — If  the  fragment*  arc  driven  past  each  other,  there  will  bo 
ehortening  vaiying  from  half  an  inch  to  one  inch,  which  may  be  increased 
to  one  inch  ami  a  half  atler  the  lapse  of  Mune  time.  This  is  duo  to  the 
gluteal  muscles  recovering  the  power  which  had  been  temporarily  abolished 
by  the  violence  producing  the  i'racture.  It  happens  sometimep*  that  there 
is  no  shortening  whatever  at  the  linu*  of  the  injury,  nor  for  some  time  atU^r, 
when  it  a|»pears  suddenly  and  to  a  considerable  degree.  AVhon  this  is 
the  ease,  the  fragments  are  not  displaced  at  the  time  of  the  break,  but  b^- 
some  motion  on  the  part  of  the  patient,  sttme  manipulation  by  the  surgeon, 
or  possibly  some  violent  spasm  of  the  muHcles.  the  ctids  of  the  bono  are 
euddenly  disarmnged.  when  the  limb  is  drawn  upward  by  the  action  of  the 

flutei  inuftcies,  and  inward  towai'ds  the   ilium    by  the    pectiueus.  the    ad- 
uctorH,  and  the  conjoined  action  of  the  psoas  and  itiacus  intcrnua  with  the 
obturator  externus  museles.     (Fig-  780.) 

Again,  a  shortening  which  is  verj"  gradual,  and  which  may  extend  over  a 
period  of  months,  may  occur  without  displacement,  in  consequence  of  a  slow 
absorption  of  the  cervix,  induced  under  the  stimulus  of  the  lewion  and  the 
attritum  of  the  contiguous  surfaces.  The  cases  of  extreme  shortening — two 
inches  or  more — which  have  been  noticed  by  Sir  Asiley  Cooper  and  othere 
can  only  take  place  at  the  expense  of  the  capsular  ligament, — that  is.  by  its 
extension  or  by  its  rupture.  Cases  of  this  nature,  hrtwever,  are  exceedingly 
rare.  With  shortening  of  the  limb  there  is  also  a  change  iu  the  position 
of  the  trochanter  major.  It  is  brought  nearer  to  the  crest  of  the  ilium  and 
becomes  less  prominent.  A  mo<ierate  degree  of  extension,  provided  there 
is  no  impaction,  overcomes  the  shortening,  which  returns,  however,  as  soon 
as  the  force  is  wifhdniwn.  If  the  fragments  are  displaced,  some  undue  ful- 
ness of  the  groin  may  be  detected  in  consequence  of  the  upper  fragment 
pressing  forward. 

Dr.  Allis.  of  this  city,  has  called  aitcntion  to  another  diagnostic  sign  of 
(his  fracture,  or,  iudeed,  of  any  fracture  through  the  neck  of  the  femur, — 
namely,  the  existence  of  a  relaxed  condition  of  the  fascia  lata  between  the 
crest  of  the  ilium  and  the  trochanter  major  on  the  injured  side,  consequent 
on  the  loss  of  the  resistance  which  is  l\tridshed  by  the  unbroken  Cervix. 
Fig.  781  will  illustrate  the  difference  in  the  tension  of  thi«  fascia  in  iho 
two  sides. 
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Eversion  of  the  f(K)t  or  fj^ternal  rotation  of  tlie  limb  confllitutcs  unoihcr  purl 
of  the  deformity.  Thin  must  bv^  disiinguisho*!  from  I  Ik*  slight  outwnnl  <liivc- 
tiou  of  the  tooH  which  is  the  nalui'tti  popition  of  the  limb  when  lelt  uiire- 
strained.  The  rotation  nlhided  to  is  eompiote,  the  fixjt  lyin;^  on  ilH  outer 
border,  whirh  deformity  may  be  exaggerated  by  the  hand,  aa  i>oiuted  out  by 
Gcrdy,  until  I  he  loes  look  lmrkwai*d, — 

a  position  impossible  to  the  sound  limb  p^^  ^gj 

if  the  pelviH  renuiins  Hxod.  The  ever- 
sioii  oflhi'  fool  i»r  the  external  rotntion 
of  the  limb  iw  due  to  three  euuHe*;  lirHt, 
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to  the  action  of  the  external  rotator  miiHelo»«,  the  tendons  of  which  arv  m* 
flerted  into  the  Inxhanteric  fosaa :  secondly,  to  the  uhsenc^  of  that  rodi^ianre 
M'hioh  is  ftirnished  by  the  ligameiitum  teres;  and,  thirdly,  to  the  weight  of 
the  limb. 

There  are  ocxasional  exceptions  to  this  external  rotation  aOor  fracture  of 
the  neck  of  the  thigh-lK>ne»  cuhi^h  in  which  the  fool  may  turn  onlv  sli^^htJv 
outward,  or  ma}'  stand  vertically,  and  in  a  few  inntant^fl  may  be  evm  in- 
verted. With  rcL^nrd  to  the  fir?t  two  positions,  the  explanation  mti«t  bv 
sought  for  in  one  of  three  condiiionn,  viz.,  an  unbroken  {H'l'ioHieum,  inter 
calation  of  the  Bpicula.  or  an  impaction  of  the  fni^fments. 

An  to  invei*ttioii  of  the  foot,  although  J  hitvc  never  Koen  a  case  of  th«*  kiit«l, 
the  fact  of  its  existence  cannot  be  doubted,  as  we  havo  the  testimonv  of 
Pare.  Petit. Stanley.Guthrie.  Dupuvlren.  Malirai^ne,  Robert  Smith.  Ilamiltofi, 
Bigolow,  and  olhors,  to  establish  the  verity  of  this  deformity.  In  Stanlor  i 
case  an  autopsy  proved  that  the  fracture  wan  intra-capsuiar^  as  wae  thr  tmm 
also  in  those  of  Bigelow  and  Robert  Smith. 

Erichsen  ascribcH  the  non-everHion  of  the  ihat  in  thes<'  caKJS  to  p«i 
of  the  external  rotator  muscles.     Such  a  relation  uf  the  fragmeuUj  im 
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external  rotation,  npparcnlly,  can  only  be  det«nnined  by  the  vulnerating 
forre  boin^  a]>|)lii;)i  in  a  ])artirnlur  dii-ection,  namely,  i>n  the  posterior  a.ipeet 
of  the  great  truchantor,  hy  wliieh  thf  limb  will  be  turned  inward  at  the 
time  that  the  iraeturv  takes  plaee. 

Robert  Smith  Htiitos  !hat  when  !*iich  anonialout»  poaitionti  of  the  foot  exist, 
if  exlenftion  ih  made  t*nrti('ii'nlly  nitTgetic  to  n'Htore  the  limb  to  the  proper 
length,  external  notation  will  iiniin^diately  follow  a.H  noon  as  the  extending 
foree  (.'eases  to  act.  Thiw  is  confirmatory  of  the  opinion  that  thia  invci'sion 
of  the  foot  is  duo  to  a  eertain  intei'lofking  of  the  fnigments. 

Crepitation. — Thin  important  symptom  is  often  recognized  with  ditficulty. 

Various  directions  have  been  given  as  to  the  best  method  of  making  it  een- 

siblc.    That  of  Sir  Astley  Cooper  eonsinted  in  extending  the  limb  to  its  proper 

length,  sij  that  the  broken  surfaces  may  Ik*  brought  opposite  to  each  other, 

and  then  rotating  the  U-g  inward  and  outwanl.     I  have  always  mot  with 

the  best  success  by  flexing  the  thigh  to  alnu»st  a  right  angle  with  the  pelvis, 

and  then  rotating  it  while  tnietion  is  beitig  made,  the  tiiiger  and  thumb  of 

the  other  hand  at  the  same  time  ombiiKing  the  articulation.      Persistent 

efforts  to  cfitublish  crepitus  may  be  pnxiuetive  of  evil,  by  rending  any  peri- 

H    osteal  band?<  which  st»rve  to  keep  the  broken  ends  together,  or  by  discn- 

^L  K**K"^K  ""  imi)action,  which,  had  it  been    allowed    to  remain,  might  have 

^B&eti  folltjwed  by  bony  consolidation.     Hence  prolonged  manipulation  is  to 

^Vw  depRU'ated. 

V        Prognosis. — Jntra-capsular  fn»c(ui*cs.  I>eing  peculiar  to  aged  perHons.  and 

™     remaining  ununited,  as  tirat  shown  by  Sir  Astley  Cooper,  must  bo  regarded 

as  very  serious  accidents.     The  dangers  which  threaten  life  arise  from  a 

■  kind  of  hectic  fever,  tVom  bod-soi'es,  intlaniniation,  and  abscess  of  the  joint, 
weanng  the  patient  out  in  a  few  weeks  or  months.  The  possibility  of  nony 
union  in  these  fractures  has  been  discussed 
with  no  little  warmth  at  various  times.  The 
careAil  investigationsof  8ir  Astley  Cooper  and 
the  searching  analyses  of  Hamilton  are  quite 
sufficient  to  show  that,  while  bony  union  is 
j)OM.Hibh)  under  certain  favorable  conditions, — 
Hueh  as  an  unbroken  periosteuin,  or,  acconiing 
to  liigelow.  an  imj)action, — its  occunvnce  is 
so  exeeeduigly  raiv  as  in  no  way  to  invalidate 
the   tnith  of  the   general   law  of  non-union. 

■  \Vc  learn  fi'oin  Hamilton*  that  the  whole  num- 
ber claimed  by  Eun^wan  surgeons  is  nineteen, 
and  about  the  same  number  are  in  this  coun- 

Itrj*.  Two  of  the  latter  belong  to  Philadel- 
phia. Fig.  782  is  a  representation  of  one  of 
these.  This  specimen,  however,  has  been 
sawefl  in  half,  and  tbund  not  to  be  a  ease  of 
bony  union. 
To  determine  with  certainty  the  true  relBr- 
tion  of  a  fracture  to  the  capsular  ligament  by 
dissections  made  months  or  years  alter  the 
accident  is  no  easy  ta.^k.  A  |>ortion  of  a  frac- 
tuix*  may  be  partly  external  to  the  capsule  and 

I  escape  detection.  Dr.  tieorge  K.  Sinithf  has 
shown  that  the  attachment  of  the  capsular  ligament  is  not  uniform  in  dif- 
ferent persons:  therefore,  to  arrive  at  certainty  as  to  thest.'  intra-capsular 
fractures,  it  has  been  very  projierly  advised  that  the  particular  specinien  in 
question  should  be  compare«l  with  its  fellow  femur,  and  not  with  that  of 
another  individual.  When  these  facts  are  considered,  with  others  which 
might  be  mentioned,  such  as  senile  atrophy  (Fig.  783)  and  arthritic  disease 

•  Krnpturw,  etc.,  p.  364.  1871. 

t  loviTtiun  of  tlio  Gftfwal»r  Ligamvot,  eic^  PblUdolpbiB  Mtdiaal  and  SursioftJ  K«|>orter,  1$03. 
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of  tb©  cervix,  there  is  a  very  strong  prohabilily  that  the  number  of  alleged 
specimens  of  bony  union  mi^ht  be  Mtill  further  rwduced. 

The  question  naturally  anses,  Why  di'cs  union  not  lake  place?  Severml 
reasons  exist  for  this,  among  wliieh  may  be  mentlonoii  the  following: 

1.  Deficient  va-scularity.  The  vessels  which  supply  the  head  of  the  bono 
enter  its  substance  by  the  li^anienium  toi*os  and  the  rcfleeted  portion  of  the 
capsule,  and  when  the  fnicture  takes  ])lftce  it  must  dei>e!id  entirely  for  its 

vitality  upon  the  arterial  branch  which  aAconds 
the  round  ligament, — a  stijiply  barely*  sufficieut 
for  its  own  exietenoet  and  Bometimea  not  ^ual  to 
that. 

2.  Whatever  repanttivc  material  may  bo  de|)o«- 
ited  has  no  local  permaneni^c;  that  i^,  there  are 
no  interlacing  threads  of  connective  tissuo  abtiut 
the  fracture  which  can  serve  as  a  nidus  for  ita  n»- 
ception  and  support  while  patising  thivmgh  the 
stages  of  development. 

'A.  Any  ropamtive  material  funnshed  by  the 
vessels  becomes  so  diluted  by  intermixture  with 
the  increased  synovial  fiuid  as  to  be  incapable  of 
progressive  organization. 

4.  MaladjuHtment  of  the  fragments,  or  imjwr- 
fect  coa]>taiion,  and  an  inability  to  maintain  that 
perfect  quietude  so  necessary  to  the  repair  nf 
these  injuries,  also  militati.'  against  union.  The«» 
causes,  together  with  the  action  of  the  numerous 
powerful  mtiscles  which  have  their  attachment  near  to  the  fnxcture,  and 
which  are  disposed  about  the  joint  in  the  most  favorable  directions  for  di»* 
turbing  the  lower  fragment,  constitute  the  chief  reasons  for  non-union. 

Age,  except  iii  so  far  as  old  aiul  intirm  persons  bear  fixed  couOnemvnt 
badly,  can  scarcely  be  regarded  as  inimical  to  the  rei)air  of  bones,  initsuiuch 
as  we  constantly  see  fractures  in  other  parts  of  the  osseotis  system  got  well 
as  quickly  in  the  old  as  in  the  young.  In  some  cases  the  principal  obstaolo 
to  union  consists  in  the  fact  that  no  provialonal  callus  is  Inrown  out  by  tb« 
periosteal  vessels. 

When  patients  recover  sulticiently  to  get  about,  the  diftabitity  will  be 
found  to  vary  greatly.  Some  aix*  unable  lo  allow  any  weight  upon  the 
limb,  and  it  hangs  uselessly  by  the  other,  being  a  little  nexed ;  others,  with 
the  RS(*istance  of  cruiches.  cun  move  about  wiih  comparative  eawo .  oihert 
can  do  the  siime  thing  with  oidy  the  aid  of  a  cane,  although  they  are  con 
Bcioua  of  the  limb  yielding  wlienever  the  weight  of  the  body  rostA  ujwn 
the  foot. 

Patholoqy. — The  changes  which  take  place  in  intracapsular  fractures 
vary  much  in  ditferont  cases.  The  immediate  etfecte  of  the  injury  are  liom- 
orrhage  into  the  joint,  though  not  ])rofusi.'.  lis  tliu  vessels  are  neither  numer- 
ous nor  large;  shortly  after,  inrtamniatory  i)henomena  set  in,  which,  as  hi 
inflammation  of  joints  from  othi^r  vau!<its,  is  followed  by  an  increased  amoubt 
of  syiiovial  fluid,  mixed  with  »erum.  and,  still  later,  with  tlakes  of  lym|>h. 
The  ecchymosis  whirh  fK-ca-^ionally  is  seen  diffused  through  the  su|>erBeia) 
cellular  tissue  comes  from  the  vessels  of  this  structuiv.  and  in  the  result  uf 
direct  injury.  When  the  fracture  is  effected  by  a  twist  of  the  liinb.  or  l>y 
indirect  force,  it  is  not  common  to  meet  with  dincoloratit^n.  a^  thurv  is  iHrt 
Butlicient  blotnl  to  find  its  way  lo  the  surface,  in  addition  to  which,  iherv  i> 
the  nieehanical  obsiarle  of  the  capsule  to  its  escape.  It  is  not  ol^en  lh«( 
this  capNular  ligament  is  torn.  After  a  time,  the  redundant  extidalions  and 
extravnsations  are  ahsorbed.and  then  the  work  both  of  repair  and  iff  d<!«tn«v 
tion  begins.  If  the  apposition  is  favorable,  the  fragUK'nts  may  be  connuetnl 
by  fibrous  bauds,  which  will  allow  of  much  j»lay  between  their  extremities; 
or  there  may  l>e  a  bond,  similar  iu  nature,  inlerposi*d  between  their  broken 
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surfaces,  so  firm  and  compact  as  to  allow  of  but  little  movement  (Fig.  784); 
or  (ho  fni^incnts  luuy  rcnmiri  entirely  disconnected,  and  uiiderj^o  ditferent 
chan|u:e9.  Those  which  are  more  eHpeciall}*  the  result  of  vital  activity  take 
place  in  the  lower  fragment  ;  that  is,  its  broken  surface  umy  become  ia- 
cruHtcd  with  cartilai;e,  or  ruddy  with  a  layer  of  granulation  tissue,  or  its 
cervix  matcriallj-  thiekenrd  by  external  or  periosteal  deposit,  or  it  may 
become  concave  or  concavo-couveXt  thus  conforming  to  the  surface  of  the 
other  fragment.  The  upper  or  acetabular  tragmeni,  fVom  deficient  blood- 
supply,  becomes  wasted,  and  even,  it  is  »aid. 
sometimes  entirely  disappeai^s,  U8  in  the 
two  cases  reported  by  Brunninghausen  and 
Banco.* 

The  capsular  li^ment,  teased  and  stretched 
by  the  mobility  of  the  fraijnients,  may  become 
tnickened.  and  even  ossified,  so  as  to  offer 
great  resistance  to  pressuiv,  while  at  other 
points  it  may  Itecome  thinned,  or  possibly 
absorbed,  by  contact  with  a  spiculum  or  with 
some  salient  point  of  one  of  the  fragments. 

Trkatmknt. — The  treatment  of  inlru-cap- 
flular  Inicturo  has  formed  the  subject  of  con- 
siderable dirterenee  of  opinion.  With  Sir 
Astlev  Cooper  it  consisteti  in  simply  support- 
ing tlm  limb,  moderately  flexed,  on  a  kind  of 
double  inclined  plane,  made  of  pillows,  and 
alYer  the  immediate  eflecta  of  the  accident 
were  past,  say  iVom  twelve  to  fifteen  days, 
directing  the  jiatient  to  sit  up,  and  as  soon  as 
possible  to  becin  to  move  about  on  crutches. 
Mr,  Eiichson  advises  a  siniilnrplan  of  treatment,  and  some  American  surgeons 
recommend  the  samt'  coui-se.  I  do  not,  howevtT,  think  that  this  practice  is 
ver>'  largely  adopted  by  the  profession  on  this  side  of  the  Atlantic;  and 
there  are  strong  reasons,  in  ni}-  judgment,  why  it  should  not  l>e.  There 
have  been  recorded  a  sufficient  number  of  cases  of  bony  union  arter  what 
waa  believed  to  be  intni-cui)sular  fracture,  to  justify  a  hope  that  t^omc  of  the 
cases  encountered  by  the  surgeon  nuiy  have  a  similar  termination. 

There  is  cause  to  assume  that  in  these  favorable  cases  the  lesion  was  partly 
external  to  the  joint,  and  hence  the  osseous  consolidation  which  followL'd.  Yet 
the  ver>'  uncertainty  on  this  point,  in  any  given  instance  of  articular  fracture, 
18  a  sunicient  reason  for  the  plan  of  trc-atmcnt  advised. 

I  adopt  the  nde  of  treating  every  case  of  fracture  of  the  femur,  except 
that  at  the  upper  third,  as  though  it  were  situated  in  the  shalt  of  the  bone, 
namely,  by  placing  the  patient  on  the  back  and  applying  extension  with  the 
limb  in  the  straight  position,  atHer  the  manner  to  be  presently  described. 
I  know  of  no  p«>siiion  nioro  comfortable  than  the  one  just  named;  and  so 
long  as  it  is  emlured  without  the  patient  being  threatened  with  bed-sorea,  or 
without  other  evidences  o\'  ci»nslitutional  feebleness,  it  shouhl  be  tuaintaiued 
until  the  question  of  union  is  determined.  If,  however,  the  health  shows  a 
tendency  to  give  way,  the  horizontal  position  on  the  back  must  be  aban- 
doped  and  the  patient  be  Iai<i  upon  the  sound  side,  with  the  limbs  flexed,  or 
be  placed  in  a  high  reclining  chair  and  wheeled  into  the  open  air:  or,  if 
physically  able,  he  may  walk  about  on  crutches.  Nutritious  food,  tonics,  and 
stimulants  will  be  rt*quiivd  to  sustain  the  patient's  strength.  If  there  is 
reason  to  believe  that  the  fracture  is  an  impacted  one,  care  must  be  taken 
not  to  disengage  the  fragments,  either  by  officious  manipulation  or  by  the 
Addition  of  io*j  much  weight  to  the  extension  apparatus.  Five  pounds  will 
be  suQieieut  in  most  eases  to  keep  the  limb  in  position. 

If  the  treatment  Is  well    borno.  and   there  is  evidence  of  the  bone  be- 

*  Malguigno,  Frouturos  and  Di»U>eftLiuDS,  Paokanl't  Ir&D*.,  p.  647. 
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coming  firmer,  it  will  bo  neuessarj''  to  keep  it  up  for  a  lon^r  periixi  than  la 
oonitiionly  employed  in  other  Iracturcs  of  the  thii^h.  If  llut  patient  ii«  far 
arivanced  in  life,  and  at  the  same  time  fechle  and  broken  down  iu  liealtb.  it 
would  be  obviouftly  improper  to  attempt  any  plan  of  treatnioni  which  in- 
volved much  reftiti*aint.  1  nder  these  ciroumHiances,  it  ia  belter  to  con^iulL 
the  patient's  comfort  by  resorting  only  to  thone  expedienlH  which  will  l>e*»t 
subsen^e  this  end.  For  this  purpose  the  limb  should  be  placed  over,  and 
secured  to,  a  double  inclined  plane,  formed  either  by  the  splint  of  that  uame 
or  b}^  pillows,  as  in  Fig.  785. 

Fio.  786. 


TJnib  |ilitc(.'tl  u*i'r  II  iIiiiiMk  ItiL'liiKHl  |i1»iir>  liruit'it  ly  iiilluwra. — SuilUi. 


Bxtra-capBular  Fractures  of  the  Neck  of  the  Femiir.— Fractures  of  the 
of  the  femur  exlormil   to  tlio  capsular  lit^ament   have  many  point«3,  symfH 
lomaiically  considered,  in  common  with  those  within  that  li^ment. 

The  causes  which  produce  this  lesion  are  generally  such  as  act  directly 
upon  the  great  trochanter,  as  falls  upon  I  his  part  of  the  hip,  although  sonitf^ 
times  the  violence  may  be  dual,  being  transmitted  from  a  more  distaot  part 
of  the  limb,  as  the  knee  or  the  foot. 

The  laws  which  govern  fi-actures,  while  thoy  always  operate  in  entire  oor- 
sistenee  with  eHtablinhod  mechanical  principles,  can  never  be  formulated  with 
absolute  accurney,  because,  while  intensity  and  direction  of  force  mav  be 
measured,  no  two  persons  ever  present  exactly  the  same  condition  of  os^eoufr 
tissue;    and   yet    in    these    extnh- 


is  a   re- 


Fio.  786. 


PlO.  787 


capsular   fractures  there 
markable  uniformity. 

The  line  of  separation  usually 
runs  in  one  of  three  directions. 
Firxtf  oblirjue,  —  that  is,  parallel 
with  the  direction  of  the  anterior 
and  the  posterior  intertrochanteric 
lines  I'Fig.  78t>).  in  which  case  the 
head  and  neck  nuike  the  upper, 
and  the  trochanters  and  shntl  the 
lower  fragment.  This  variety  of 
fracture,  I  think,  usually  results 
from  indirect  force,  as  where  it  is 
applied  to  the  knee  or  to  the  foot. 

Sccondy  the  lino  of  separation  may  be  transverse,  and  lownr  down  at  fta 
outer  than  at  its  inner  extremity  ( Fig.  787),  making  two  fragments,  the  upper 
one  consisting  of  the  head,  neck,  and  a  i)ortion  of  the  trochautvr  mi^or.  aiMl 
the  lower  one  formed  by  the  shaft  of  the  bone. 


Knt£(uiv  In  tbt  eouna  of  tiie 

iDlertrttcliUitche  linw. 
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Third,  the  fracture  may  be  comminuted,  in  which  ca&e  there  are  three  or 
more  fragments,  the  head  and  neck  ionning  the  upper  piece,  the  great  tro- 
cLanler  nmkin^  the  second,  and  the  r*hatY  a  third.  (Fiff.  788.)  This  injurj'  is 
often  the  result  ol' t'oreo  applied  to  the  troehunter  major,  the  remstanee  being 
at  the  acetabulum,  the  comminution  resulting  from  the  neck  being  driven  into 
the  Hpougy  tiiisue  of  the  trochanter  major,  splittiug  it  off  fVom  the  abaft  of  the 
femur. 

When  the  neck  is  buried  in  the  cancelhited  tissue  of  the  trochanter  and 
the  fihafl  of  the  femur,  it  forms  an  impacted  fracture.     (Fig.  7S9  ) 

Both  Malgaigno  and  Robert  Smith  believe  that  all  extra-capnular  fractures, 
with  detacbmenl  of  the  trochanter  major, 'are  impacted.     Bryant  concurs 


Fig.  788. 


Fio.  789. 


c 
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OommloQtod  «Jitrm>ca|wnlnr  rr«ctur«.— Hklg&lffne.     FrnpaetMl  fracture  of  llir  D«ck  uf  lltf  r«>miir.— Millar. 


in  this  opinion;  but  Hamilton  does  not  accept  this  statement  unro8er\-odIy. 
There  arc  three  Hpocimens  in  Philadelphia — one  in  the  Mutter  collection  of 
the  College  of  Phyisiciaun.  one  in  (ho  posHcssion  of  Profensor  Jobn  Neill,  and 
one  in  the  museum  of  the  University — which  certainly  ]»rove  the  contrary. 
Instances  have  been  recorded  in  which  the  lower  fragment  is  ^id  to  have 
been  driven  into  the  upper  one ;  but  such  must  be  exceedingly  raro.  The 
depth  of  ponetnition  wul  depend  upon  the  intensity  of  the  fracturing  force 
and  the  brittleness  of  the  cancellated  structuiv  into  which  the  neck  is  driven. 
It  rarely  exceeds  three-quarters  of  an  inch.  The  firmness  with  which  the 
ne<;k  is  held,  when  once  forced  into  the  intertrochanteric  tissue,  will  depend 
in  some  degree  upon  the  integrity  of  the  strong  interlacing  ban<ls  of  fibrt)us 
tissue  which  are  connecte»l  with  this  part  of  the  bone,  and  which  aiv  (ierived 
from  the  tendons  and  fascia  about  the  trochanteric  lines  and  fossa.  If  this 
fibrous  tissue  be  torn,  the  trochanters  fall  ajmrt,  and  the  neck,  insii-ad  of  re- 
maining imprisoned,  will  escape  from  the  interspace,  either  by  the  fracturing 
foi*ce,  by  the  movements  of  the  limb,  or  by  the  mani])ulation  which  may  be 
practised.  If,  on  the  contraiy,  these  ligating  fibres  remain  intact,  the  pene- 
tration will  likely  remain. 

Symptoms. — The  n-semblance  between  the  phenomena  of  these  fractures 
and  of  those  within  the  capsular  ligament  is  such  as  to  demand  the  greatest 
circumspection  in  the  diagnosis.  Wo  have  pain,  swelling,  diseoloration, 
disability,  crepitus,  and  deformity. 

Pain. — This  is  more  severe  than  when  the  fnicture  is  within  the  joint; 
the  tenderness  is  also  more  ditfiised  about  the  peripheral  portions  of  the 
articulation. 

SwclHntj  and  discoloration  are  also  more  uniformly  present.  The  ecchy- 
mosis  is,  in  most  cases,  particularly  marked,  and  comes,  when  the  violence  ia 
direct,  from  two  bources, — one  subcutaneous^  and  the  other  from  vessels  about 
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tho  bune, — the  latler  landing  iUi  way  to  the  Burlaee  after  a  few  dajsk  not  bein^ 
restniinuii  by  tho  limitations  of  the  capsular  h'gament,  a«  in  intra^apBular 
fract  111*0. 

Disability. — On  this  pniut  ^vriters  are  at  vnrianoo.  ami  not  without  reanon. 
for  Iho  degree  of  disability  ditferH  verj'  much  in  diffei\»ul  person*.  I  have 
tteen  a  caHe  in  which  tho  pers^jn  could  not  only  ntAnd.  but  could  eveti  lH5ar  hi» 
weight  upon  the  foot;  and  I  have  also  »een  a  patient  with  Huch  a  fracture 
utterly  iiicapable  of  making  any  voluntary  movement  of  the  limb  whatever. 
The  loftj?  of  power  generally,  however,  ih  gi'eatcr  than  in  the  inmi-capsular 
variety. 

Crepitus. — Thin  is  a  si^n  (if  uncertain  value  when  conHidered  inconneetton 
with  such  an  injiiry.  When  the  impaction  is  firm  it  cannot  be  detected.  Wh«n 
the  frngnientsare  loosely  connected,  or  when  tliey  are  entirely  detached  trom 
each  (Hher,  it  is  easily  cliciled  by  rotatory  inovi^ments  of  the  lirnh  It  h 
proper  heix)  to  enjoin  caution  aa  to  px-rniHient  ett'orln  being  mude  to  di?»eover 
this  »ytuptom,  as  an  impaction  may  be  unlocked  and  marked  dinpluc-enient 
follow. 

Deformity. — This  symptom  manifestB  itself  in  various  ways.  There  is  (short- 
ening, vui-ying  from  onc-quai'tcr  of  an  inch  to  one  inch  ;  but  when  the  impac- 
tion is  nut  muintaine<],  the  neck  ma^'nlip  down  tho  ahalt,  and  the  sbortenmg 
be  increased  to  even  two  inches.  If  there  is  no  impaction,  and  the  greai 
trochanter  is  not  detached,  tho  latter  pnx-css  will  be  drawn  up  towards  tho 
crest  of  the  ilium  by  tho  gluteus  inediusand  minimus,  together  with  thepsooi 
and  iliucus  internus  museles,  increasing  the  shortening  and  raising  the  neck 
until  it  is  place*!  at  a  right  angle  with  the  nhafl.  If  the  great  trochanter  i» 
split  oil',  and  su  tibenited  from  the  other  fragment  or  fragments  ait  to  bo 
movable,  it  may  undergo  various  changes  of  position, — that  is  to  say,  it  may 
be  drawn  inward  by  the  gluteus  inedius,  or  upwai*d  by  llie  gUileus  nicdiua 
and  minimus  and  by  the  pyriformis,  or  rotated  outwanl  by  the  obluralor 
internus.  <|uadratus  fenioris.  and  the  two  gomelli  muscles,  so  that  this  part 
of  the  Ixme  will  iippoiir  to  have  an  unusual  brea<Jlb.  Malgaignc  once  fmmd 
it  displaced  towards  the  sciatic  notch,  and  but  for  crepitus  would  have  diag- 
nosed a  luxation.  It  may  be  slated  in  general  that  tho  more  pieces  and  less 
impaction,  the  "rcuter  will  be  the  shortening,  and  that  thisshortotnng  is  little, 
if  at  all.  increased  by  the  lapse  of  time,  .^version  is  a  second  element  in  Vht 
deformity.  It  is  met  with  in  all  degrees,  from  tho  slightest  turning  out  of 
the  toes,  to  the  position  upon  the  outer  side  of  the  foot,  depending  ujjon  the 
mobility  at  the  seat  of  fracture.  Tho  opposite  position  of  internal  ndntion 
of  tho  limb,  or  inversion  of  tho  foot,  is  sometimes  present,  and  tlu-re  art 
reasons  for  believing  that  it  is  more  frequently  seen  in  this  fr-actuiv  ihiin  in 
lVactui*es  within  the  ca]>sule.  Robert  Smith  found  that  of  seven  ciuses  of  fr»r- 
ture  of  the  ccr\-ix  in  which  tboro  was  inversion  of  the  fool,  five  were  exlra- 
capsular,  while  it  was  present  only  three  times  in  fifteen  cases  of  the  intni- 
capsular  variety.  There  can  be  little  doubt  that  the  force  which  prrKluce* 
the  iVacture,  and  the  relation  of  the  pieces,  have  more  to  do  with  ihia  thoa 
muscular  action. 

Diagnosis. — To  recognise  clearly  a  fracture  through  the  neck  of  the 
femur,  or  to  assert  with  positiveness  that  such  a  fracture  is  present^  is  fn- 
quontly  a  matter  of  no  small  difficulty,  and  occasionally,  indeed,  of  impossi- 
bility;  nevertheless  a  vary  careful  consideration  of  all  the  pheuonierm  of 
such  an  accident  will,  I  believe,  in  most  eases  enalile  us  to  arrive  nt  a  jnst 
conclusion.  The  injuries  which  may  embarrass  tho  diagnosis  are  frncturt^ 
of  the  ardattulum,  absorption  of  the  neck  of  the  femur  the  result  of  arthritic  or 
other  changes  in  the  nutrition  of  the  hone,  described  by  Mr  Adume,*  and 
luxation. 

In  fractures  of  the  actiahulum  sutReienlly  five  to  allow  the  b.  1  '  ilio 
bone  to  sink  in  towanis  the  pelvic  cavity,  crepitus  and  some  dcgi'  rt- 

ening  may  be  recognised.     The  arcdescribe<l  by  the  trochanter  will  ibUKais 

•  CyolopipJia  vt  Auatvuiy  Hml  PhjrfioIoj[y,  vol.  ii.  p.  789. 
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a  shorlor  radius  than  that  of  the  sound  side;  and  while  extension  will  restoro 
ihi'  liniVi  to  iis  jiroper  trti^ih,  yel.  on  the  wiihdmwal  of  the  (r»ive  ihe  short- 
ening will  reappfur.  In  iVucturos  of  tbo  acelahuhim,  Hhorleniui^and  crejntue 
may  not  be  detoclabie,  but  the  same  is  occasionully  true  of  t'paeturoH  of  tbo 
fervix.  In  tVacturos  of  the  acetabulum  the  fool  muv  be  inverted  or  everted. 
The  same  is  true  of  those  involving  the  neek.  When  all  these  facts  nve 
coiisirlered,  I  am  quite  willing  to  oonfes**  that  an  orroi*  of  diajc^nofiis,  even 
on  the  part  of  a  skilled  surgeon,  is  not  only  jwssible,  but  also  altogether 
oxnisable. 

Again,  in  those  interstitial  changes  which  arc  met  with  in  the  neck  of  the 
femur  as  the  result  of  arthritie  or  tiimtnatie  inflamnrntions.  by  which  the 
neek  and  sometimes  the  head  are  partly  absorbed,  how  si?nilar  are  the  symp- 
toms to  those  of  cervical  fracture!  After  a  severe  contusion  of  the  hip, 
the  nock  of  the  bone  nmy  undergo  a  slow  absorjition,  which  will  be  fol- 
lowed by  shortening;  and  if  in  consequence  of  rheumatic  or  other  changes 
the  articulating  surfaces  l^jcome  obumaled.  even  crepitus  may  be  elicited 
and  pain  experienced  when  the  head  of  the  femur  is  moved  in  the  cotyloid 
cavity. 

In  the  case  of  Hare  against  I'rofessor  John  J.  Reese  for  nialpnictiee. 
before  Judge  Thayer,  of  Thiladelphia,  there  were  sinmg  reasons  for  be- 
lieving that  the  nock  of  the  iemur  had  undergone  such  interstitial  short- 
ening. 

In  a  case  of  this  natuiv  a  differential  diagnosis  may  be  established  with 
Bome  certainty.  Thus,  it  will  bo  found,  on  a  close  examination,  that  the 
shortening  has  been  progressive,  and  did  not  exist  at  the  tiino  of  the  in- 
^uiy.  This  may  be  true  also  of  a  fj-aclure  of  the  neck  ;  but  the  nbortening 
18  much  slower  hi  tlio  first,  and  extends  over  a  much  longer  period  ftf  time. 
Civpitus,  when  it  is  discovered  in  interstitial  change,  is  only  revealed  atler 
nuiiiy  weeks  succeeding  the  injuiy,  as  time  is  demanded  for  that  surface- 
change  (elnirnation)  which  is  requisite  for  its  development.  In  cervical 
fracture,  afler  u  few  weeks,  ii  is  not  pn»bable  that  crepitation  can  be  made 
appaiTnt,  allhotigh  I  was  able  in  one  case  both  to  teel  and  to  hear  it  at\er 
two  inontbs.  A  still  more  imitortaiit  distinction  is  to  be  found  in  ourability 
to  remove  liic  shortening  of  the  limb  by  extension  in  fractures  of  the  neck, 
while  we  are  unable  to  remove  the  shortening  which  accompanies  interstitial 
diseaBC.  Discoloration  of  the  soil  parts  may  attend  both.  In  the  tirsl,  it  is 
firtm  the  vessels  of  the  subcutaneous  tissue,  and  appears  in  a  few  hours  afler 
the  accident;  while  in  fractures,  especially  extni-capsular,  an  increased  or 
secondary  ecchymosis  will  show  itself  several  days  at\cr  the  injury,  coming 
from  the  vessels  about  the  bone,  being  thus  delayed  by  the  superincumbent 
strata  of  tissue  through  which  the  blood  is  compelled  lo  pass. 

Again,  there  may  be  a  fracture  of  the  Up  of  the  acetabulum  which  will 
allow  the  head  of  the  tennir  to  become  iuxated.  Here  we  may  have  short- 
ening, correctable  by  extension,  but  i-etuming  on  its  withdniwal.  as  in  frac- 
ture. Crepitus  may  also  exist.  In  attem])ting  to  e?*tablish  a  distinction, 
duo  weight  should  be  given  to  the  fact  that  fnictures  of  the  lip  of  the  ace- 
tabulum arc  ve?T  nire  at  such  an  age  as  predisposes  to  fi*actures  of  the 
neck,  that  iho  limb  possesses  less  mobility  than  when  broken,  and  that  once 
reduced  the  shortening  can  be  prevented  without  extension  by  turning  the 
head  of  the  bone  towards  the  side  of  the  acetabulum  opposite  lo  the  sup- 
|»osed  fracture. 

While  there  is  ol\en.  therefore,  some  uncertainty  in  coming  to  n  full  un- 
'lerstanding  of  the  exact  chamcter  of  injuries  abmtt  the  bin-joints  yot  we 
can  pi-ononnce  with  considemble  certainty  uixm  intra-capsuiar  and  extra- 
capsular fractures.  By  contrasting  the  peculiarities  of  each  when  placed 
in  juxtaposition,  as  is  done  in  the  table  on  the  following  page,  and  also  by 
c<imparing  these  with  |)osterior  luxations,  clearer  ideas  may  1m?  gained  of 
their  diiitiuctive  peculiarities. 
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Intrm-capialiir  Fractar*. 


1.  Produced    by   trifling   vio- 

leucu  at  an;  point  of  the 
llinb. 

2.  Sox. — Moft  oommon  in  fo- 

mftlcs. 

3.  Age. — Fifty  mad  upward. 

4.  Po«itibn. — Foot  rests  on  its 

outer  tide. 

5.  Shortening.  —  Very    vftris- 

oble:  mayboDonv;  goa- 
emlly  n<it  over  one  inch. 
May  occur  Ruddonly  ur 
gradually :  readily  re- 
miivrd  by  extension,  and 
rvturntng  when  force  in 
romovvd. 

6.  Mobility.— Very  great. 

7.  Crepitation. — Not  very  dis- 

tinct. 

8.  Frotu  •uuiiniiof  grvnt  tro- 

cbBntiT  ro  th<>  uiberof'Uy 
cf  the  feiaoml  condyles 
no  shortening. 

9.  Pnin. —  Nut     severe;     felt 

most    near    to    the    tro- 
('l)iiiit«r  minor. 
10.   Diaubility.— GrcAt. 


11.  Contusion     and     discolom- 

tiou.  -Little, 

12.  Wasting  of  the   limb  and 

continued  we*l(Det», 


KKtr»KS|milftr  fVacturs^ 


Considorabla  vlolenoe,  most 
frequently  upon  the  great 
trocbantor. 

Soxes  about  alike  as  to  fre- 
quency. 

Under  or  over  fifty. 

Rests  on  its  outer  side ;  if  Im- 
pacted, moy  be  at  any  de- 
groe  of  eveniion. 

Fruiu  a  quarter  of  &n  inch  to 
one  inch ;  may  inoroaM, 
but,  if  impoctod,  remains 
the  same.  Modi'rale  ex- 
lenHion  will  restore  the  Itmb 
to  its  |>n)per  length ;  if  im- 
pacted, much  force  is  rt^ 
Xiire^l  to  do  so. 
ility  great,  unless  the 
fracture  he  imitocteil. 

Dblinot,  unless  impacted. 

Shorten!  ng  usually  between 
these  points. 


6anoT«lly  sarere,  and  felt  over 

the  trochnnter  major. 


Aietwior  LwaaUua. 


Dliability   greater,    but 
bear,     if    impaetod* 
weight  on  the  foot. 

Often  much. 


may 
some 


Little,  if  uny,  wiutiog;  re- 
garding its  strength,  wook- 
ness  temporary. 


Great  riolence  applied  to  the 
knee,  the  thigh  being  In  a 
stale  'if  adduction. 

Most  frequent  in  nutles^ 

From  fifteen  to  forty-ftva  ymrt 

of  age, 
Liuib  inverti.^J  and  addaeteiL 


From  one  und  uiio-half  to  (va 
inches.  When  restored  to 
its  ])r<i|HT  length  by  exten- 
sion,  the  shortening  does 
not  reappear. 


Limb  more  fixed  and  rigid. 
No  crepitation. 
No  shortening. 


Not     serer^     hot     extvoding 
down  the  back  of  the  thigh. 

Uetplon :    cannot  cwlars  tbe 
least  weight  on  the  fooC 


Rarely  any. 


PiKKiNosis. — When  ihc  patient  has  Bustaiiivd  slight  injur)'  hvyorid  the  ftw> 
tuiv.  viivy  liltic  apprehension  need  bo  enieruiin<id  aft  lo  recovery.  The  mor- 
laliiy  at  the  !IoleI-Dieu,*  namely,  one  in  cvory  ihi^ee  cawrt,  in  exlTiioi'diuarj. 
Iso  ttiich  niortulily  e.xisLa  in  any  American  htwpital ;  and  ponsiibly  it  may  \ie 
due,  as  Malju^ujLftie  asnert**,  to  iho  plan  of  tivatinent  purHued  in  thia  iDo'titu* 
tion.  The  jteriod  at  which  death  takeH  place  iu  fatal  oaaeH  varioa  from  two 
weeks  to  two  months. 

Of  the  176  fVacturcH  of  the  neck  of  the  femur  recorded  in  the  Poiinsyt 
vaiiia  Hospital  (exclusive  of  the  eruwhes  of  the  pelvic),  only  9  died,  aitd  of 
this  number  40  are  recoitJed  as  inti'a-enpHuIar,  onfy  2  of  which  died;  in  pri- 
vule  practice,  where  the  oixlinary  comforts  of  life  and  judiciout*  professional 
attention  can  he  Heeured.  death  is  rather  uncommon.  Consolidaiioei  of  the 
fragments  will  luke  place  in  about  the  Mame  period  as  in  ordinary  fractunt*»*  of 
the  shaft,  lliough  some  lamenetiH  may  l>e  ex|x»eled.  The  amount  of  s|KMii^' 
and  iriv;^ulftr  callus  which,  in  many  instances,  is  thrown  out.  iw  truly  wni>- 
derful,  and  particularly  if  union  dtx's  not  take  place.  It  somctimeti  ctnn 
much  of  the  upper  fragment,  forming;  a  deep  recess,  into  which  the  ne<' 
the  bone  is  lodtjed  as  in  a  socket.  (Fi;uf».  Tl'O,  791.)  This  caliua  i*  dcrirvJ 
from  the  vessels  of  the  lower  fragment,  wboitf  then*  is,  of  course,  a  lai^ 
amount  of  cancellalcd  tissue  for  its  supply. 

Treatment. — The  same  rule  is  to  be  adopieti  in  the  ti*eatment  of  extin- 
capHular  fmctures  as  in  that  of  tht>se  within  the  joint,  namely,  extension  Ky 
means  of  adhesive  plasters  with  a  weiirhl  attached,  and  by  laivrul  suppirl 
with  sandbars,  as  will  be  described  under  the  head  of  fj*aetures  of  ibv  timSi 
of  the  femur. 

*  Malgalgue,  Fractures  and  DistoeaUoas,  PtekarU's  trmns.i  p.  ML 
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Care  must  bo  taken  not  to  attach  loo  much  weight  to  the  limb  when  im- 
paction  is  siispeoled,  sinoe  otherwise  the  frn^inentf*  may  lx»  diMenji^njgfed  and  a 
great  advantugo  be  Umt.  Whenevoi*  the  shorteninj'  tlotn  not  excee<i  cmc-halt' 
or  tbi'ec-quartere  ol*  an  inch,  aud  is  not  ovoiromu  by  a  reaeouabtu  degree  of 

Fio  791. 


Fio    730 


Exvi^iRlvo  chIIiki  ro|](wln({  wti  unnolted 
PXti«-rB)auUt  rmrlitti-. —  Fnun  k  «itM*iturii 
in  the  t*ult'«-rail>  Miucum- 


a<Kli)iHiiilit  mlliM  in  nn  unimltod  uktrm* 


fbrcOf  the  infoixMico  ih  that  8uch  impaction  exists.  Wo  Rhould  thei*oforo  be 
content  with  a  weight  of  five  or  six  pounds,  merely  to  keep  the  limb  securely 
extended.  The  |msition  of  the  IVkjI  niusL  bi'  ehunged  from  that  of  oversion 
to  the  |nT[>ciulioulai'.  or  to  one  in  whicb  the  toes  are  directed  upward.  This 
in  si>meiiiiioH  done  by  passing  a  iiifrip  of  muslin  about  the  toes  and  making  it 
fu8l  to  some  ]M-rmnnont  obje<'t,  Huch  as  the  matiresn  or  one  of  the  wind-bags. 
A  mueli  better  plan,  in  fnietnres  oi  the  neck,  ie  to  slip  behind  and  beneath 
the  great  inx-hanter  a  small  Hand-bag  ten  or  twelve  inches  long  aud  four 
inches  I  hick. 

Should  adhesive  plastei-s  not  W  immediately  available  whei-ewith  lo  apply 
the  above-mentioned  dres-sirig,  resort  may  be  hud  to  the  double  inclined  plane^ 
or  to  Desault's  a|)panitus  as  modified  by  Physick  or  Hodge. 

Should  (he  iwivon  Ih,*  aged  and  infii*m,  and  begin  to  fail  under  the  restraiut, 
all  fitrniH  of  i4urgical  appliances  mu8t  be  abandoned,  and  that  position  assumed 
which  will  eonduce  mofst  to  the  comfort  of  the  patient. 

Fractures  of  the  Trochanter  M^jor. — The  trochanter  major  may  be  broken 

off  from  iIm'  t^luifl  iiidi-jMudenily  of  any  other  injur)'  to  the  bone.  The  acci- 
dent is  a  very  unconiniun  one.  In  1181  fnieiui'cs  of  the  thigh  treated  in 
the  PennHvlvaniu  IIoHpital,  thie  injury  was  recognized  only  four  time«. 
Some  conhision  exists  as  to  the  exact  nature  of  thin  fracture.  That  do- 
ecribod  by  Sir  Ar*tley  ("onper  a^'  ''a  fracture  through  the  trochanter  major" 
i»  nioiv  propei'ly  a  t'rticturv  of  the  up])er  extremity  ol'  the  t<\n\i\.  [>a(Si*ing 
through  iliu  givat  iroelmnler,  its  course  being  downward  and  inward 
and  [loi  in  any  way  implicating  the  nock  of  the  bono.  It  would  bo  quite 
as  pro|H»r  t<»  designate  fnicture.s  of  the  neck,  with  splitting  off  of  the  tro- 
chanter. a»  "  fi-acluix't*  of  the  trochanter  major.**  Nor  is  the  confti^ion  re- 
lieved by  ivadiiigbisdeseriplionof  ihecaseseen  with  Mr.  Harris,  and  also  with 
Mr.  BrtKlio.*  It  would  appear  that  in  this  patier\t  thei-e  was  neither  crepitus 
nor  bhorteuing.  and  that  after  one  month  he  tVnind  the  trochanter  had  fallen 

*  Cuupur  Ml  LuxHtluDk  add  KrftcturM,  tiwlmuii'ft  ediliuOf  |>.  12V. 
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Bome  (iiat&noe  Imlnnd  its  nattiral  poaHion,  but  was  cnHily  lifted  into  place  by 
the  hand.  How  could  such  bo  the  cu^t*  and  yet  no  shortening  tollow.  iCil  in 
meant  to  convoy  to  the  reader  thi*  idea  that  this  fnieturo  extended  through 
both  shatt  and  trochanter?  Tho  itiTerence  would  rather  be  that  this  was  a 
IVacture  tt'imply  detaching  the  latter  proceHS  IVom  the  Khafl.  It*  however,  th« 
fracture  pa'Ascs  acroaw  the  shaft  and  the  ^reat  process,  the  extent  of  snrliwi! 
exposed  and  the  libroua  expannion  derived  from  the  contiguous  tendons  would 
tend  to  prevent  dinplacement.  in  which  ease  there  would  be  no  bhorlening, 
and  it  might  be  also  impossible  to  elicit  ci*epitu8,  so  that  the  accident  might 
escajM?  detection.  In  Coo))er8  case  it  was*  only  revealed  by  dissiection.*  If 
displacement  of  the  fr'a*jjmenttt  hhonid  be  prcftont,  tho  summit  of  the  great 
trochanter  would  remain  tixed  or  be  but  little  affected  u|X)n  rotation  of  tho 
limb  ;  tho  leg  would  be  Hhnrtc!)e<i  by  tho  contniction  of  the  gluteus  maximus ; 
tho  foot  would  be  everted  by  ihe  weight  of  the  limb,  and  when  the  latter 
was  drawn  down  and  rotated,  crepitus  would  be  discovered.  Strictly  Hpoak- 
ing.  fractures  of  the  trochanter  should  be  confined  to  a  separntion  of  tb^ 
epiphysis,  or  to  its  detachment  iVom  tho  shaft. 


Fio.  792 


Fracture  of  the  Epiphysis  of  the  Great  Trochanter. — Fracture  of  tho  epipb- 
ysiH  in  an  exceedingfy  i-aru  occuri'once.  In  my  own  collection  is  a  well-marked 
example  of  the  injury,  accompanied  by  a  fnicture  of  tho  condyles  (Fig. 
792  J ;  thiB,  and  one  reported  by  Mr.  Ashton  Key.  ap- 
pear  to  bo  tho  only  instances  of  the  kind  which  have  boon 
vorilied  by  an  aulo|»»y.  Tho  case*  narrated  by  Clarkf 
and  by  IJranyby  Cooper.J  although  the  first  \va«  ex- 
atniUL-d  iilV-r  death,  Hamilton  thinks  were  impactod  iVac- 
ture**  of  the  neck.  I  can  scarcely  Ixdieve  tliat  Clark'i 
cnfto  can  in  any  way  bo  couMtrued  into  one  of  fracture 
oi'  the  neck,  with  impaction.  It  was  certainly  a  commi- 
nuted fracture  of  the  great  trm-lmntor. 

Cause. — The  cause  of  this  fi-acture  la  force  npplivd 
over  the  process,  as  when  a  person  falls  violently  iij>ou 
the  hip.  It  ifl  by  no  means  peculiar  to  the  aginl,  liavinji; 
occurred  in  Key's  case  at  tlie  age  of  eighteen, — before 
which  age  the  epiphysis  had  become  solidlv  united  to 
the  shafY, — since  this  consolidation  occurs  sliortly  niXtr 
pulierty.  In  Clark's  case  the  patient  was  ihirty-tvro, 
In  my  own  there  was  no  history,  the  bone  having  been 
taken  from  a  subject  in  the  d1*ssecting-room. 

The  symptoms  of  such  an  iiijuiy  are.  pain  experivucvd 
on  movement  of  the  limb,  diminished  prominence  of  the 
great  trochanter,  and  its  fixed  condition  uninnuen<rvd 
by  the  movements  of  the  shaft.  When  grasped  by  ihr 
tingei's,  the  prm-css  will  be  found  movable,  and  if  released 
from  the  tendinous  expansion  of  the  vastus  externus,  ita 
displacement  upwanl  and  backwanl  by  the  gltit^ius  njcdius  and  minimnt 
will  follow.  Lastly,  crepitus  will  be  felt  when  the  limb  is  strongly  tlrawn 
away  from  its  fellow  and  the  trochanter  fixed  by  j)ressure  so  as  lo  bring  thf 
surfaces  of  the  shaft  and  process  into  contact.  As  the  continuity  of  the  (»hftn 
an<l  neck  is  not  destroyed,  tbei*e  can  be  no  shortening  or  extcrnul  rotation 
of  the  limb. 

Prognosis. — When  the  trochanter  is  entirely  detached  and  much  displaced, 
its  union  with  the  femur  cannot  be  expected.  This,  however,  could  not  per 
manently  alTect  the  usefulness  of  the  iinib,  as  the  insertion  of  oiht»r  tau*trlcB 
capable  of  producing  nearly  all  the  movements  of  the  thigh  would  remain 
undisturbed.    In  the  specimen  which  I  have  figured,  thciv  wa^  present  a  ooo- 


Jor,  witli  n  fmctiiiT  i»f  tli*> 
ounilvliit. 


*  Luxatioiif  nihl  Fniolure», 
t  Ainoricitn  Juiimiil  nf  the 
t  Diflooaltooi*  p.  192. 


I.  t.lS,  Aiuericftn  edition,  bj  Qoduiau. 
[edloiU  Soienoes,  Nor.  1S36,  rol.  1.  p.  Ifil, 
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sidernble  amount  of  granular  calluR  around  the  circumference  of  the  fhicture, 
though  there  was  none  between  the  frajTments. 

Treatment. — So  little  is  known  in  regard  to  those  fmolurcs  of  the  tro- 
chanter that  I  confess  my  inability,  with  all  the  li^hl  that  can  be  obtained 
upon  the  subject,  to  designate  any  method  of  treatment  e»tablishe<i  by  ox- 

Fericneo  ;  but,  looking  at  the  subject  fi*om  a  purely  anatomical  point  of  view, 
can  see  no  reason  to  depart  from  the  extended  position  ot  the  limb,  as 
recommended  for  fmctures  of  the  neck  of  the  hune.  The  leather  bandai^e 
of  Coiiper,  buL-kled  about  the  pelvis,  is  ceriuinly  not  likely  to  give  any 
fldvantn>;e  in  retaining  (he  trochanter  in  place  which  might  not  be  an  well 
obtained  by  the  uhc  of  a  bri»ad  Kirip  of  adhesive  plaster.  The  abducted 
position  of  the  limb,  recommended  by  liransby  Cooper,  will  scarcely  Buffico 
to  bring  the  two  pieces  surticiently  near  together  for  any  pmciical  purpose, 
though  no  possible  objection  can  Le  urged  against  any  attempt  to  enect  this 
object  in  that  way. 

Fractures  of  the  Shaft  of  the  Femur. — Fi*acture8  of  the  hhaft  of  the  femur 
may  oLt'ur  at  any  puint,  but  it  is  customary  t<j  speak  of  the  bone  as  being 
divided  into  thirds  :  thus,  we  have  its  fractures  referred  to  the  midiile, 
upper,  aeid  lower  tbii-ds.  The  middle  third  of  the  Inme  is  most  frequently 
the  region  of  fracture.  Holt  house  states*  that  of  70  oaseH  which  he  ob- 
Bei*ved,  46  wore  in  the  middle,  16  in  the  lower,  and  8  in  the  ni>p6r  third. 
Hamilton  makes  a  similar  statemenl,t  founded  on  the  specimens  m  the  Mut- 
ter rolleeiion  of  the  College  of  Physicians  of  Philadelpnia.  Of  the  24  fmc- 
tures  of  the  shal'tf  19  are  in  tlie  middle,  3  in  tlie  upper,  and  2  in  the  lower 
thii-d.  Of  53!)  fractures  of  the  thigh  received  into  the  wards  itf  the  Penn- 
sylvania Hospital,  2G9  were  in  the  middle.  151  in  the  lower,  and  llH  in  the 
upper  third.  The  middle  third  of  the  bone  is  the  smallest  and  weakest  jiurt ; 
it  IS  the  summit  of  the  arch,  and  whether  the  force  be  communicated  directly 
or  inflireotly.  it  is  within  this  region  that  it  is  most  intensitie<i.  Its  fractures 
are  frequently  cotnjjonnd,  and  sometimes  comminuted.  Of  1181  cases  taken 
&om  the  records  of  the  IVniisylvania  Hospital,  143  were  compound^  and  of 
885  classitiod  and  i-eporteci.  20  were  commintited.     (See  table.) 

The  direction  of  these  fractures  is  generally  oblique,  and  the  obliquity  is  of 
considerable  extent.  In  children  it  is  generally  mon»  transverse,  as  stated 
by  Erichsen,  than  in  adults;  and  even  in  the  latter,  when  near  the  middle, 
where  the  compact  lissire  is  gjvatest,  we  occasionally  meet  with  a  transverse 
fracture.  The  lino  of  break  varies  also  as  to  position.  In  the  upper  third 
of  the  bono  there  is  no  uniformity;  in  the  middle  third  it  is  downwai*d  and 
inward,  and  in  the  lower  third  downward  and  forward,  the  upper  fragment 
being  generally  in  front  rif  the  lower.  In  children^  fractures  of  the  thigh 
are  more  common  than  th^)^e  of  the  leg. 

Cai'ses. — The?*e  are  cither  direct  or  indiivct.  The  direct  are  the  most 
common,  as  when  the  thigh  is  struck  by  heavy  pieces  of  limber,  or  by  castr 
ings.  or  is  )*un  over  by  a  loaded  wagon,  or  when,  as  1  have  seen  occur,  a 
horse  falls  upon  his  rider.  Indirect  violence  tends  to  produce  fVaclures  of 
the  lower  or  the  upper  thii-d.  the  foi-ce  being  ti*ansmitted  thmugh  the  leg,  as 
when  a  pei-son  falls  tVom  a  considerable  height  u|>on  the  feet ;  the  same  ivsnit 
may  follow  a  fall  upon  the  knee.  Muscular  action  alune  has  been  known  to 
piiMluce  a  fractun^  of  the  bone,  as  in  Uenueh^ro's  case.J  noticed  by  HolthouBo, 
of  a  man  who,  to  prevent  himself  from  falling  backwani.  made  a  vi<j!ent  mu*- 
culur  ert'nrt,  bivaking  the  bone  just  below  the  tnx'hanlvr.  The  wanie  cause,  I 
have  no  doubt,  produced  a  fracture  immedinlely  below  the  trochnnier  in  a 
patient  of  my  own.  who.  having  tnpi>ed  over  a  cro<]nel-nialloi,  made  a  very 
energetic  attein])!  to  recover  himself,  when  he  lieaivl  the  !»ono  give  way.  I 
might  also  reconi  a  second  instance  of  a  fracture  of  this  \n}Ue,  occuiring  in  the 
upj»er  third  of  the  femur,  pi-oduced  by  turning  in  l»ed,  the  fool  being  entirely 


•  HuIiumV  f*j'-«toDi  of  Surgery.  vo\.  i\.  p.  860. 

{  Bflftuehdre,  Ji^ur.  do  H^<l.  iJe  Leroux,  t.  xxx,  p,  SM. 
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free.     In  all  theeo  casen.  however,  thora  i»  ruasouublo  in*ouii(J  for  believiii|r 

titat  the  hones  were  unsound,  and  this  is  rendered  Htill  more  probable  h\ 
ihe  tact  that  these  fractures,  brought  about  by  such  slight  caunoi*,  have 
been  near  to  the  upper  extremity,  where  we  know  the  bone  U  especially 
prone  to  defeneration. 

SYMPTitMs. — Tlie  following  symptoms  are  common  to  all  fracturve  of  th« 
shaft  of  the  bone  : 

Prt/rt,  which  is  excessively  acute,  particularly  on  movement,  and  sufficiently 
severe  to  extort  a  flharp  oiy  fVom  Ine  mo.st  resolut«. 

Prtternatui'til  mobility,  which  is  easily  discovered  by  raising  the  leg-  or  the 
thii^h,  or  by  ad(luctint>;  or  abduetiei^  the  limb. 

Dtformity. — Thin  may  ap|)ear  in  the  form  of  an  unusual  prominence,  with 
shorleiiin^  of  th^-  limb  :  it  may  coiinist  in  nugular  dijiplacement  of  the  frag- 
menis,  in  evei-siori — i-arcly  inversion — of  the  foot,  and  in  sweliiui^,  producetl 
both  by  muscular  contraction  and  by  effusion. 

CWftitnj!?.—'T\i\H  is  readily  elicited  by  rotating  the  limb.  An  assi*$tunt 
shouUi  bo  instnictcd  lo  uiako  tmction  from  the  foot  until  the  limb  is  brought 
to  its  proper  length,  and  then  to  rotate  the  parts  while  the  hand  of  the  sur 
goon  embraces  the  seat  of  injury  and  his  ear  is  brought  near  to  rhe  same. 
This  manipulation  is  pajlicularly  necessary  when  the  fracluro  is  sontewhat 
tnuisvei-se  in  its  course.  It  is  projicr  to  say  that  when  the  other  signs  aro 
sutficieiitly  marked  there  can  be  little  necessity  for  inflicting  further  pain 
simply  to  produce  crepitation. 

Disabdihj. — The  limb  is  usimlly  helpless,  tho  patient  having  littlo,  if  any, 
voluntary  power  to  change  its  position.  A  part  of  the  deformity,  especially 
that  of  angularity,  is  due  to  the  combined  operation  of  muscular  aeti<in,  fbc 
violence  dolcnnining  the  fracture,  ami  the  awkwardness  or  it^uorance  of 
those  who  may  attempt  to  move  the  patient. 

That  which  we  speak  of  as  shorioniug,  or  overlapping  of  the  pieces  of 
tho  bone,  is  the  result,  largely,  of  muscular  contraction  alone.  This  is  well 
sec?i  in  those  cases  in  which  tho  accident  follows  diix^ct  violence,  tom|>orariljr 
paralyzing  the  muscles.  At  tirst,  very  little  shortening  exists,  but  in  a 
lew  hours,  when  they  ix'cover  their  power,  it  becomes  ouite  marke<l.  The 
oMi<]uiTy  of  tho  fraetiiro  als<i  favoi*s  the  shortening.  Instances  of  tricing 
shortening  are  occasionally  met  with,  in  which  there  is  no  subsuqutint  ten- 
dency to  increase, — a  condition  which  is  explained  by  the  interlocking  of 
certain  prominent  somitions  of  the  thigmenta. 

Pkounosis. — When  there  is  a  sim[de  fnicture  of  the  sbaf\  of  tbo  bone,  with- 
out other  injury,  a  favoniblo  result  may  be  ox|>ected.  When  the  injurj'  is  a 
com|iound  one.  and  the  ptitiont  old  to*  brokt'n  down  by  irregular  habits  of  Iifi,% 
the  case  assumes  a  serious  aspect ;  and  if,  in  addition,  tho  knee-joint  should 
be  opened,  tho  danger  is  greatly  enhanced,  and  the  prognosis  becomes  still 
more  imfavoj-able. 

In  all  cases  of  fVacturo  of  tho  femur,  except  in  children,  an  a}>prt^titble 
degree  of  shortening  n^ay  be  expected.  There  has  Iwen  much  ditlVuvtico  of 
o|>inion  among  surgeons  on  this  subject^  and  some  years  ago  the  «]Ut«lion 
assumed  considerable  importame  from  the  prtimiucnce  given  to  it  at  a  mect- 
irig  of  the  American  .Medical  Association,  held  at  Detroit,  where  it  wa^  de- 
clared, by  a  prnminent  surgeon,  that  under  pro]>er  dressing  theiv  should  1* 
no  ditfeivnce  in  the  length  of  the  limbs.  I  think  there  are  few  surgeons  wb» 
an*  prepart-'d  to  accept  this  statement.  Desault,  Amesbury.  South,  Dorrwr, 
and  some  othei'S  claim  to  have  accomplished  cures  without  deformity  of  an? 
kind,  but  when  we  interi'ogato  the  long  line  of  distinguiHhed  men  who  haTv 
spoken  on  this  subject,  with  few  exceptions,  from  Hippoerales  dowxi.  tbey 
utter  but  one  voice, — viz.,  that  shortening  is  Ihe  rule. 

Velpeau  was  quite  satistie<l  with  half  an  inch  shortening.  ("I,  "  -  kV% 
'*  Kven   in  the  most  satisfactory  cases  there  remains  a  little  ^'.* 

Nelaton  admits  its  uniform   presence.       Malgaigne  writes  as   f  'I 

must  stale  positively  Uiut  1  have  never  obtained  anything  i}^  tlj  al- 
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ludin^  to  the  nssertions  of  thocie  who  claim  to  cure  fractures  of  the  femur 
without  shortening.  Dr.  Warren,  of  Boston,  in  a  letter  to  Profensor  Hamil- 
ton. sa3'H,  •'  I  have  never  yel  seen,  either  in  Boston  or  elsewhere,  an  ohiiquo 
fracture  of  the  thiph  in  a  patient  over  Hoventt-en  years  of  ai^e  in  which  tln-re 
was  nut  Home  shortening."  Gibwon  writes,  "  In  iibliqiie  fraeluresof  i-ho  thi^h, 
it  is  hardly  possible,  in  any  en.*<e,  to  ealculato  on  union  wiihout  more  or  lesB 
shortening."  Hamilton,  whose  Kurj^ical  Hkill  i&  e.Nft'cded  only  by  hiseamior. 
after  a  mrwt  eareful  tixamination  of  all  the  testimony  at  Ihh  eommand,  onn- 
cludes  "thai  in  an  oblique  fracture  of  the  rthaft  of  the  femur  in  an  adult, 
where  the  rauseles  are  not  paralyzed,  and  where  the  ends  have  been  diHpluoed. 
no  means  have  yot  been  devised  by  which  an  overlapping  and  eon8or|uent. 
ahorleninff  of  the  hone  ean  genei^illy  be  |>revented."  Professor  iiroHd  t^ays, 
*'  the  opinitm  of  many  respeeiable  practitioners,  that  it  is  imjvwsible  to  effect 
a  cure  of  fractures  of  the  nhaft  of  the  thigh-bone  without  Hhorteniug,  is  only 
too  well  founded." 

Mr.  HolthouHc,  in  the  summer  of  1857,  oxamiued  all  the  fractured  thighs 
under  treatment  in  the  different  hospitals  of  Lond<»n.  making  an  agtrre^ate 
of  fil^y, — thirty  adults  and  twenty  children.  This  examination  was  con- 
ducted with  the  ^'ivatest  care  ;  and  the  result  reached  was  as  follows.  Only 
fifteen  escaped  deformity,  and  oi'  ihese^  twelve  woiv  ehildivn,  but  three  adults 
of  the  thirty  being  without  deformity,  making  idnety  per  cent,  of  adults  and 
forty  per  cent,  of  children  in  whom  sborfening  was  prewent. 

The  same  author  further  confeRses  that,  with  all  his  efforts  to  obtain  a 
perfect  cure  at  the  Westminster  Hospital,  he  never  succeeded  in  a  single 
case  where  the  patient  was  an  adult  ;  and  in  <me  hundred  specimens  which 
he  examined  of  this  fracture,  disinbuted  among  the  museums  of  London, 
only  one  was  found  free  from  deformity.*  "Sly  own  experience  accords 
entirely  with  ihcHO  statements.  I  have  not  met  with  a  single  ca*se.  among 
all  the  specimens  in  Philadelphia  of  fracture  of  theshal^t  of  the  femur,  which 
was  entirely  free  from  deformity;  and  I  am  equally  certain  that  neither  in 
hospital  nor  in  private  practice,  save  in  the  case  of  children,  have  I  ever 
Buceeeded  in  curing  a  case  without  an  appreciable'  shortening. 

The  discrejiancv  which  exists  on  this  subject  may  he  accounted  for,  in  a 
measure  at  least,  f>y  the  want  of  accunicy  in  measurement,  as  well  as  by  the 
time  when  the  mensuration  is  made.  To  be  accurate,  the  crests  of  the  ilia 
must  be  absolutely  on  the  same  level,  and  the  measuring-line  must  he  void 
of  elasticity.  The  patient  must  be  likewise  entirely  honebt,  as  he  has  it  in 
his  power  {o])n»ctise  a  deception  by  inducing  different  degrees  of  tension  in 
the  extensor  muscles  of  the  two  limbs,  which  is  not  detectable  by  the  keenest 
observer.  Lastly,  the  surgeon  must  himself  be  free  from  all  bias, — a  simple 
seeker  after  truth, — a  state  of  mind  which  is  not  always  easily  reached. 
Again,  it  is  not  improbable  that  a  bone  will  shorten  somewhat  for  some  time 
after  a  patient  is  discharged  as  cured,  from  the  influence  of  the  weight  of  the 
bodv  upon  the  imperfectly -constructed  callus. 

\frith  respect  to  the  amount  of  shortening,  in  llolthonse's  thirty-five  cases 
it  ranged  from  half  an  inch  to  three  and  one-third  inches.  In  twenty-one 
specimens  examineil  by  myself,  the  average  shortening  did  not  exceed  three- 
quarters  of  an  inch.  Hamilton's  measurements  yielded  an  average  shortening 
of  three-quarters  and  oiie-forty-seventh  of  an  inch. 

In  reference  to  the  subject  of  shortening.  Dr.  Cox,  who  made  a  large  num- 
ber of  measurements — sixty — among  the  patients  wiihout  fractures  at  the 
Pennsylvania  Hospital,  states  that  he  tbund  a  marked  disparity  in  the  length 
of  the  two  limbs  of  the  same  person. 

It  is  to  be  understood  that  this  disparity  in  the  length  of  the  two  limbs 
is  not  real,  but  only  follows  in  consequence  of  the  difficulty  in  touching 
exactly  corresjtonding  jtortions  of  the  skeleton  on  the  two  sides,  iW>m  the 
varying  position  of  the  pelvic  factor,  and  fnmi  unconscious  muscular  action 
on  the  part  of  the  patient.     Any  one  who  will  take  the  trouble  to  meuAure 

*  Holmei'a  Sjetvtn  of  Burger^,  vqI.  H.  ji.  MS. 
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corroepunding  femora  depnved  of  tho  soft  parte  will  find  them  to  be  ofoqtud 
length. 

I  do  not  hesitate  to  Bay  that  a  fracture  in  tho  shaft  of  the  thigh-bone 
which  in  cured  with  one-half  or  tbrye-quartere  of  an  iiieb  8hurieuing  it*  a 
good  euro,  and  givea  no  room  for  oomphiint  on  tho  part  of  the  patient ;  and 
that  the  surgeon  who  obtains  this  result  may  walk  among  bin  profeii«iona] 
brethren  without  being  conHcioua  of  (ho  least  inferiority  or  want  of  skill  in 
the  management  of  this  clasa  of  surgical  injury. 

Fractores  in  the  Upper  Third  of  the  Femtir. — These  fractures  are  proverbi- 
ally dilHcult  uf  management,  and  are  partieularly  prone  to  be  followed  by  de- 
formity. When  close  to  the  tnK-hantei-H,  they  are  frequently  associated  with 
fracture  of  the  neck  exterior  to  the  capsular  ligament.  The  chief  difficulty 
if:*  with  tbe  upper  iragrnent,  which  undergoes  different  changes  in  diflerent 
eases, — the  most  coTumon  being  a  displacement  forward  and  upwani  by  tho 
action  of  the  psoas  and  iliacus  internus  muscles  and  outward  by  the  actiun 
of  the  hutuo  muscles,  together  with  the  glutens  minimus,  pyriformis,  obtu* 
rator  internus,  gemolh,  and  quadratus  femoris  m«scle?i.     (Fig.  793.)     When 

tho  upper  limgrnent  is  tilted  inward  in- 
Fio.  798.  Stead  of  outward,  it   is  probably  due  to 

the  direction  of  the  fracturing  force,  the 
pectineufl  and  adductor  brevis  nauHclw 
maintaining  the  bono  in  its  abnormal 
]>OHition.  Mr.  EricliMeu  had  three  op- 
V  \^  X    9  ^*fik  portunities  of  verifying  the  truth  of  this 

ikS    M  Him.-  r  FJ^  explanation  by  dissections.*   Should  the 

fi'agments  be  so  held  together  by  wod^- 

Fio.  794 
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ing  of  the  spiculso,  they  are  liable  to  be  di-awn  uutwani  so  aft  to  form  *n  angl« 
salient  externally.  The  mnseloH  which  comlune  to  eileel  sueh  a  displa4Tmeiit 
are  tho  gluteus  medius  and  minimus  externally,  and  the  adductor  internally 
The  gi'eat  difHcidty  in  controlling  the  upper  iVagmeat  is  such  that,  M- 
tbough  there  nuiy  be  no  failure  in  the  union,  si^me  degn»o  of  shurtcninf  of 
the  limb,  and  consequent  lameness,  may  be  expected,  lu  Imdly-treuted  frtis 
lures  at  the  up|»er  third  of  the  bone,  the  anterior  angular  deftirmity  may  be 
very  marked.     (Fig.  794. j 

*  Suxgery,  vol.  L  p.  S7i. 
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Fractures  in  the  Middle  Third  of  the  Femur. — Thcao  fraoturea  are  much 
tbo  must  tVctiuctit  of  thuso  ocourring  in  this  bone,  but  are  not  so  oblique  as 
arc*  Ihowj  in  other  portionH,  bi-cauBu  liure 
the  compact  tisf^ue  is  ginmiohi.  antl  the 
size  of  thv  bono  least.  The  line  oflVno- 
turo  is  vorv  uuilorni,  boing  liownwunJ 
and  from  ketijnd  foinvui'd;  llio  upper 
fra^Ukent,  in  alnioot  all  ounort^  bfiug  in 
fVont  of  the  lower  one.  Within  this 
region  ako  wu  occaHionally  encounter 
multiple  as  well  aa  compound  ti-actui-ofl. 
The  snortening  or  overlapping  is  like- 
wise very  great,  varying  from  two  to 
three  incno«,  and  sometiujos  even  more, 
■witli  ninrkod  dt-formity,  Hwelling.  and 
©version  of  the  foot.  The  nnifttrmily 
with  which  the  upper  in  in  front  of  the 
lower  fragment  is  ver^'  noteworthy, 
and  is  tho  etfect  chietJy  of  muscular 
action;  the  psoas  and  iliacus  internus 
advancing,  in  Home  small  degree,  the 
uppL-r  piece  of  the  bone,  and  the 
adductor  maguun  and  gastrocnemius 
drawing  back  the  lower  piece,  while 
the  overlapjting  is  caused  by  the  rec- 
tus, the  hamstring,  and  the'  adductor 
muscles.  The  fracturing  force  and  the 
weight  of  tho  limb  nhould  not  bo  cniirely  pnuiun*  ..r  thr  framr  m  uie  middle  third,  with 
excluded  in  the  enumeralion    of  these  o'*'>*M'"'tr.  ib«i»»tr  rr»pQ..tit  i«in«  whiudiu* 

cauHes,  though  ttietr  innucnce  must  bo 

of  a  veiy  Hocondary  kind.  (Fig.  795.)  MoBt  of  the  cases  of  unuuited  frac- 
ture uf  the  femur  are  seated  in  the  middle  third,  though  union,  with  some 
shortening,  may  conridently  be  ex|tected  in  five  or  nix  weeks. 
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Fractures  in  the  Lower  Third  of  the  Femur.— These  follow  either  direct  or 
indirect  violence.  The  direction  of  the  fnutnre  is  determined,  in  some  meaa* 
ure,  by  the  manner  in  which  the  producing  cause  openites.  When  from  indi- 
rect force,  a»  from  falling  on  tho  knee  or  tte  foot,  it  will  probably  lie  oblique, 
running  from  above  downward  and  from  behind  forward.  When  from  dii*eot 
lurce,  as  when  a  piece  uf  timber  falls  across  this  part  of  tbe  thigh,  the  line 
of  separation  will  be  moiv  transverse.  When  the  frac- 
ture occurs  near  to  the  knee-joint,  the  usefulness  of 
the  articulation  may  bo  seriously  imj>nircd.  The  dis- 
placement consists  in  the  upper  fragment  being  tilled 
forward  and  sliding  down  towards  the  joint  in  front 
of  the  lower  piece.  It  may  be  seen  or  felt  as  a  promi- 
nence on  the  front  of  the  thigh.  pu.»*hing  forward  the 
quadriceps  muscle:  should  the  end  In?  pointed  or 
sharp,  it  may  penetrate  or  even  pass  through  idl  the 
BUpcrincurabent  tissues,  and  form  a  compound  frac- 
tuiv.  The  lower  fracture  is  genemlly  represented  as 
being  drawn  backward  by  the  gastrocnemitis  muscle 
so  ais  to  l»c  felt  in  the  ham.  {Fi^.  796.)  Malgaigne 
denies  this  altogether^  and  says  there  is  not  a  specimen 
of  such  a  displacement  in  any  museum  in  Paris.  If  he 
is  to  he  undei*stood  as  meaning  that  the  lower  frag- 
ment does  not  fall  somewhat  back  towards  the  ham, 
ho  ifl  in  error.  I  have  never  been  able  to  discover  any  great  encroachment 
upon  the  popliteal   space,  although   thu  gastrocuemii    ntuscles  di>  tend  to 


tuiiaxwtl  ili*|)lii<oiiipnl   u(   tbo 
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draw  thia  inferiur  fmgmeut  backward,  but  the  action  is  limited  in  ita  open- 
tion. 

The  two  vaati  muacieft,  having  their  orij^in  along  the  two  branebe^  of  th*> 
entire  liuea  aspcni,  :iiui  being  iiiHcrted  into  thr  e<Igos  of  tlic  ti*udon  of  the 
rectUH  fi-moHs,  norvo  the  pflri  of  a  sling,  whioh.  with  I  ho  oxpitndod  iniii^Kiou 
of  the  adduclor  magnuM,  provenls  tho  bono  fruni  falliiiL;or  itoiug  drawn  ba<.'k 
to  any  great  extoiil.  Xu  s|>cL*iiuLMi  in  thJH  city  furiiishf«  an  ts;uini|ilo  of  any 
very  marked  posterior  displacement  of  the  inferior  ^"agnient ;  and,  for  thu 
anatomical  reasons  already  given,  tho  deformity  must  be  very  rare.  The 
overlapping  of  tho  broken  ptirlft.  wliieh  i>roduee»  the  shortening,  irt  cauitcii 
by  those  ninseles  which  have  their  attachmenis  on  the  pelvis  and  iht?  leg, 
— as  the  rectus  in  front,  and  the  hanmtring  nuiscles  pOi*leri(jrly.  Even*i<>n 
of  tho  foot — common  to  all  fraiiuivH  of  the  thigh — will  be  present  lo  ^nne 
degree  in  tho  one  imder  con!*ideralion.  In  the  ivduction  of  this  fmetun?, 
some  address  is  requiniiie  when  the  rectus  in  impaled,  in  ortler  i^t  di5*ongag» 
the  upper  fragment  from  the  (*ub8tanco  of  the  muscle.  The  method  of  Boyer 
byextt>nsi(m  and  counter-extension  iu  the  extended  ponitiou,  will  not  nlvvays 
answer.  Tho  best  plan  is  to  tbllow  somewhat  that  recommended  by  Mal- 
gaigne  for  tho  reduction  of  a  fracture  above  the  curnlyles ;  *'  Flex  the  thigh 
t4j  nearly  a  ri^bt  angle  with  tho  pelvis,  and  then,  flexing  tho  leg,  with  the 
forearm  in  the  ham,  make  extension,  gradually  restoring  the  ninb  to 
Btnught  position." 

Trkatmbntof  Fractures  of  the  Shaft  of  the  Femur. — Preparnticn  nf 
bed. — Tosecurea  proiK*rly-constructed  bed.  wherothis  i^  possible,  ia  of  the  firrt 
importance.  Thei-e  aix^  several  expensive  and  very  ingenious  beds,  whioh  have 
been  already  noticed  in  an  early  chapter  of  this  hiook,  tut  which,  from  the  fact 
that  they  are  beyond  the  means  of  must  persons,  must  bo  of  verj'  limited  use. 
The  iron  fracture-be>istead,  in  common  use  in  our  hospit^tls,  with  an  <»penin^ 
in  the  centre  gnanled  by  a  trap,  unswere  every  puiijone  for  our  [lublic  institu- 
tiouf*  and  in  private  hoii.ses.  With  the  aftsisfaroc  of  a  caipentor  a  single-l»ed- 
stoad  nniy  be  very  soon  couverled  into  a  fVacture  one,  hy  Hubstiluting  for  (ho 
niitblle  sluts  a  broad  board  with  a  hole  cut  through  its  centre,  or  two  boarrU 
with  a  semicinMilar  portion  taken  fi*oin  each.  On  the  under  side  nail  two 
cleats,  each  with  a  shoid^ler.  along  which  may  be  slid  a  tin  bed-pan  to  rcceivo 
the  dejections.  Upon  this  bed  place  a  very  tirm  mattress,  fi*om  the  centre  of 
which  has  been  cut  out  a  circular  piece  six  inches  iu  diameter.  This  must  be 
lituMj  with  oil-cloth,  which  shall  cover  likewise  the  upper  and  lower  surftux>« 
of  the  mattress  for  six  or  eight  inches  around  tho  hole.  In  country  district* 
the  physician  has  frequently,  as  I  know  well  from  personal  vx|>cricnce.  to  gvt 
along  as  best  he  may  with  very  crude  and  imperfect  apph'ances.  Men  who*« 
lives  have  been  spent  in  a  city  or  in  a  hospital  know  little  of  the  ©xtrvino 
simplicity  of  country  pniclice  or  of  the  limited  range  of  resources  often  at  tho 
command  of  the  country  practitioner,  and  it  is  to  me  a  source  of  ast4*ni*>h- 
ment  that  his  results  are  generally  so  gotni.  It  is  quite  possible  to  treat  a 
fracture  of  the  thigh  on  a  soft  bed  which  has  been  beaten  down  and  covonwi 
with  folded  comfortables,  and  to  dispense  entirely  with  the  ueual  nrrangv- 
mcnts  for  <lcfecation  by  |)lncing  against  the  lower  end  of  tbo  bowel  a  6rm 
wad  of  oakum  or  of  tnw  on  which  to  receive  the  evacuBti<ms,  the  act  bviog 
etfected  in  this  manner  without  leaving  a  soiled  spot  on  the  bed. 

The  bed  being  urnmged  and  covered  with  a  sheet  having  a  hole  iu  th# 
centre  corresponding  to  that  in  the  mattress,  nn  upright  containing  a  fc- 
noslra  with  a  pulley  (Figs.  797,  798)  can  be  placed  at  the  Toot  of  the  KeiJ,  or 
may  be  8crewe<i  last  to  it.  a  little  to  one  side  of  its  middle.  Thi»  upright 
must  have  sovernl  holes  for  the  axle,  so  that  the  latter  can  bo  raiMsl  or 
lowered  as  maybe  found  necessary.  Tn  the  absence  of  a  roller,  a  ooitOA- 
spool.  with  a  strong  piece  of  wire  for  an  axle,  will  make  a  vciy  gr»od  Aubtfti- 
ttite.  The  patient  l>oing  on  the  bed.  and  the  fracitiiv  adjustcil  by  the  umiai 
manipulations,  the  surgeon  |)rfx-eeds  to  ]»repiire  and  apply  bis  appamtuit 
for  extension.     Fur  thib  purpt.>se  a  btrip  iii  adhesive  pbster  is  cut,  twu  And 


I 
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tbe  roll  of  plaster  is  not  HiifficioDlly 
lonir,  this  cMundirig  baiid  iimy  be 
fortiH'd  from  twu  HlripH,  wliich 
uiust  bo  Bowod  tirinly  together 
where  they  t>verla|>  below  the  loot. 
On  the  mid(]le  of  the  Hprend  sur- 
face is  to  be  lair]  a  piece  of  board 
two  and  a  half  iiichcH  wide,  und 
sufficiently  long  lo  [>peveut  the 
plaster  from  touching  the  malleoli. 
A  second  piece  of  plaster,  eight  or 
ten  inches  long,  five  inches  wide 
ill  the  centre,  and  two  inches  and 
a  half  on  each  aide  (Fig.  7'Jl)),  is 
next  prepared.  The  wiiJe  central 
part  of  this  strip  is  placed  ui>on 
the  inside  of  the  f()0t-board.  over 
the  edgo3  of  which  it  is  tnnu'd 
down,  and  the  lateral  portions  are 
brought  along  the  surface  of  the 
extending  hand  as  high  as  the 
malleolus  on  either  wide.  The  ob- 
ject of  thi8  piece  is  lo  fuHten  the        t 

foot-hoai'd  securely  to  t!ie  extend-  i  iHiKiiuforpttHfty. 

iug  band,  and,  by  lining  the  inner 

surface  of  the  latter  for  Kome  distance  on  either  side,  to  prevent  the  plat?ter 
fh)in  pressing  upon  ami  adlicring  to  the  malleoli.  Thuf*  prepared,  the  appa- 
ratus pre?*enis  a  stirrup-liki^  ap]>earance.  (Fig.  800.)  Three  additional  strips 
of  plaster  ai*e  next  ruquired.  two  inches  wide,  and  Huttieiently  long  to  encircle 
the  limb, — one  above  Ihe  ankle,  one  immediately  above  the  calf  of  the  leg.and 
the  third  a  short  dlHtance  above  the  knee.     A  cord  should  be  then  attached 
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Fiirm  ofilie  xliort  «tilp  ttr  Awtenlnx  ilii<  fuui-lmud 
l>j  the  long  extviiilliig  ImiiiI. 


to  the  foot-lHiard,  thnmgh  a  hole  in  its  centre,  or  a  piece  of  a  roller  may  be 
tied  around  the  Btirrup,  to  eitber  of  which  the  extending  weight  can  be  tied. 
BagH  for  latei*al  Hupp<jrt  nre  also  to  be  provided.  Two  of  these  are  required, 
— one  to  extend  from  the  f(M>t  to  the  |wrineum,  the  other  tVom  the  foot  to  the 
axilla.  ThcHc  may  be  quirUly  prepared  by  taking  strong  twilled  musliu,  about 
fourteen  inches  wide,  sewing  it  upon  the  sides  and  at  (me  end,  so  as  to  make  a 
long  narrow  bag,  then  turning  it  so  as  to  have  the  searas  inside,  and.  a(\er 
filling  it  with  dry  sand,  either  to  sew  or  tie  the  unclof4od  extremity.  These 
bags  mu.st  not  be  tilled  too  tightly,  otherwise  it  will  be  impossible  to  shift 
their  contents  so  as  to  make  them  conform  to  the  outline  of  ihe  limb.  One 
or  two  rolleiT*.  two  and  a  half  inches  wide  and  eight  yanls  long,  with  two  or 
three  bricks,  being  provided,  tbe  appareil  may  be  considered  complete. 
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Fig.  801. 


Applicatifin  of  ihf  dressing. — Tlie  patient  being  placed  upon  the  bed,  ihe  hjiir 
should  bo  removed  from  the  Hrnh,  and  the  skin  tliorou^hly  cleanhed  with  soap 
and  water,  and  well  dried,  so  an  to  secure  the  adhesion  of  the  phustei-s.  The 
extension-bands  are  next  warmed  by  pa.ssiiig  the  back  of  the  atript*  over  a 
tin  vesHol  cnntaining  hoi  water,  or  (iver  a  flat-iron  or  a  slovo-pi|>e»  or  by 
holding  them  liefore  an  open  tire,  and  are  then  imniediaiely  placed  along  th^ 
outer  and  iniitir  burfacet*  of  the  lei;  and  thi^h,  takiriic  care  that  they  vt^vvr 
exautly  corresponding  porliouH  of  the  limb,  so  that  the  stirnip  ivill  dmw 
equally  on  the  two  sides.  Next  take  the  circular  btri|>s  and  pass*  them  about 
the  le^  and  thigh,  as  shown  in  Fig.  801.     The  Hurgeon  has  now  reached  ■ 

stage  in  the  dressing  when  the 
fracture  is  to  be  carefully  ad- 
justed by  extension,  oounter- 
extenfiion,  and  manipulation. 
If  the  patient  complaum  of  se- 
vere pain,  or  if  ninch  muscu- 
lar rcHislance  is  encouiHePcd, 
it  will  be  best  to  a<lniinistcr 
an  anaesthetic,  after  which  an 
assistant,  grasping  the  anktc, 
should  bring  iho  limb  down 
to  its  proper  length.  The  extension  being  now  kept  up,  the  surgoou  ppo- 
cecfis  to  apply  a  roller,  with  firmness,  from  the  aiiklo  to  the  groin.  This 
should  never  be  neglected.  If  done  pmperly,  the  muscles  rcmuin  quiet 
under  its  pressure,  and  s])asms,  with  displacement,  seldom  occur.  The  cord 
IVom  the  stirrup  is  next  to  be  tied  about  the  upright  post,  llie  lower  end  of 
the  bed  being  raised  four  or  five  inches  by  placing  blocks  beneath  its  ft*ot.&nd 
the  sand-bags  laid  along  the  inner  and  outer  sides  of  the  limh.  AAer  (iie 
lapse  of  six  or  eight  houi-^,  the  extending  weight  may  be  attached  j  if  doutt 
sooner  than  this,  the  plasters  will  certaiidy  slip.  To  make  this  attachmeat* 
bring  the  ends  of  the  muslin  strip  or  the  cord  which  is  fastened  to  the  stir- 
rup over  the  pulley,  and  to  its  end  attach  the  I'equisite  weiglit.  (Fig.  802) 
Thift  may  consist  of  a  bag  of  shot,  a  smoothing-iron,  seale-wcighi*  suppor(«(l 
in  an  iron  frame,  or  a  bag  containing  stones  or  bricks;  it  is  immateriul  wluil. 
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a,  DmMlog  for  fmcliirv  of  tt>*>  cliAft  u[  tho  famur,  comyimUt,    b,  Saud-L«^  *ppU«d. 

I  usually  find  the  bricks  most  accessible :  ihoy  can  be  wrapped  in  paper 
tied  togutber  witli  a  strip  of  musUn.  The  amount  of  weight  which  will  ht 
necessary  in  an  adult  will  be  two  or  three  bricks,  or  about  ten  4>r  i3ft4w» 
pounds.  It  has  been  m^-  practice  to  begin  with  two  bricks,  or  ten  pout:lll^ 
and  after  two  or  three  days  to  add  a  third,  or  even  more,  until  the  nieaAuns 
ments  of  the  two  limbs  correspond.     This  comparison  should  be  made  timif 
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antil  the  proper  length  is  obtained.  To  make  our  mensuration  trustworthv, 
the  patient  must  U?  on  the  hack,  with  tht;  \nn\y  iiic'lim.'d  noilhor  to  the  right 
nor  to  the  lefX.  wiili  the  ert'Slt*  of  tht*  ili:i  un  ihtr  sjinio  level,  and  with  the 
muscles  of  the  linih  entirely  qulenoent.  The  tape  used  should  be  the  metallic 
one,  and  the  jioinis  between  which  those  measurements  should  he  made  are 
the  anterior  superior  spinous  processes  of  the  iliu,  the  tuberosities  of  the 
piibie  hones,  and  the  und>ili<MiH  above,  and  the  lower  extremities  of  the  inner 
mnlleoli  below.  By  measuring  einisecutively  from  tbe^e  three  sland-pointii, 
a  very  aeeumle  resnlt  ma^-  be  obtained. 

The  weight  whieh  to-day  fails  to  bring  the  limb  to  its  proper  length  may 
have  the  desired  ett'ecl  to-morrow.  The  muscles  may  fvu*  a  time  ivsolutely 
hold  out,  but  the  steady,  unintciTupted  pull,  nighi  and  day,  will  Hnally  gain 
the  vietorj',  not  by  violence,  but  rather  by  gentle  constraint.  The  angle  at 
which  the  extendinij  cord  runs  from  the  stirmp  to  the  pulley  shtmld  be 
gnuluated  so  as  to  allow  the  heel  barely  to  touch  the  bed»  or  even  so  as  to 
clear  it  entirely.  It  is  seldom  necessary  to  renew  the  adhesive  pla.-ters  more 
than  once;  und  very  frcqiienil^'  I  have  found  the  tii*st  upplieation  answer  for 
the  entire  pel  lod  of  lieiitnient.  The  roller  is  liable  tn  become  displaced  after 
eight  or  ten  days,  and  should  l*e  rei)laeed  or  tightened,  at  which  time  the 
extension  must  be  kept  up  by  the  hands  of  an  assistant,  who  at  the  fMime 
lime  will  raise  the  leg  sutticienllv  high  to  allow  the  roller  to  pass  readily. 
During  the  lime  of  treatment,  which  usually  occupies  fnmi  seven  to  eigfit 
weeks,  the  patient  must  not  be  allowed  to  raise  his  body  up  in  bed.  nor 
should  more  than  a  single  pillow  be  placed  under  his  head.  After  the  lapse 
of  four  or  five  weeks,  if  the  union  progresses  favorably,  the  weight  attached 
to  the  fo<»t  may  be  lessened.  At  the  expiration  of  seven  or  eight  weeks,  the 
patient  may  be  allowed  to  rise  tVorn  his  bed  and  move  about  with  crutches^ 
out  he  mu^t  not  rest  the  weight  of  the  body  upon  the  lin»b  to  any  extent  for 
at  least  tliive  or  i\mv  weeks  longer.  The  urine  n»usl  be  passed  in  u  urinal, 
bottle,  or  cu|>,  and  the  diet,  except  perhaps  during  the  tirst  two  or  three  days, 
need  not  be  ditVereul  from  that  used  in  health.  The  mode  of  changing  the 
sheets  and  linen  has  been  described  on  page  S12,  and  need  not  be  detailed  in 
this  place. 

Dr.  Levis  has  devised,  as  a  substitute  for  adhesive  plasters  whereby  to 
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Ltrlg*a  tslcodiog  apptnttia,  both  applied  to  mad  detecb«d  Uvmt  Uw  limb. 

attach  the  extending  wt^ight,  an  npjmratus  consisting  of  leather  cnt  to  fit 
the  lower  part  of  the  thigh  and  the  leg,  and  fastened  to  the  limb  by  buckles. 
(Fig.  803.)     Though  very  ingenious,  it  fulfibi  only  imperfectly  the  work  of 
an  extending  appliance. 
The  dressing  by  adhesive  plaster,  saudbagb.  and  an  extending  weight 
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reduces  tho  treatment  of  moat  fi*actui'e8  of  the  thi^fa  to  the  umpteBt  form, 
— iudoed.  80  nearly  approui'bca  poHbutioii  that  little  else  can  be  dcfliriHt — 
and  IB  equally  well  adapted  to  canoft  in  which  both  thighs  are  broken. 

When  the  fracture  is  a  short  distance  below  the  lroohaniei"H,  or  in  Aome 
part  of  the  upper  third  of  the  hone,  aditticulty  may  hv  experienced  in  con- 
Hequence  of  the  anterior  pi*ojection  of  the  nhort  upper  fi-aginent.  In  such  a 
case  the  ihi^h  mu8l  be  first  flexed  ou  the  pelvis,  and  then  i-xiunrtion  applied, 
during  whien  a  concave  anterior  splint  is  to  be  placed  u|>on  the  fnmi  of  th* 
thigh  and  bound  firmly  with  a  roller.  Tho  limb  Hhould  now  be  brought 
quietly  into  the  Rti-aight  position,  and,  if  the  deformity  is  corrected,  the  usual 
dressing  for  fractures  of  the  shaft  may  be  prepared  and  applied.  If  the  dis- 
placement cannot  bo  thus  corrected,  there  remain  but  lwi»  methods  for  our 
adoption, — either  the  double  inclined  piano  or  the  wire  anterior  splint  tif 
Natlian  R.  Smith.  Very  little  extension  can  be  made  bv  either  mechanism, 
ni»d  considerable  shortening  must  be  expected.  If  the  double  inclined  plane 
be  selected,  a  soft  cushion  or  pillow  must  be  interposed  between  the  limb  and 
the  splint,  and  a  piece  of  binders'  board  moulded  to  the  fW)nt  of  the  thigh. 

Fio.  804. 


A  frsctitra  at  tb»  upper  third  of  Uia  femur  tliMMd  on  aduuble  lucHtte«lpWo#.     Bnllh. 


A  few  turns  of  a  roller  applied  some  distance  above  the  knee,  and  aJsoabore 
the  ankle,  will  serve  tosecure  the  limb  to  the  splint.  (Fig.  804.)  Anothor 
apparatus  used  for  the  same  purpose  is  that  of  Mclntyre  (Fig.  ^05\  which 
can  beadjusted  to  any  angle  by  means  of  a  posterior  screw.     In  applying  this 

apparatus,  the  thigli  and  W 
Fio.  BOO.  piece  must  be  well  paddifd 

or  covered  with  a  cushioa, 
and  set  at  an  angle  of  about 
thirty-five  degre«fl.  The 
limb  being  now  placed  upon 
the  hj>liut  and  the  foot  made 
fast  to  tho  f(X)t-b<>ar(i  by 
means  of  a  bandage,  the 
screw  should  be  turueU  until 
Mcuvw. .pilot.  ^jj^  inclination  at  the  knc* 

is  considerably  increasmi.by 
which  tho  extension  is  augmented :  tho  weight  of  the  body  acts  as  the  eounior- 
extending  tVuvo.     (Fig.  806.) 

The  anterior  splint  of  Profe.'isor  N.  R.  Smith  consists  of  two  parallel  rods 
of  wire  about  the  thickness  of  an  ordinary  quill,  turned  up  at  each  end.  M 
M  to  correspond  to  the  direction  of  the  foot  and  to  the  surface  of  the  abdo- 
men. At  tho  middle,  thu  splint  is  bent  at  a  slight  angle,  and  its  8id««  an 
kept  fVom  separating  by  twoor  thi-ee  cross-strijis.  (Fig.  807.)  In  the  applica- 
tion of  this  splint,  a  double  inclined  plane  of  pillows  must  be  first  constnided 
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on  the  bed.  and  across  it  are  lobe  laid  Btripn  of  muslin,  two  aud  ahalf  or  throe 
iachee  wide  and  inclvo  or  tburieen  inchft*  long.  Tliesu  strips  require  to  be 
three  inches  apart,  and  to  incroase  in  length  ns  ihev  ascend  the  limb.  Upon 
those  strips  wnich  correspond  to  the  thigh  should  be  laid  a  light  board  splint, 
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Tlifl  Hctntjra  ipUat  applied,  aa  mudlflwl  tj  Liituu. 

three  inches  wide  and  about  nine  inches  long,  well  padded.  Let  the  limb 
ol'tJie  patient  be  now  placed  on  this  jiart  of  ihe  drei=ising  and  the  wire  8]dint 
be  bent  so  as  to  conform  to  such  an  angle  of  the  limb  as  will  be  required 
to  effect  the  adjuntment  of  the  frugnienta;  for  in  the  ease  presumed  to  be 
now  under  troaiuient  the  lower  fragment  must  be  brought  forward  lo  the 
displaced  upper  oue.     The  ne^ct  stage  of  the  dre^iug  ifi  to  briug  the  muslin 

Fio.  807. 


ProfMwr  N.  H  Snltb'i  BOUilur  win  tpllnt 

Strips  up  along  the  sides  of  the  limb,  and,  turning  their  ends  around  the 
wire,  pin  each  end  In  Its  own  side.  They  should  be  secuivd  sufficiently 
loose  to  allow  the  splint  to  l)e  raised  a  ven'  little  from  the  surface  of  the 
limb.  The  apparuliif*  being  now  susper»ded  by  the  eoi-d  running;  t»bliquelv  for- 
ward, aud  the  limb  being  raised  clear  of  the  bed.  additional  sfourity  sfiould 
be  given  to  the  dressing  by  a  roller  carried  around  the  splint  and  limb, 
from  the  foot  to  the  pelvis,  and  terminating  by  making  a  spiea  of  the  groin, 
(Fig.  808.)  Dr.  Ilodgden^  of  St.  Louis,  uses  occa.sionany  a  similar  splint 
having  a  cotton  sacking  loosely  extended  between  the  hurs,  upon  which  the 
limb  is  supported.  The  suspension  can  be  cifected  fix*m  a  hook  and  pulley 
fixed  in  the  ceiling  of  the  room,  or  from  a  ci*oss-bar  over  the  bod,  with  a 
pulley  attached.     The  apparatus  is  not  lo  be  recommende<i,  however. 

An  arrangement  for  tnis  purpose,  very  familiar  to  Philadelphia  surgoona, 
is  a  gallows  which  rests  upon  the  sides  of  the  bed.  and  admirably  iiuswers 
the  end  in  view.  This  arrangement  is  figured  under  the  head  of  "  Fractures 
of  the  Leg." 

In  the  fall  of  1870  I  treated  a  very  perplexing  ease  of  fracture  at  the 
upper  third  of  the  femur,  in  a  gentleman  of  this  city,  by  a  combination  of 
the  inclined  jdane  and  extension  by  adhesive  straps,  which  resulted  so  favor- 
ably that  I  regard  the  plan  as  prei'erable  to  all  othcra.     lu  several  points  it 
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iH  nt>t  unlike  that  of  Dr.  Palmor,  of  the  United  States  Navy.    The  appara 
which  I  t'lnploy  consietfi  of  ii  douhlo  inclinod  plane,  with  hinged  sides  a 
tac'hcd  to  tliG  ihigh-piecc.    T^pon  this  tho  limb  is dtpoHitod,  a  pillow  being  in-" 
terpOBed  between  the  thigh  and  the  splint,  and  a  »oh  pad  placed  beneath  the 
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UBbflllilWiidad  hy  ib«  anteiiot  ti>ll»it  of  S.  K.  Sulih  tor  ttuclvn  at  the  appor  UilH  uf  tb*  thigb.    Tbe 
troiptfUilliiB  conl  ilinaM  l>o  fl««il  tn  a  point  wjins  d1«teiio«  abuv*  titf  UmA. 

leg.  An  adhesive  strip  is  next  attached  to  the  sides  of  the  tliigh.  extending  trp' 
ut<  far  an  the  upper  end  of  the  lower  frai^nient.  and  with  a  tcMip  below,  inlo 
whieli  is  1o  he  faslened  a  piece  of  light  wf>od,  as  in  the  ordinary  fnieluro 
dressing  already  deneribed.  To  thin  piece  of  wixid  a  cord  is  attached,  which 
is  to  be  carried  ovi-r  n  pulley  ^et  in  an  nprighi  thai  is  screwed  lo  the  foot  of 
the  bed.  To  thin  cord  the  extending  weights  are  to  l>e  attached.  Lateral 
jiresHiire  is  applied  to  the  thigh  by  bnnging  up  the  sides  of  the  femoral  pari 
id"  the  plane  and  securing  ihcui  by  strips  of  muslin  while  the  leg  is  reiaiued 
in  position  by  the  turuH  of  a  r»>ller.    (Fig.  80y.) 

Fio.  809. 
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ijiiler  lo  alH>M  the  «ltmcliiiu*iit  uf  (liv  Mitiniliiv  pla«ter. 


Treatment  of  fractures  of  the  thigh  by  the  hnmoifohU  drrmng. — ThU  old 
method  wft.s  first  introduced  for  the  treatment  of  fractures  by  Abngerig.  ao 
Arabian  physician,  and  has  been  advocate<l  at  diffcivnt  periods  down  to  iho 

F resent  time.     It  received  the  sanction  of  Seutin,  Velpeau.  Lnrrev.  and  otber»>^ 
t  has  been  a  favorite  dresslni;  for  fractures  of  the  thi;;(h  at  the  bollevur  H< 
pitah  Now  York,  plaster  of  Paris  being  the  material  used  to  give  immobility 
to  the  enveloping  bands,     it  is  applied  as  follows: 


Fio.  810 


On  a  mattress,  raiftod  one  foot  f^^om  a  tablu,  and  reaching  within  two  feet 
of  ita  lower  end.  the  jmtiont  in  placed.  An  ii|>ri^ht  (Fig.  810)  is  wixnved 
ajLj;ainflt  tho  lower  corner  of  the  taMe,  and  surrounded  with 
a  soil  wnippitig  to  protect  the  perineum  i'ram  proHHuro. 
The  patient  in  brought  down,  with  one  limb  on  either  nido 
of  the  stanchion,  **o  that  the  nates  project  beyond  llie  inat- 
trej*a,  where  they  aiv  8upp4:>rtiHl  by  a  sHnif.  which  it*  made 
fast  to  a  piece  of  timber  running  back  horizontally  from  the 
upright.  (Fig.  811. j  The  patient  beii»g  now  etherized,  a 
pulley  is  attached  to  the  foot  and  ankle  and  the  leg  di*awn 
to  its  proper  length.  The  uxlenslun  must  be  in  a  line  with 
the  axis  of  the  l>ody.    The  rollers,  tilled  with  planter  in  the 
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>  manner  described  under  the  head  of  fracture  droRsings.  are  next  applied  to  tho 
limb  and  the  pelvis,  both  previouwiy  covered  with  a  ihiu  woolK-n  cloth.  Four 
or  five  of  these  in  succession,  with  pieces  of  lUinnel  (illed  wirh  planter  inter- 
posed here  and  there,  sei-ve  to  Bupply  tlic  n**ccftsarv  resistance.  The  exten- 
eion  is  niainiained  for  fifteen  or  twenty  minutes  after  the  drcHsing  is  applied, 
or,  in  other  words,  until  the  plaHier  is  firmly  set^  when  the  patient  is  placed  in 
bed.  On  the  second  or  third  day  he  is  permitted  to  move  alx>ut  on  crutches. 
Generally  the  dn^ssing  is  ajiplied  io  the  foot  and  leg  one  or  two  boui-w  before 
the  L'thcrization  and  reduction,  so  that  the  extension  may  be  applied  over  the 
baiidagc  aftor  ii  has  fully  hanlened.  It  is  claimed  for  this  mode  of  treatment 
thataeure  is  accf>niplished  wilh  little  if  any  shortening,  and  that  the  jiatient 
is  not  confined  to  his  bed  after  the  first  two  or  three  dayn.  Where  patients 
can  be  kept  uudi-r  constant  sujKjrvision.  I  have  no  doubt  veiy  sat isfaetorj- 

tivsults  may  be  ohtained.  It  cannot  be  denied,  however,  that  there  are  cer- 
tain objectioni^  against  the  plan  which  are  entitled  to  serious  eontfideration. 
First,  tho  limb  is  entiivly  concealed  Imni  inspection,  and  the  surgwm  con- 
sequently is  unable  to  determine  the  slate  of  the  part-* ;  secondly,  the  dresa- 
ting  may  become  so  tight  (itmi  subHe(pient  Hwelling  aw  to  protluce  gangrene  ; 
thirdly,  the  lin»b  may.  arter  the  subsidence  of  the  swelling,  lie  so  loose  in  its 
fihell  that,  from  the  want  of  jtroiwr  nnpport.  the  bone  may  fail  to  unite.  If 
Buch  accidentrt  occtir.  as  they  have  occuiTt^d  even  in  the  hands  of  thoso 
familiar  wilh  the  application  of  the  plaster  appareil.  it  would  be  obviously 
improper  to  inculcate  the  general  ap|ilic:itioii  of  thir*  di*essing. 

Fractares  near  to  and  at  the  Condyles  of  the  Femor. 

The  grave  character  of  these  injtiries  is  due  to  their  proximity  to  a  large 
joint.  TheHc  fraclnren  may  run  across  the  base  of  the  condyles.  se]>arating 
them  from  the  shall ;  they  ni;iy  pa»8  through  one  condyle,  separating  it  fruia 
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its  fellow,  or  only  detaching  a  portion  of  its  masA;  thoy  may  run  beti 
the  coiuiyles,  either  vertically  or  obliquely^  and  be  eonioined  with  a  traciui. 
through  the  lower  third  of  the  shafl;  or  thore  may  be  a  He[)aratiou  of  tbi 
epiphysis  of  the  condylen. 

Fracttires  through  the  Base  of  the  Condyles. — These  may  follow  fon^e  ap- 
plied eitliiT  directly  i>r  iiidireetly.  The  lino  of  fracture  is  commonly  oblique, 
running  downward  and  forward.  (Fig.  812.^  With  few  exceptiaiis,  the 
upper  fVa^ment  will  be  found  in  front  of  the  lower;  Bomeiimes  it  ia  lodged 
between  the  condyled  and  the  patella.     (Fig.  813.)     It  has  boon  known  to 
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condjiH  uf  til*  fviuur. — Ua](&lgii«. 


I  pper  (nwiuviii  in  tn/al  v( 
tbi»  cwadylea  of  Um  fMnnr 


oundyla*  uf  tb*  fvmur 


pierce  the  quadriceps  muscle,  and  even  to  tear  the  capsule  of  the  joint 
Bonio  instanccH  it  has  been  driven  into  the  cancellated  tieaue  of  the  condyleof^ 
constitutinfij  an  impacted  fnicture.     (Fitf.  814.) 

Again.  tKe  upper  fragment  may  pass  behind  the  lower  one  ;  though  this 
ifl  a  very  rare  occurrence.     Hamilton  has  seen  two  cases,  and  in  the  Mai 
collection  of  pathological  bones  at  Albany  in  a  9jH5eimc*n  illustrating  a  eimih 
disposition  of  the  broken  euds.     The  bloixl-ves8el**of  the  pojditeal  regioT»  ai 
under  Ruch  circumstanceH,  exposed  to  damage  from  pressure      This  has  hoen^ 
noted  by  Aracsibury.  Lonsdale,  and  othei*» ;  and  it  ie  quite  prohnblo  that  the 
8lougl»ing  of  the  foot  which  followed  a  cane  of  fracture  at  the  lower  eiid  of 
the  femur,  under  the  care  of  a  surgeon  at  Lockport,  Now  York,*  and  which 
resulted  in  a  suit  for  damages,  was  due  to  auch  pretwuro. 

The  swelling  which  rapidly  Bupervenefl  aAer  an  injury  of  this  kind  may 
mask  the  tnie  nature  of  the  case  for  a  time,  but  by  makintr  firm  and  con 
tinuous  lateral  preswuro  for  several  minutes  the  extravasation  may  bo  di^ 
placed,  and  the  condyles  at  last  reached,  when  their  n»obility  on  i  i  - 
without  atTecling  the  f*haft  of  the  bone  above,  will  rtiitHciently  d* 
nature  of  the  ca.so.  Should  the  joint  be  involve<l,  the  injury  is  Malilo  to 
followed  by  an  acute  Mynovitis.  terminating  in  anchylosis,  or  in  a  dest motive 
suppuration,  from  which  the  patient  nuiy  at  last  die.  Even  when  ihearlic 
iation  ha.s  ix^ceived  no  daniaj^e.  the  inflammation  around  ma}'  gradually  oroo] 
into  the  joint,  leaving  it  chronically  enlarged  and  with  more  or  lossstifTnei 

The  reduction  in  best  effected  by  flexing  the  leg  upon  the  thigh,  at  iba' 
same  time  making  cxtonsion  with  the  forearm  in  the  p<>pliteal  space,  as  tn 
curtain  tVactures  of  the  lower  thiiiJ  of  the  femur,  to  which    allusion   haa 

*  BAiniltuD  <m  Frsotiuvi,  p.  368. 
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already  been  mado.  It  in  imixirtant  in  all  attempts  to  ctfi>ci  reposition  of 
the  fraj^muhts  lluu  no  carcK'H.-*  or  iiimloss  movements  be  pi-nclisetl,  IohI  the 
joint  receive  injury  ut  the  haiuls  of  the  surgeon.  When  ihemijiiHtment  has 
been  aocomplihhed,  shim!<l  tho  direction  of  the  fractnri'  be  not  loo  ohlique, 
there  will  be  little  lendoricj,'  to  a  renewal  of  the  dinplaeenient,  as  the  volu- 
minouH  dimeni^ions  of  the  bone  at  this  point  offer  broad  mirfaoes  for  the 
support  of  the  fra^mttils. 

lKEATMKNT.~A!'ter  iidju8tnient,  the  limb  bhould  be  pluec<l  in  the  extended 
position  and  the  .name  dressing  applit^d  an  for  fracture?*  in  the  mi<idle  third 
of  the  shaft, — namely,  adhesive  strips,  weights,  and  sand-bags.  The  strips 
must  not  extend  above  the  Unee.  The  ham  shonUi  be  supported  by  intro- 
ducing between  the  knoe  and  the  bed  a  compress  of  tiofl  nannel.  Special 
care  must  be  observed  to  keej*  the  sand-bags  in  close  contact  with  the  limb, 
in  order  to  prevent  lateral  movement. 

Fractures  of  one  Condyle. — Praetnro  of  one  condyle  (Fig.  815)  is  much 
more  nire  than  that  of  both,  although  neither  can  be  considered  commoo. 
Maliraigne  has  neen  hut  three  eases.    Packard  has  eotleoted 
seven  additional  ot»es.*   These,  with  one  seen  by  Sir  Astley  Fio.  816. 

Oooi>er,  one  ix^corded  by  M.  P.  lioyer,  one  in  the  Dupuy- 
tren  Musotmi,  one  by  Dr.  Lewis  Kiggs,  reported  to  llam- 
ilton.t  and  •iiie  in  my  own  cabinet,  making  in  nil  tifleen 
cases,  const! till e  all  the  fnictuivs  of  this  kind  known  t^ 
me.  A  curious  tealure  connected  with  one  of  these  cases, 
that  of  I>r  (>oshy,J  was  the  failure  of  the  fragment  to 
unite,  and  its  removal  six  months  atlerwards,  through  an 
incision  made  ior  that  purjwjse.  Theopei*ation  was  followed 
by  a  complete  recovery. 

Fractnres  of  both  Condyles. — In  this  injury  the  lines  of 
frac'tutv  run  both  vt-riirally  and  ti*anaversely. — the  former 
between  the  eondylew.  and  the  latter  senaniting  them  from     FrM,u„orih»«xtern»i 
the  shaft  of  the  bonl^    Pn^fessor  Tti-oss  had  in  his  cabinet  a  wadjri*. 

unique  specimen,  in  which  both  condyles  were  bn»ken  off, 
leaving  the  ircK^hlear  surface  connected  with  the  Hhaft.     Several  specimens 
of  fracture  of  b«)th  condyles  are  in  the  Gibson  collection,  now  in  possession 
of  the  United  States  (jovernment.     Thej-e  is  a  s|teeimen  of  this  injury  in  the 
museum  of  the  TTnivoi'sity  of  Peniisylvunia.  and  one  in  my  own  collection. 

Cai:se.s. — These  fractures  are  produced  most  commonly  by  direct  force,  as 
by  a  fall  upon  iho  knee,  or  by  the  articulation  kreing  caught  between  the 
buffers  of  cars. 

Pi-ofessor  Volkmann,  of  Ualle,  describee  another  injuiy  sustained  by  the 
condyles  of  the  femur, — that  of  having  a  noriiou  of  the  articular  cartilage 
with  a  scale  of  the  subjacent  Iwne  lorn  on.  The  accident  is  said  to  occur 
from  a  fall  on  the  knee  during  flexion  of  the  limb.  In  the  ciise  of  Pnjfessor 
yolkmann,§  the  detached  piece  was  extracted  fVoni  the  joint  atler  the  manner 
of  removing  false  curtilages,  the  limb  was  placed  in  a  plaster  dressing,  and 
the  recovery  was  complete. 

Mr.  Teale,  surge<m  to  the  Leetis  fleneral  Infirmary,  describes  a  similar 
case,  produced  by  acusk  slippingagaitist  the  knee  of  a  laborer.  Tlie  removal 
of  the  piece  was  followed  by  phlegmonous  erysijK^las  and  death.|| 

Brodnurst  has  met  with  several  cases.^  It  is  very  pi*obabl©  that  the  de- 
tachment does  not  always  occur  immediately  on  the  reception  of  the  injury, 
but  subsequently,  by  exfoliation. 

When  diastasis  of  the  epiphysis  takes  place,  the  separation  is  not  always 


*  H%\%k\^e  on  Kracturei,  P»ckard'ii  trmos..  p.  593. 
t  New  ll&inpsbire  Journal  of  Mediolnc,  16d7. 
J  Medlo<>-Chirurf{icnl  Trun«Bct)onB,  vol.  xxxix.  p.  31. 
1  Su  Qcorgfi'i  HtMpitftI  Reports,  vol.  xi.  p.  Ul. 


t  Hamilton  on  Prioturea,  ntd.,  p.  439. 
I  Deutsohe  Kliaik,  I8fl7,  p.  M. 
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confined  to  tho  underlying  cartilage,  but  may  extend  into  the  diaphyeis.  u 
waa  shown  in  T>r.  Littlo's  case. 

Treatment. — Tho  patient  being  etheris5od,  the  limb  should  be  flexed  and 
tho  dinplaood  bone  forced  by  pressure  and  counter-pressure  into  fiosition, 
after  which  the  Hmb  may  be  placed  either  over  a  double  inclined  plane  or  in 
a  long,  Btraight  fracture-box. 

History  of  the  Treatment  of  Fractures  of  the  Thigh. — The  simplicity  of 
our  present  methods  for  the  treutuK'ni  of  fractures  of  the  thigh  conveys 
a  very  imperfect  idea  of  the  time  an<i  iiii^enuity  expended  and  the  multi- 
form mechanisms  which  have  l>een  invented  and  modified  in  reaching  our 
prcyetil  state  of  kuowledge.  A  rapid  review  of  the  subject,  in  a  guneral 
way,  will  not  be  without  interest  to  the  student  who  desires  to  follow  the 
progress  of  medical  thought.  Two  positions — the  extended  and  the  sumi- 
flexcd^have  each  had  (heir  advocatcH  at  ditTerenl  ]>eri(Klrt.  The  tirst^  or 
extended  one.  is  the  most  ancient,  dating  back  to  Hippocrates,  and  the  one 
at  present  adopted  by  the  great  majority  of  surgeons  in  America  and  (jrvat 
Britain,  and  on  the  Continent.  The  somi-tiexed  or  physiological  position 
was  introduced  by  Pott,  the  patient  being  at  the  same  time  placed  on  the 
side.     With  certain  modifications,  the  pluu  of  this  distinguished  surgeon  was 

Fio.  816 
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DuuMw  Ibclltifd  iAmuti  of  B«ll,  prviivrly  Jiuu<«ft. 

adopted  in  Great  Britain  by  Sir  Astley  Cooper,  the  two  Hells  Earle,  Amea- 
bury,  and  othera.     The  position  was  changed  to  the  back  instead  of  the 

side,    and     the    semi-flexion 
^*®'^^^  maintained    by  a  double    in- 

clined plane,  first  us^d  by 
White,  of  Manchester,  antl 
afVerwards  modified  by 
James,  Bell,  Amo^bury.  and 
Mclntvre,  such  as  are  seeo 
in  Figs.  816,  817.  818.  On 
the  Continent.  Dupuytren 
became     its    chamT)ion.    and 


AoiMbviy'i  dont»lo  looUntd  plui*  ■pllui. 


the  influence  of  his  great  name  secured  for  it  the  favorable  opinion  of  many 
of  his   professional  countrymen.     Desault  and  Boyer,  however.  reAoluiely 
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Ameibury'a  ■pltDt  applied. 


planted  themselves  against  thifl  formidable  array  of  professional  power. 

eventually  brought  about  a  careful  recoosideration  of  the  subject,  and.  aaa 
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consequence,  euch  a  reaction  that  at  present  few  surgeons  of  any  prominence 
can  bo  found,  either  in  America  or  abroad,  who  advocate  the  Hcmi-floxed 
position,  except  in  certain  fractures  in  the  upper  third  of  the  shaft,  where 
]t  oi^en  becomes  impemtive. 

The  objections  to  the  semi-flexed  position  are  the  following.  1.  It  only 
removes  muscular  resistance  on  one  aspect  of  the  limb ;  for  example,  when 
applied  to  the  thi^h,  the  hamstrin/^  muscles  alone  are  relaxed,  whilst  the 
individual  muscles  formiiiix  the  quadriceps  are  made  tense,  and  these,  from 
their  great  power,  art'  the  cLief  displacing  agents.  2.  The  inhei-ent  tendency 
in  a  muscle  to  shorii'n  when  !*elaxed,  only  sliows  that  after  a  time  this  stat« 
of  relaxation  is  changed  to  one  of  tension,  which  will  then  contribute  to  the 
overlapping.  IIow  quickly  the  biceps  flexor  eubiii  becomes  Hhortened  when 
the  forearm  is  flexed  for  a  short  time  at  a  right  angle  with  the  arm! 

By  the  plan  of  extension,  however,  not  only  are  the  resistance  and  spasm 
of  the  muscles  overcome  by  the  action  of  a  constant  force,  but  the  muscles 
themsclvcN  are  lengthened  by  a  moditied  nutrition,  so  that  both  longitudinal 
and  angular  det'orniity  aro  reduced  to  their  least  possible  quantities.  To  make 
efl^Bctive  the  principles  of  extension  and  its  equivalent  counter-extension, 
numerous  plans  hnve  been  atlempte<i.  As  far  back  as  Avicenna.  and  in  later 
times  by  Petit  and  Heisier,  these  indications  were  canned  out  by  bands  ex- 
tending from  the  upper  part  of  the  thigh  to  the  head  of  the  bod,  and  from 
the  ankle  to  the  foot  of  the  bed.  To  avoid  the  inconveniences  of  pressure, 
Petit  fastened  one  of  his  extending  bands  above  the  knee  and  the  other  to  the 
anklo.  thus  alternating  the  trueiiou.  Othei*s  employed  the  cord  and  weight 
running  over  a  pulley  at  the  foot  of  the  bed;  mit  this  was  abandoned 
because  the  body  was  drawn  down  by  the  extending  force.  The  methods 
of  Desault,  of  Boyer.  and  of  Liston  were  next  introduced.  In  each  of  these, 
extension  and  counter-extension  were  made  by  a  loug  external  splint  ex- 
tending from  the  crest  of  the  ilium  to  a  point  four  inches  below  the 
foot.  A  soft  leather  band,  well  stuffed,  was  passed  about  the  perineum  and 
made  fast  to  the  upper  end  of  the  spliut,  by  M'hich  counter-extension  was 
made.  An  extending  band  was  placed  about  the  ankle  and  foot,  and  secured 
to  the  lower  part  of  the  splint,  whereby  extension  was  effected,  and  by 
means  of  cushions  or  junk-f>ags  interposed  between  the  limb  and  the  splint 
the  parts  were  protected  from  undue  pressure.      The  points  of  difference 
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between  these   three   mechanisms  were  as  follows.      In  Liston' s,  the  foot 
was  secured  to  the  processes  (Fig.  819)  at  the  lower  end  of  the  splint  by 

Fio.  830. 


Liitoa**  qtUnt  for  fructnra  uf  Uia  Ibif  h  apfilied. 
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a  roller  passing  from  one  to  the  other,  and  then  junk-bag,  spliut.  and  thigh 
were  all  bound  together  by  continuing  the  roller  up  the  limb.     (Fig.  820.) 
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In  Boyer'H  apparatus,  the  long  splint  had  u  foot-board,  which  waft  moved  up 
und  down  by  moans  ol'  a  screw,  for  the  purpose  of  making  extenaiwo,  %a 
insidu  splint  extending  from  the  perineum  to  the  foot,  and  au  anterior  one 
reaching  from  the  groin  to  the  ankle:  the  inner  and  outer  Bplint^  were  en- 
veloped iu  a  Bplint-eloih.  Counter-exten«ion  was  made  by  a  padded  leather 
band  passing  through  the  perineum  and  buckled  into  the  upper  end  of  the 
outer  eplint,  while  extension  was  accomplished  by  a  gaiter  attached  to  the 
ankle  and  iunlep.  Cushions  were  placed  between  the  spliote  and  the  limb, 
and  both  were  secured  logethor  by  tapes  passing  round  the  extremity.  (Fit^. 
821.)    I)esauU's  apjmmius  differed  fi*ora  Doth :   fit>m  Lisiun's,  in  having  an 
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tioyor't  ipUot  for  tnolan  ot  ifav  Uii^fb  apiiUwU 

inside  splint  und  in  using  tapes  instead  of  a  roller  to  secure  the  dressing;  and 
IVom  Buyer's,  in  having  no  movable  foot-board.  It  consisted  of  an  out.-tide 
splint,  long  enough  to  extend  fVom  the  crest  of  the  ilium  to  a  point  four  inches 
buluw  the  foot;  and  of  a  second,  reaching  from  the  perineum  to  the  sole  of 
the  foot.  A  hole  was  made  iu  the  upper  und  {u»e  in  the  lower  end  of  the  long 
splint,  the  tii-st  for  the  counter-extending  and  the  second  for  the  extending 
baud.  A  thini  splint  was  placed  over  the  anterior  surface  of  the  ihigh,  which, 
together  with  junk-bugs  and  the  Scultetus  bandage,  completed  the  appiirulus. 
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AppUcatiou  of  tb*  Scultetiu  bandage  previous  to  applying  tha  ipllnti  aflor  tba  DaaaaU  matbod. 

The  defect  of  this  appliance  (Figs.  822,  823)  consists  in  the  direction  in  which 
both  the  counter-extending  and  extending  forces  operate,  which  favors  a  lat- 
eral displacement  of  the  fracture.    The  excoriation  and  ulceration  which  wora 
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ppaantli  i^paratiu  for  fracture  of  the  thigh  applied     Cuunt«r>«xUinillD(  baail  but  ihowo. 


often  produced  bv  the  extending  and  counter-extending  bands  coostitat . 
another  serious  objoction.     Commanding  as  this  apparatus  did  for  so  loiog  ■ 
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time  the  confidence  of  the  profession,  and  being  Htill  uned  in  many  tocalitles 
throtii^h  the  country,  it  will  not  be  amiss  to  give  a  brief  notice  of  the  chnngee 
■which  it  has  undergone.  As  it  came  from  the  hand  of  its  author,  it  wai*  an 
imperfect  apparatus.  Phyftick.  in  order  to  secui-e  counter-extension  more  in 
the  line  of  the  body,  and  to  prevont  lateral  iiielinaiion  of  the  pelvis,  neither 
of  which  was  secured  \»y  the  Boyer  dressing,  had  the  outer  splint  carried  up 
to  the  axilla  ;  while  Hulcliiimon,  that  the  extension  might  be  nuide  in  the  long 
axis  of  the  limb,  devinod  the  lilock  which  is  now  nailed  a  short  distance  above 
the  lower  end  of  th&  long  splint.    (Fig.  824.)    As  thus  raoditied.  the  dressing 

Pig.  824. 
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HuU:liltiw>n  a  Diudificiitioii  of  PlijritcVi  RpUQL 

le  appliud  iu  the  fdlluwibg  manner.  The  bed  being  prepared,  several  pieces 
of  biuidtige  or  strong  taj)es  are  laid  down  ;  over  these  is  to  be  spread  the 
splint-clifth. — namely,  a  piece  of  unbleached  muslin  one  yai'd  wide,  and  long 
enough  to  extend  from  the  perineum  to  the  foot.  To  the  fool  and  ankle  iH 
next  attached  the  gaiter  for  the  extending  bands,  and  through  the  perineum 
i»  passed  a  well-stuffed  counter-extending  band.  The  splints  are  now  rolled 
in  the  splini-ck^th  almost  to  the  outer  and  inner  surfaces  of  the  limb,  leaving 
barely  sufficient  room  lor  the  interposition  of  the  junk-bags  ;  after  which  the 
perineal  band  must  be  fawfencd  into  the  hole  at  the  upper  end  of  the  long 
aplint,  and  the  extending  l)aiKls  carried  round  the  block  below.  The  limb 
being  then  extended  to  the  proper  length,  ibo  lower  band  is  carried  through 
the  opening  at  the  lower  end  of  the  spliiii  and  secured  by  a  knot.  Finally. 
the  strijis  of  ban4liige  are  to  be  tied  securely*  around  the  splints  and  the  limn, 
holding  Loth  tinnly  together,  and  to  sustain  the  weight  of  the  bedclolhos  a 
cradle  or  hoop  should  be  placed  across  the  leg  and  foot.     (Fig  825.) 

Fxo.  826. 


[>b7«lck'rnud  HiitoliluoD'i  modlBcmtloii  of  DcHQli^tpUat  appliotl. 


Dr.  H.  Lenox  Hodge,  in  order  to  dispense  altogether  with  the  perineal 
counter-extending  band,  and  to  prevent  the  patient  from  rising  or  eitting 
up    during     the     treatment,    at- 
tached to  the  lonff  H]>lint  a  piece  Fio.  826, 
of  iron  which   extends  over  the 
IVont  of  the  patient's  shoulder  and     := 
terminates  in  ii  blunt  hook.    (Fig. 
826.)     The  counter-extension   la 
made  by  a  broad  piece  of  adhesive 
plaster   placed  on  the  front  and 
DackoT  the  chest,  and  secured  by 
strips  carried  around  the  bod3%  the  loop  of  the  longitudinal  strip  being  at- 
tached to  the  hook  at  the  end  of  the  metal  bar.     (Fig.  827.) 

Various  other  methods  have  been  devised  to  effect  counter-extension.    Thus, 


Hodge*!  ■Uacbinaul  to  Uu  ioog  tplUiL 
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we  have  Br.  Jtwophsi  Hartshomo's  splint  TFigs.  828, 829),  id  which  eounter-«x- 
tendion  in  made  agaiimt  tht*  jiorineiiDi  at  toe  upper  end  of  the  inside  splint, and 

extension  liy  »i  rnovablo  (VM»t- 
Pio.  827-  hitard  worked  hy  a  screw.   By 

tliis  urran^omenl  the  outer 
splint  can  he  detached  from 
the  inner  one  without  di»* 
turbing  either  the  extend- 
nifr  or  the  counter-extending 
force. 

/^    /  ^  "^  ^  1^^^  ^JH  )         "T '^'^        A         BrunninghauAen  made  the 
^  f  ^^j|m&-)      j^ — ^_  ^      hrokon  thiijh  ra»t  lothettouud 

one,  fori^otling  that  the  con- 
tJ*ol  of  tho  lateral  movementa 
of  the  pelvis  was  ub  nceeft- 
sary  at*  to  fix  the  thit;h, 
Ilagedorn  r*  appui-atu;^ — ■ 
Tiad«r.'.«,.ii..t.,.pu«.d.  which  consiHled  of  two  splinte 

adjusted  to  tlieoutHidcof  the 
thighs,  wit  h  a  movable  foot-hoard  to  which  both  feet  were  Htn^ured — WHiJi  onen 
to  the  eame  objection  us  was  the  arrangement  of  Brunninghausen.   Thii*  delect 


'^ 


'•^v 
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^>, 


<SL^ 


Uaruborui<'i  vpllnL 


waH  measurablv  obviated  by  Gibson's  moditication,  by  which  the  splintu 
carried  up  to  llie  axilhe. 

Fio.  829. 


t-  — ^-(^^ 
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Hmrtoboros'*  iptint  nppliwt. 


Prof^flsor  William  B.  Homer  used  a  modification  of  DeaauU'^  epiint.  Th« 
long  and  Rhort  splints  wore  padded,  in  onier  to  dispense  «*ilb  the  junk- 
bags*;  a  i*tnp  of  leather  was  stretched  aci*osH  the  upper  end  of  the  inside 
splint,  and  on  the  outer  surface,  near  il8  upper  extremity,  two  stmng 
leather  loops  wore  nailed  for  the  passage  of  the  counter-extending  Imnd 
(Fig.  830),  the  ends  of  the  latter  being  tied  to  the  upper  extremity  of  the 
long  splint.  Both  splints,  by  this  arrangement,  weiv  eninloyed  in  maktni; 
counter-extension.  (Fig.  831.)  Extension  was  accomplished  by  adbo«ive 
Btrips. 

Professor  John  Neill,  by  attaching  a  double  cx>rd  to  the  extending  and 
counter-extending  bands,  and  bringing  the  ends  over  the  up])er  and  lower 
extivmitioB  of  the  outside  splint,  made  extension  and  counler-extenisioD  al 
the  same  moment  by  twisting  the  rope  after  the  manner  of  tbo  Spouiiab 
windlass. 
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The  lato  Ppofeaaop  Grosa  use<l  for  many  years*  a  long  fracture-box,  with  a 
feneatrated  foot-piece  and  two  crutches,  one  for  the  axilla  and  one  for  the 

FiQ.  880. 


perineum.      Many  other;*   might   bo   enumerated,  such   iw   Gilbert's.  San- 
bonjH,  Hodgdt:u'»,  Flagg's,  Lento's,  Burgo's,  Dugofl'e,  etc.;  but  it  would  bo  an 

Fig.  B31. 
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HomAT'i  dnMlng  fnr  fracturr  of  lb*  thlgtl  *ppll*<l- 

unprofituble  task  to  disentomb  these  Hurgical  relict*  of  a  past  period.  They 
have  all  done  good  service  in  their  time  ;  they  furnish  indisputable  evidence 
of  unwearied  labor  and  thought,  wrought  out  for  the  bt-netit  of  humanity. 

It  will  be  apparent  to  even  u  Huperficial  obsen'or  thut  all  the  methmJH  whieh 
have  been  deHcribed  for  the  treatment  of  a  fractured  femur  in  the  extended 
n<»4ition  are  open  to  the  very  grave  objection  either  of  liailing  to  correct  over- 
lapping of  the  Ongments  or  of  having  a  Btrong  tendency  to  produce  excoria- 
tions, ulceralioUH,  and  even  t»!oughing  of  the  soft  tissuei*  over  the  perineum 
and  about  the  ankle,  the  parts  where  the  counter-extending  and  extending 
baitds  must  act. 

To  obviate  these  seriouB  inconvenienceB  was  unquestionably  the  i^reat 
desideratum  in  the  treatment  of  thictures  of  the  thigh  ;  and  this  had  been 
satisfactorily  accomplished  through  the  ingenuity  of  American  surgeons. 
The  tirst  of  these  improvements  confliets  in  conncHsting  to  the  limb  the 
extending  weight  or  power  by  means  ol'  adhesive  plaster 

Adhesive  plaster  was  probably  tirst  used  as  a  means  of  making  extension 
in  the  treatment  of  traciures  by  Dr.  Joseph  Swift,  of  Easton,  Pennsylvania, 
and  the  attention  of  the  proiession  was  invited  to  it  by  Professor  Gross  as 
early  aw  1830. 

In  1843,  Dr,  E.  Wallace,  then  a  resident  physician  in  the  Pennsylvania 
Jiospital,  at  the  eiuggeutiou  of  Dr.  Ennis,  of  Eastou,  employed  this  dressing, 
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with  entire  success,  in  u  very  tivmlilesome  ease  of  fi-aciure  of  the  femur* 
Dr.  Kmiis  stiUed  that  his  knowledgu  of  this  plan  of  upplyin^c  t^xtension  was 
donved  from  a  fcllow-townsimin. — Dr.  Swi!'t. 

r»r.  I)avi<i  Gilbci-t  vria^  also  at  a  very  early  period  in  the  hahit  of  u*in|j 
this  maiorial  for  tiie  isarau  purpose.  The  ereilil  of  ori^inatini^  this  melbod 
of  exiensiou  has  likewise  been  a>eribe(i  to  I)r.  CroHhy.  of  Manehenter.  Ver- 
mont. AI>out  the  year  1852,  Dr.  Buck^of  New  York,  inlroduoe<i  this  plan  of 
treating  fractures  uf  the  thigh  into  the  New  York  HoHpital  (Fig.  832),  and 

Fio.  882. 


^'^y/ 


Dr.  Gnrtkiii  BmIe'i  ilreadnr  applied. 


through  the  influeuce  of  this  dintini^uished  gentleman  the  adhesive  pi 
droauing  hoou  acquired  a  very  i^eneral  [lojnilarity  with  the  profe*wion. 

The  pulley  and  weight  by  which  l  he  extension  is  applied  to  a  broken  limb 
cannot,  however^  be  considered  as  a  modern  discovery.  Hamilton  says  that 
Howe,  of  BoHtou,  as  early  us  1824  recommended  (he  use  of  such  appliances; 
and  this,  if  correct,  would  antedate  the  claim  for  priority  in  this  matter 
made  for  Mr.  Janney.  of  Exeter,  England.  Similar  mechanical  mcaflarea 
were  employed  by  Daniel,t  at'fi  hy  Dugiin.  of  Georgia.J  Boyor  speaks  of  lh« 
weight  and  pulley  being  a  very  ancient  contrivance,  and  a  similar  Matenivnt 
is  made  by  Malgaigne,§  who  says  thai  both  were  known  lo  Guy  de  t'luuiliae 
and  to  Seutin. 

The  addition  of  an  elastic  subHtauce,  like  india-rubber,  for  the  pui-potw  of 
extension  and  as  an  accumulator  of  power,  is  also  an  American  improvemeJit, 
having  onginatod  in  1850  with  Dr.  Davis,  from  whom  Dr  Buck  statoA  thiith« 
received  the  idea. 

Fio.  838.  The  second    great    tm. 

Srovement  conHtsted  \u 
iK]»ensing  with  the  i-ouo- 
ler-extentling  bands.  Pitv 
fessor  (tibson  introdu(?ed 
a  plan  of  treating  fnii\ 
tui^^s  of  the  thigh  u|Hm  a 
hiiigle  inclined  plane,  bv 
which  the  perineal  bcuiQO 
were  rendered  unne<cM' 
sary  ( Fig.  fta^) ;  btit  « 
more  i*im]ile  uielhi>d  h 
that  now  generallr  pmr- 
tised,  of  raising  the  il»ot 
of  the  l>ed.  by  which  the 

weight  of  the  patient's  body  becomes  the  opposing  force  lo  the  cxtctieioD. 

ThiB  device  was  first  Buggested  b^'  Dr.  Van  Ingen,  of  Schenectady .|| 


UibwD'i  rioflv  iDrllned  plant  tar  ttwettxnd  thSwU 


*  Pennitylvanift  Huipitat  Rpportx.  Dr.  HuDt'a  iinpcr,  I80U. 
t  Amfriojin  .tmirnwl  "f  tli©  MoHirnl  Rcicnce*,  1S29,  rul.  iv.  j). 


330. 


1  Southern  Mt^ltonl  and  Sur^tical  J»urnnl,  February,  lttA4. 
6  TrciitiFi*  on  FracturA^,  PnrkitrJ'i  trann.,  p.  107. 
I  TmrifiKrlion?  of  the  Atorrtcan  Medicnl  A^auciatioo,  tuI.  x.  p.  436,  Nsir  Turkf  lt5T  J   Vl 
Haw  York  Mctlioal  Rccvnl,  Marok  30,  l!»7». 
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The  last  improvement  fonsinted  in  uhandoninj^  the  old  plan  of  aupplying 
liilenil  prohwure  tiy  Iht*  lont;  and  nhort  uplintn.  ami  Hubslitiiling  for  this 
purjMise  ba^  filltMJ  with  sand.  Tho  practice  ungiriaied  with  an  American 
army  surgeon,  and  was  inlivduced  into  the  PeiiiiHylvania  llohpiial  by  Dr. 
Hunt  lit  I8f)3,  and  ahoui  tho  same  timo  was  commenced  in  the  New  York 
Hospital. 

Fractures  of  the  Femur  in  Children. 

It  is  proper  that  some  distinct  notice  should  be  jtfiven  to  the  ln»atment  of 
fractures  which  occur  in  the  femora  of  children  under  ten  years  of  ape.  In 
children  over  thai  age  I  have  ii**ual!y  employed  The  name  apparnlus  as  that 
used  for  nimilar  accident.s  in  tho  adult,  namely,  the  adhehive  strips,  (be  ])ulley, 
the  weight,  and  the  »and-bap9.  I  have  met  with  this  fi-acture  in  an  infant 
of  four  weelcK,  in  whom  it  was  produced  by  a  nurse  falling  from  the  ntop  of  a 
carriage  and  at  the  same  time  prebtiiDg  the  child  cluHely  to  her  breast  in 
order  to  defend  it  from  injury. 

The  fi*equency  of  those  fractures  is  quite  remarkable.  Of  885  (i-aclurea 
of  tho  thigh  treated  in  the  Pennftj'Ivania  Hospital,  152  were  in  childn'n  under 
ten  years  of  age.  Of  140recoi*ded  at  the  Hr>pital  Sainte-Eugenie  in  a  single 
year,  26  occurred  in  the  femom  of  children.* 

The  injury  is  limited  to  the  shuU  or  to  the  epiphysis.  These  tVaetures, 
when  pi-operly  treated,  are  rarely  followed  by  any  appreciable  shortening, 
and  heal  in  nearly  one-half  the  time  required  for  the  cure  of  a  like  lesion 
in  an  adult.  There  are  several  reasons  for  the  absence  of  dei^^rmity.  First, 
these  fractures  are  ot\en  ine6mplete,  many  of  tho  fibres  of  the  bone  main- 
taining their  confiiniity  in  consequence  of  the  elastic  nature  of  their  struc- 
ture ;  secondly,  the  line  oJ"  fnicture  is  generally  more  transverse  than  in 
adults,  .M)  that  when  cHwe  the  frai^^ments  are  adjusted  there  is  little  tendency 
to  displacement ,  thirdly,  the  muscles  at  this  age  art^  not  capable  of  exercising 
much  power,  and  hence  the  em]>loyment  of  any  groat  amount  of  extending 
and  counter-extending  forces  l>ecomes  imnecessaiy. 

Treatment. — The  materials  requisite  for  the  dressing  are  a  straight  splint, 
well  padded  and  sutticiently  long  to  extend  from  near  the  axilla  to  two  inches 
below  the  foot,  two  plaster  rollei's,  two  plain  rollers,  and  a  little  cotton. 

In  order  to  avoid  all  strui^gling.  muscutur  re«istancej  and  jiain.  an  an- 
aesthetic should  Imj  riixL  adniihif^tered  to  the  child.  The  limb  is  then  to  be 
drawn  down  to  its  proper  length,  the  fragments  adjusted,  and  the  extremity 
t'OveiHid  in  with  one  of  the  phiin  rollci"s,  terminating  with  a  spica  of  the 
groin.  Placing  a  little  cotton  at  the  external  surface  of  the  ankle,  the  knee, 
and  thoeivst  of  the  ilium,  the  long  splint  is  next  to  be  laid  along  the  outer 
eide  of  the  Uxly  and  iIil;  limb,  arid  bound  in  position  by  the  plaster  rollers, 
commencing  at  ihe  WnA.  and  ending  with  a  spica  of  tho  gi'oin.  During  the 
application  of  the  rollers,  and  until  they  Iwcome  set,  extension  must  be  kept 
up.  The  dn'ssing  is  corn]>Ii'fed  by  securing  tho  upper  part  of  the  splint  to 
the  trunk  with  the  remaining  plain  roller, — a  very  nnportant  feature  of  the 
apparatus,  as  by  so  doing  the  little  palit'ni  is  renderen  incapable  of  sitting 
up.  (Fig.  834.)  If  plaster  cannot  t>e  obtained,  the  Mlieate  of  soda,  or  even 
Rtartrh.  may  bo  used  to  give  resistance  to  the  rt)llerfi. 

When  the  silicate  of  soda  is  UH<*d.  three  or  four  strips  of  pastehoani  covered 
with  the  liquid  should  be  laid  al>oui  the  seat  of  fracture,  and  a  thiixl  i*ollcr 
applied  to  the  entire  limb,  receiving  in  (urn  its  due  ]X)riion  of  the  liquid 
glass.  The  lower  end  of  the  bed  i*liould  now  be  nxised.  and  the  foot  made 
fast  to  Ihe  foijt-board  below  until  the  dressing  becomes  finn.  which  will 
require  usually  from  twelve  to  fourteen  hours.  The  imjH.'neli'able  nature 
of  the  silicate  will  render  tho  rollers  impervious  to  the  discharges  of  the 
patient,  and  when  soiled  they  can  bo  washed  without  aftecting  the  per- 
manency of  th«  dressing.     I  have  never  known  this  dressing  to  become  too 

•  HolniM'a  Sjnteui  of  Burgttry, — Sor^cftt  TroaUDent  of  Chilclrea*«  DuttHS,  p.  2M. 
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tight  in  consequence  of  the  swelling ;  but  the  possibility  of  such  au  occurrence 
should  never  ne  ov'crlof>kcd. 

In  the  event  of  the  bandages  becoming  too  loose,  they  should  be  romovtMl 
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Dnwing  for  fhtoiara  of  tba  Ihlgfa  In  «  child  Applied. 


Flo.  886. 


and  replaced  by  others.  A  folded  sheet  or  a  soft  towel  must  be  plact'd  under 
the  natoH,  to  receive  the  pawsages  fTOin  the  bowclH,  and  the  child,  if  old  onouj^h 
to  comprehend  the  infttriictions  of  the  ruirse,  should  be  taut;ht  to  pa-K8  the 
urine  into  a  cup  or  a  bottle.  A  patient  und  watcliful  nurse  can,  with  a  little 
care,  Boon  teach  oven  a  very  young  child  to  communicate  its  desires  on  these 
pointH,  and  thus  to  coK^perate  with  the  attendant  in  preserving  a  clean  and 
orderly  bed. 

Fraottire  through  the  Lower  Epiphysia  of  the  Femur. — Thin  fnicture  (Figs. 
835,  836)  is  rarely  met  with       Hamilton  bus  <oIlected  five  cases,  the  oldcnt 
patient    being  fourteen,  and  the  youngest — (hat  men- 
tioned by  Madame  Lachapclle — being  a  new-born  child, 
the  fracture  having  been  caused  by  the  foot  being  for- 
cibly pulled  upon  at  the  time  of  deliveiy.     The  line  of 
fVacture  usually  leaves  the  cartilnginouH conjunction  and 
passes  through  a  part  of  the  \xjne.     Such  was  the  case 
in  Dr.  Little's  H]xjcimen.*  and  al?io 
in  the  four  npecintons  of  thin  iu- 
Uuy  in  the  museum  of  St.  Goorge'a 
ilospital.t 

The  symptoms  of  this  accident 
are  the  same  as  those  which  follow 
a  fracture  at  the  base  of  the  con- 
dyles. 

Treatment.— The  limb  sliould 
be  placed  in  the  extended  )»<mition, 
and  ihe  ham  well  finpport«*d  by  « 
compress  of  oakum,  and  covered 
with  an  immovable  drest^ing  of 
either  the  silicate  of  soda  or  lh»? 
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Kractarv  at  tii*  9|/.^tby«tj, 
with  Irrv^lar  nirfkoe  — 
HunlltoD. 


Fnutnrfl  tfarunirh  the  ep4- 
ptivvU,  ■«]«mtJuD  aiuouth. 
— Drjftiil 


plaster  roller, 
ment  of  the  f 
posture  of  the  limb  is  that  recommended  by  Holmes. 


Should  the  poaition  prove  incompatible  with  a  proper  adjust- 
ment of  the  fragments,  it  may  bo  cnangcd  to  a  semi-flexed  one.     The  latii^r 


Compoand  and  Compound  Coxuminuted  Fraotures  of  the  Thigh. 

These  injuries  are  of  the  most  seriouM  import.     By  reference   to  the 
on  tVactures,  it  will  be  seen  that  in  the  Pennsylvania  Hospital,  l^om  1830  te 

*  HumiltoD  on  Prmotarei,  etc.,  p.  460,  fifth  edillvD. 
t  HolmBt'i  Sjstfin  of  Surgery,  rol.  U. 
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1850,  Bevonty  per  cent,  of  thews  fractures  died,  and  from  1850  to  1874, 
fifly-six  per  cent.  The  <.'oui*He  of  treatment  will  be  determined  in  eome 
meuHure  by  the  nature  of  the  cause  producing  the  injury.  Railroad  and 
gunBhot  injuries  are  those  which  roost  fVequently  demand  a  report  to  the 
knife. 

In  deciding  on  the  queHtion  of  amputation,  there  are  four  thinj^  to  bo 
taken  into  consideration:  first,  the  condition  of  the  bone;  second,  the  con- 
dition of  the  Hoft  partH ;  third,  the  slate  of  the  vesseU  and  ot  the  nerves ;  and, 
fourth,  the  fljc^  and  habits  of  the  patient. 

With  regai'<l  to  the  firet,  it  may  be  said  that  it  is  rai'ely  necessatr  to  re- 
move the  limb  when  the  injury  is  confined  to  the  l)one.  unless  it  Hli<mld  be  in 
a  case  whoi*e  the  oomTninution  it*  very  extenj^ive.  C'aptain  Riddle,  of  Erie, 
Pennsylvania,  was  shot  in  llie  llii^b  by  a  deflected  ball  from  a  *  "reed moor 
rifle.  The  femur  was  broken  into  forty  pieces.  Amputation,  under  the  cir- 
cumstances, was  very  properly  performed.  Instances  of  such  extensive  devas- 
tation are,  however,  of  rare  occurrence.  The  extension  of  the  fraclure  into 
the  knee  or  into  the  hip-joint  would  not  be  a  sufficient  reason  for  the  use  of 
the  knife. 

With  ro^rd  to  the  injury  of  ibo  sof\  parts,  the  course  to  be  pursued  will 
depend  to  a  ^reat  decree  on  both  the  nature  and  the  extent  of  the  damage. 
When  the  muscles  are  divided  l*v  the  ends  of  the  broken  bone,  or  by  some 
sharp  body,  the  case  is  very  much  less  dangerous  than  when  they  are  torn, 
bruised,  and  pul]»ified  by  the  external  violence,  in  which  case,  if  the  injury 
18  extensive  and  deep,  there  will  he  little  prospect  of  saving  the  limb. 

The  strictest  inquiry  should  be  made  into  the  state  of  tne  ve8**els  and  of 
the  ner\'eB.  If  the  t'emonil  artery  is  torn,  the  extremity  will  certainly  perish, 
and  hence  amputation  will  be  demanded  at  once.  The  fall  of  temperature 
and  the  absfuce  of  the  arterial  pulse  below  indicate  this  lesion.  The  lacera* 
tion  of  the  ]>riiKipal  nerve  will  l)e  followed  by  loss  of  sensibility  and  of  power 
in  the  |inrts  to  which  it  is  distributed,  but  of  itself  Is  not  a  siifficient  reason 
for  amputation. 

The  younger  the  ixii-soii.  the  greater  will  be  the  likelihood  of  recover}' ;  and 
in  doubtful  cases  it  is  always  wihe,  wiien  the  patient  hae  youth  on  his  side. 
to  abstain  from  an  operation  ;  but  if  the  individual  is  advanced  in  life,  or  one 
whose  sysiem  has  been  deteriorated  by  bad  habite,  it  will  be  better  to  sacrifice 
the  limb  at  once. 

Treatment. — Under  the  head  of  remarks  on  fractures  in  general,  specific 
directions  are  given  about  (be  nmnagement  of  the  external  wound,  the  arresl 
of  hemorrhage,  etc..  in  compound  fractui-es.  We  need  only  observe  on  these 
subjects  that  af^er  the  control  of  the  latter  the  wound  should  be  rendered 
aactptic,  its  edges  tlnvwn  together,  and  an  efTort  made  to  convert  the  injury 
into  a  simple  fracture  by  excluding  the  air  with  an  impermeable  dressing, 
never  forgetting  the  possibility — nay,  the  probability — that  we  will  often  fail, 
and  therefore  that  wo  should  watch  for  the  earliest  evidences  of  purulent 
formations  and  at  once  give  them  free  vent. 

Here,  as  in  simple  fl-aetures.  the  extended  position  is  to  be  preferred,  and 
the  extension  made  in  the  same  manner,  though  it  is  probable  that  the  patient 
will  not  be  able  to  bear  the  same  degree  of  tmction  as  in  an  ordinary  fmc- 
ture.  In  this  particular  his  feelings  ninet  be  consulted,  so  that  the  weight 
attached  shall  nut  exceed  that  which  is  con^iistent  with  his  comfort.  The 
beet  disposition  of  the  limb,  in  the  event  of  antiseptic  measures  failing  to 
prevent  supjturation.  and  the  pus  becoming  diffused  through  the  soft  parte,  is 
in  a  long  l^itctuiv-box  embedded  in  bran,  than  which,  under  the  circumstanceft, 
as  a  nile.  no  moiv  appropriate  dressing  can  be  devised.  The  bran  supplies, 
when  })acked  in  between  the  sides  of  the  box  and  the  limb,  an  evenly-dis- 
tributed pressure,  abhurbn  the  discharges  which  flow  IVom  the  wound,  and, 
when  souKcd  with  these  dihcharges,  can  l»e  removed  and  its  place  supplied 
with  a  fresh  quantity  without  Hubjecting  the*  linib  to  any  disturbance  what- 
ever.   If  the  surgeuu  succeeds  in  seeuriug  the  cluaure  uf  the  external  wound, 
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of  course  there  is  no  necessity  for  the  box  or  ihe  bran,  or  for  do\nHtiiiBf  fVom 
the  piau  laid  down  elsewhoixs  for  the  ti*cHrnivnt  of  an  ordinui'v  fracliirv  uf 
the  Done.  The  bi*afketed  HplinL,  in  noine  ca.scs  of  non-<!loHuro  of  the  wtiund, 
may  be  used  with  ndvantugc.  Tlie  Rplint  should  he  conKtrutled  wi  aw  to  pi*r- 
mit  of  the  wound  beint^  dn.'Sf't'd  without  diKlurbing  tlie  limb.  A  very  t^ood 
form  of  this  kind  of  splint,  partit-ularly  when  the  injury  is  about  the  kn*."*, 
IB  that  of  Dr.  Packard  (Fig.  837),  or  the  one  represented  in  Fig.  838.    Where 

Fia.  8S7. 


-w 


J 


PMk*rd'fl  tmek«t«d  ■pUnl. 


comminution  exiwiK.  any  Kiose  detaehed  portion  of  bone  should  be  remove 
before  closing  the  wound. 


Fio.  888. 


V^-- 


finKkLvU.Hl  Gxtvufiiuo  Biillut  fur  compouiuJ  (imcnm  of  tlw  Utlcb. 

Crunshot  fractures  of  the  tbigk,  attended  by  great  comminution  of  tbe 
bone,  demand  in  most  easoa  amputation,  especialJy  when  the  injury  is  within 
the  limits  of  the  lower  two-thirds  of  the  bone. 

Another  complication  is  fracture  of  the  thigh  associated  with  a  croab  of 
the  le^,  Inquiring  amputation  of  the  latter  at  lue  knee-joint ;  still  another  ta 
a  fracture  of  the  Ihi^h  at  the  upper  third,  requiring  an  amputation  immed^ 
ately  above  the  knee.  In  either  event  the  projter  course  to  be  adopted  is  to 
remove  the  limb  and  set  the  fracture,  maintaining  it  in  position  by  two 
ooncave  splints  which  embrace  the  eiroumferenee  of  the  thigh. 

Fractures  of  the  Patella. 

Fractures  of  the  patella  may  be  siuipte.  compound,  or  comminuted.  Oowi- 
sionnl  instances  occur  of  fissure  without  entire  sepnration  of  the  hone.  The 
dii-ection  of  these  fVactui-es  may  be  transvei'se,  vertical,  or  oblique ;  and  fr«m 
the  relation  of  this  bone  tn  the  knee-joint,  these  injuries  assume  great  impor 
tanco.  Of  2328  fractures  at  the  Ilotel-Dieu.  46  wei*e  cases  of  broken  puT.  ' 
Of  the  86G7  fractuiVH  received  into  the  Pennsylvania  Ilospilal  JVom  1,- 
1874,  a  period  of  forty -four  years,  148  were  fVacttircs  of  iho  patella.  In  lor, 
of  thi^  number,  86  were  simple,  8  comminuted.  7  compound,  and  5  coai|H>uud 
comminuted. 

*  Malgaignt  ou  Fraoturm,  i>Bckurd*i  tnuii.»  p.  699. 


FRACTURES  OF  THE  PATELLA. 


1013 


Tlie  relative  frequency  of  the  tVacture  in  the  aexes  iw  quite  remarkable. 
The  records  of  the  last-named  hwpital  show  that  96  wciv  in  malos,  and  only 
10  in  females.  Only  one  case  was  seen  under  Iweuly  years  of  ujii;c.  the  hir^est 
number,  3*5,  occurrinff  between  twenty  uiui  thirty.  Alter  fifty,  the  oompura- 
tivo  iufrequeney  of  the  injury  in  very  murked.  OeeasionuUy  both  bones  ai^e 
broken  simultaneouply,  and  sometimea  the  ^jime  bone  several  times.  Of  the 
former.  Dr.  Kirkbride  gives  a  case  which  occurred  in  the  Pennsylvania  Iloe- 
pital  ;*  Hamilton  another  ;f  Bichat  and  Sir  Astley  Cooper  each  report  ono;J 
and  one  came  under  my  own  cure  in  the  Pennflylvania  iIoApilaL 

Causes. — These  are  direct  violence  and  niu&cuhir  action.  In  the  cases 
which  have  come  under  my  own  obserN'ation,  Tl»ey  have  been  pr(»duced  moRt 
fix'quently  by  muscular  action,  and  when  the  limb  was  in  a  state  of  greater 
or  loss  flexion,  in  which  position  the  bone,  by  its  tendinous  connection  to  the 
tuben^le  of  the  tibia  below  and  to  the  tendon  of  the  quadriceps  muscle  above, 
is  bent  over  the  lr<)chlear  surface  of  the  femur.  Of  29  fracture*  of  the  patella 
recorded  by  Hamilton. §  27  were  pro(iticctl  by  direct  force,  such  as  Calls  upon 
the  knees,  and  2  by  muscular  Ibrce.  The  most  common  instances  of  the  action 
of  muKcuhir  foree  in  producing  the  fracture  are  those  in  whieh  it  bus  resulted 
fi-om  mounting  a  horse,  the  bone  giving  way  when  the  rider  is  raisinir  himself 
front  the  ground  on  the  stirrup,  from  Midden  eti'oris  to  e6ca[>e  a  threatened 
fall  in  which  the  lK>dy  is  thi-own  violently  backward,  fi*om  the  act  of  giving 
a  kick,  as  in  Bichat's  and  Malgaigne's  ca^cs.N  and  from  the  balancing  etforta 
of  rope-daneers,  circus-ridel's,  etc.  The  opiiuon  of  Malgaigne.  that  the  acci- 
dent, when  from  the  causes  juftl  enumerated,  is  Nomeliiiies  due  to  a  diseased 
condition  of  the  Irtjue.  is  to  be  accepted  only  in  a  very  rt'stricled  sense.  I 
have  seen  many  cases  of  fraeture  from  extreme  britdeness  of  the  bones,  but 
only  oner  have  I  witnessed  the  patella  bixtkeii  in  a  jwrson  who  labored  under 
a  fragility  of  the  osseous  system.  Again,  in  individuals  who  sutler  from  such 
diseases  as  svphilis,  cancer,  and  rheumatism,  atfeetions  which  so  eommonly 
deteriorate  llie  osseous  system,  how  rare  is  it  to  meet  with  this  fracture  1 
Lastly,  in  the  aged,  where  we  naturally  look  for  the  existence  of  a  fatty 
change  in  the  bones,  a  broken  patella  is  quite  uncommon,  its  frequency  being 
inversely*  in  pro]>ortion  as  we  advance  in  life.  From  whatever  canst-,  direct 
or  muscular,  the  line  of  separation  is  generally  transverse:  oceaaionally  it  is 
oblique,  and  in  a  few  instiincee  vertical.    (.Fig.  839.)     Only  once  in  106  cases 


Fin.  840. 


Fto.  839. 


CttBimiQutfNl  frnciun  of 
tb«  pRlvIl*.  tha  liiicfl  of 
M)|«r»tloti  bciDg  oblique. 


Traiiivino  fnuttin*  uf 
tliD  iMtoll*  uatt4Ml  hy 
flbrotic  UMue. 


^vptundMM  of  tlM>  fivi^enu  uf  tb« 
|wt*|la  hy  tb«  kcdoD  of  Ui«  quad- 
rice|«  aiuic]«. 


was  a  vertical  separation  recognized.^  A  remarkable  ftpecimen  is  given  by 
Biyant,  taken  from  his  father's  museum,  consisting  of  four  transveiite  frac- 
tures. 

Symptoms. — When  the  patella  is  broken,  severe  pain  will  generally  be 
experienced,  with  loss  of  p(>wer  to  extend  the  leg.  nnd  considerable  swell- 
ing about  the  knee-joint.  The  upper  fragment  will  be  drawn  up  by  the  con- 
traction of  the  quadriceps  muscle  (Fig.  840),  the  lower  fragment  remaining 
Btationary*,  or  only  des<!ending  a  little  by  its  own  weight.     The  contraction 

*  Ainerimn  JootdbI  of  tbe  M«dic»l  SoieooM,  Aagiist.  18S5. 

f  Pnuturce  and  Diilocftticiits.  p.  436.  t  Hfttgalf^nc  on  Frsctura,  Paokard'ii  tran^.,  p.  A02. 

0  Fracture)*,  etc.,  p.  •i:{4.  |  UalguigDc  on  Frautarea,  Paokard'f  traa«..  p.  9U1. 

\  WiUard'i  Table*  of  Fractun*. 
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Fio.  841. 


,>««^' 


^"••Ifc^hS**^ 


Deiirpwloi)  Id  mm  oFtbe  kD»e. 


of  the  tondon  which  connects  il  with  the  tuborcle  of  Ihe  tibia,  alleged  by 
Miilgaigne  to  take  place,  is  altogether  ini^igtiificant.  A  depreaeion  will  ho 
seen  between  the  fraginetilH,  into  which  the  tinger  can  be  preened.  (Pig. 
841.)     This  chasm,  or  (sunken  iiu*?rfipaeo,  will  be  inereased  by  flexing  th<? 

leg,  the  lower  fragment,  following  the  niovi?- 
njeutKofthe  tibia.  The  degree  of  Heparuliun 
will  depend  on  the  uniount  of  Ineeratioii  atift- 
tained  by  the  Hbrous  expanmun  oi"  the  quad- 
ricopH  muscle  in  which  the  patella  is  lodged. 
In  a  very  aged  and  distinyuitthod  artist  of 
Philadelphia  whom  I  attended  for  this  in- 
jury, the  fragments  were  quite  four  inehen 
apart,  and  Sir  AHlluy  Cooper  nienliortjs  a  catM! 
in  which  the  tVagments  were  five  inches 
asunder;  but  usually  the  inter!<])ace  is  from 
one-half  to  one  ijich.  The  power  of  extending  the  leg,  though  generally,  it* 
not  always,  lost.  I  have  seen  a  case  of  thin  l^racture  in  which  a  i>atieni  ad- 
mitted to  the  hospital  tbr  a  severe  injury  of  the  head  was  able  to  walk  to  his 
bed,  the  lesion  of  the  patella  not  being  discovered  uutil  several  days  aAor 
his  admission.  Thei*e  was  considerable  separation  of  the  pieces  in  tnis  casa. 
The  limb  is  commonl}'  found  somewhat  flexed.  Crepitus  is  not  easily  pro- 
duced, except  in  the  comminutod  or  vertical  variety,  when  the  pieces  are 
more  easily  bi-ought  into  contact;  the  knee  rapidly  swells,  and  the  joini 
becomes  distended  with  fluid,  which  is  someiimes  inicrmixed  with  blood. 
This  often  masks  the  true  nature  of  the  injury,  although  the  etfeot  of  thii» 
swelling  is  to  widen  the  interval  botween  the  fmgments.  When  the  fracture 
is  the  result  of  direct  violence,  discoloration  from  extravasated  blood  will  be 
diffused  thnmgb  tlie  subcutaneous  cellular  tissue  around  the  knee.  The  joint 
does  noi  escape  intlauinmtion,  and  on  the  degree  of  this  will  depen4l  its  future 
usefulness. 

injuries  to  the  bursa  over  the  patella,  when  its  sac  is  ruptured,  Bomewhot 
simiilato  fnicture ;  but  the  absence  of  the  other  signs  which  have  been  do 
tailud  ouglitto  be  sutlicieni  Lo  pitneul  any  mistake  being  made. 

PiiOiiNOftis. — The  union  which  follows  a  fi-acture  of  the  patella  ia  usually 
ligamentous.  Bony  consolidation  of  the  fragments  is  certainly  of  very  raw 
occurrence.  The  late  Professor  Gross  possessed  a  specimen  in  which  the  pieoec 
appeared  to  be  conjoined  by  callus.  Cooper  mentions  several  case-*  of  the  same 
kind.  Bryant  (igures  another,  taken  from  Guy's  Museum,  in  which  a  section 
has  been  made  ;  and  Hamilton  thinks  he  has  seen  it  in  two  cuAeB.  1  have 
never  seen  a  s|>ecimen  which  entirely  satisfied  my  mind  of  the  verity  of 
this  union.  Non-union  is  by  no  means  uncommon,  in  31  spocimeiiH  which 
Mr.  Adams  examined.  15  were  ununited,*  12  were  united  by  fibrous  tic^ue, 
and  4,  from  their  dried  condition,  remained  undetermined,  The  disabihty 
varies  greatly  in  different  cases,  there  being  a  sinmdar  want  of  unitbnnily 
in  this  particular  even  in  cases  apparently  alike.  In  Kirkbridt-'n  casef  th« 
bond  of  union  was  two  and  a  half  inches  in  length,  yet  the  patient  exfieri- 
enced  no  inconvenience  in  the  use  of  the  limb.  Others,  again,  with  a  much 
shorter  union,  find  the  limb  weak  and  helpless:  a  certain  degree  of  auehy* 
losis  often  remains,  the  effect  of  inflammation  of  the  joint  tissue.  Atmpby, 
with  fatty  degeneration  of  the  quadriceps  muscle,  rendering  the  laltrr  mort 
feeble,  may  also  follow  this  iniury,  and  in  some  cases  is  permanent.  It  may 
be  fairly  stated  that  the  limb  in  all  cases,  however  close  the  intermedial* 
union  may  be,  ia  somewhat  weakened  and  less  able  to  endure  fatigue  iluui 
the  sound  one. 

The  character  of  the  connecting  bond  has  been  »hown  by  Mr.  AdAinM  to 
coubi&t,  when  the  gap  does  not  exceed  one  inch  and  a  half^  uf  orgmnntrf 

•  Cooper'*  SurgioftI  Dictionnrj,  voJ.  i.  |».  763. 

t  Aiuarioaa  Jouriiml  uf  th«  Hkiodiosl  Scienou,  vol,  svi.  p.  S2, 

X  Loudon  Pfttbotogloot  Society '■  TruiHetiottt,  vol.  xHi.  p.  138. 
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fibrous  tiseuo  dovelopcd  fW>m  the  reparative  Ivmph  deposited  between  the 
fragments.  Whe'n  llio  Hcpuration  is  greater.  Lliii  fonnecting  bond  wniMit^iB 
of  the  fascia  which  lies  over  tho  bono,  and  wbioh  xa  -lomewhat  tbic-kc-ned  by 
piaatic  depoflitB.  The  arrungoincnt  of  the  uniting  uiateriul  has  also  beeu 
described  oy  the  same  writer  as  panfiiitg  between  the  anterior  perioeteal 
eurfacos  of  the  two  pieces,  ivflectod  over,  and  adherent  to  both  fractured 
surfaces,  and  titmlly.  and  most  commonly,  extending  from  the  anterior  peri- 
osteal surface  of  the  upper  to  tlie  broken  surface  of  the  lower  fragment. 
The  bui*sa  over  the  patella  is  incorporated  with  the  uniting  structui-e,  and 
no  callus  ever  appenrs  on  the  articular  i^urfnce  of  the  bone,  the  presence 
of  which,  as  has  l>een  very  properly  remarked  by  Dr.  Hunt,  would  bo 
dangerous  U)  the  joint.  Union  may  l>c  exi>eefred  lo  take  place  in  from  four 
to  seven  weeks. 

Treatment. — The  indications  are,  first,  to  remove  the  intraarticular  fluid 
by  aspiiiition  should  the  joint  bo  much  distended,  and  to  place  the  limb  in 
that  jtosition  which  will  secure  the  most  complete  relaxation  of  the  quadri- 
ceps muscle;  secondly,  to  bring  together,  and  so  retain,  the  parts  of  the 
fractured  bone  ;  iind,  thirdly,  to  prevent  anchylosis. 

Many  of  ibe  older  surgeons  wei-e  cotiient  simply  to  place  the  limb  in  the 
extended  position,  with  a  view  to  fulfil  the  first  indication  :  and  this  jiosition 
is  still  advocated  by  some  surgeons,  among  whom  is  Mr.  Hutchinson,*  who 
thinks  that  the  quadricejm  muscle  bus  notning  to  do  with  the  displacement, 
but  that  the  deformity  orcui-s  in  consequence  of  the  effusion  into  the  joint. 
This  view,  however,  is  not  tenable.  By  raising  the  leg  somewhat,  the  origin 
and  insertion  of  the  rectus  muscle  are  brought  nearer  together,  favoring  the 
apposition  The  appanitus  wbieii  I  eni|>loy  is  very  simple,  and  one  which 
any  person  with  the  slightest  Imiulicnilt  can  quickly  construct.  It  consists 
ot  a  piece  of  pine  bojii*d.  somewhat  convex  longitudinally  on  the  upper  sur- 
face, thirty  mehes  long,  and  five  inches  wide  at  one  end,  tapering  to  four 
inches  at  the  other.  On  each  side,  a  shoii  distance  above  and  below  the 
middle  of  the  lx>urd,  are  lo  be  bored  two  holes,  into  whicb  are  fitted  (bur 
pegs  with  square  beada.     (Fig.  842.)     This  splint  must  be  well  padded,  and 
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AuclMr'i  •plltii  for  CVmctuntf  ittuna. 

placed  under  the  thigh  nnd  the  leg,  the  limb  being  at  the  same  time  inoderatoly 
elevated.  Below  the  knee  and  the  lower  fragment  are  next  to  be  a]ipliea. 
partially  overlapping  each  other,  two  or  tliree  strips  of  adhesive  plaster, 
each  three-quarters  of  an  inch  wide  and  thirteen  incnes  long.  These  strips 
are  brought  together  at  their  exti-emities  an<l  wrapjied  mund  the  upjier 
fKjgs.  This  secures  in  position  the  lower  fragment.  Five  slrijjs  of  plaster, 
of  like  length  and  width,  are  next  a]>plied  three  or  four  inches  aUive  the 
knee,  descending  towards  the  joint,  each  strip  overlapping  one-third  of  the 
pivceding  one.  Bringing  the  ends  of  the  plaster  together,  they  are  to  bo 
wound  ai*ound  the  lower  pin.  when,  by  screwing  or  twisting  the  pegs  of 
the  two  sides,  the  lower  fi-agmcnt  will  be  brought  into  near  apposition  with 
the  uppei".  To  pi-event  the  broken  surfaces  Irom  tilting  Jbrward,  a  broad 
strip  of  plaster  may  he  drawn  over  the  line  of  approximation  and  lastened 

*  MxUoo-Ohirurgtcml  Soal«(/*t  TrttaMctiODt,  rul.  iii.  p.  BST. 
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to  tho  Hplini  below.     A  i-ollor  is  now  applied  above  and  below,  which  9QCure« 
the  tbigh  and  log  to  the  npliut.     (Fig.  843.)    Aa  the  6welliug  subaidus,  &U  that 


Fxo.  843. 


i^i^ 


AaUiur'a  «iihiit  appltvJ. 

ie  necessary  to  maintain  the  aiyufltmont  is  to  tigbten  the  strips  by  screw- 
ing up  the  pegs  la  which  thoy  are  fastened.  By  this  plnn  the  removal  of 
the  dressing  is  rendered  uuneceseftry  until  the  cure  is  complete.  Between 
the  third  and  fourth  weeks  the  tstripH  rnay  be  separated  Irom  (he  pins,  ihe 
knee  gently  moved  f?o  a»  to  overcoM»e  stiffening,  and  the  dres.-iing  again  re- 
adjusted. Thin  pr(x;ei*«  Hhould  be  repealed  every  five  or  six  days,  or  uutil 
the  tifth  week,  when  the  splint  may  hv.  laid  aside  and  the  patient  be  placed 
on  erutehes. 

By  ihe  addition  of  a  metal  ratchet  to  thit*  splint  tho  pegs  can  bo  turned 
without  the  necessity  of  drawing  them  out.  and  without  the  risk  of  their 
slipping  back. 

Professor  Hamilton's  apparatui^  for  ft-acturod  patella  may  Imj  used  with  great 
satisfaction.  It  consists  of  two  boards  wider  than  the  limb  and  long  enou*;h 
to  reach  from  tho  tuberosity  of  the  ischium  to  the  solo  of  the  foot.  Thooe 
are  hinged  together  at  their  upper  ends.  Below,  a  foot-piece,  having  two 
teneslnc,  is  hiui^cd  to  the  lower  board,  or  base;  the  upper  boaixl  haei  two 
long  tenons  or  tongues  to  pass  through  these  fenesine,  so  thai  the  angM 
can  be  ailjusleil  as  required.  A  few  gimlet-holes  bored  thn>ugh  one  edge  of 
the  fuol-board  will  ser\'e  for  the  insertion  of  a  |>eg  which  shnll  keep  the  plane 
secure  at  its  duo  elevation.     I  have  had  a  movable  convex  bkx-k.  two  inebeak 


high,  screwed  to  the  upper  board  of  liiis  s[dint,  ao  aa  to  admit  of  iCa  bein^^H 
placed  exactly  behind  the  knee-joint,  by  which  means  a  slight  dogree  ol^^l 
flexion  at  the  kuoe  can  be  preserved,  the  straight  position  of  the  Itsg  being 


as  uncomfortable  as  an  exteiided  condition  of  the  elbow. 

Application. — The  plane  for  the  limb  being  well  padded,  the  injured  vx- 
tremily  is  placed  upon  it  as  soon  as  possibto.  and  the  board  raised  to  an 
angle  of  thirty  degrees,  at  which  point  it  is  fixed  by  the  peg  in  tlit*  side. 
The  foot  must  be  placed  at  a  right  angle  with  the  leg,  and  made  fast  to  the 
f*M>t-board.  having  a  thin  pad  interposed.  The  body  of  the  patient  may  !>« 
next  raised  to  a  semi-recunibent  |K»silion,  which  gives  the  gn*at,est  relaxation 
to  the  rectus  femoris  nniscle.  and  enables  the  surgeon  to  bring  the  sujKTU»r 
fragment  well  down  and  iviain  it  in  place  by  a  roller.  This  bandage  i^ 
carried  above  the  upper  fragment,  then  below  the  lower  ftnunient,  and  1  i 
by  successive  i»bliqne  and  circular  turns,  each  turn  pa-ssing  llwuiigh  ■  i 

in  the  plane,  the  whole  knee  is  covered  in.  With  a  second  roller.  I  .  ^ 
at  the  ankle,  the  entire  limb  is  next  bound  to  the  splint.  The  patieut  f<li>.ri(ld 
be  visited  daily,  and  the  dressing  caretully  inspected  to  ascertain  the  cHJudi- 
tion  of  the  limb.  If  there  is  no  complaint,  it  need  noi  lie  disturbed  for  two 
days,  at  which  time  the  second  roller  ma3'  be  removed,  and  if  the  uniting  otMi^ 
about  the  knee  is  t:)nite  firm,  the  former  may  be  again  applied.  I'Sually 
the  fourth  or  fiUh  day  the  swelling  in  the  articulation  begins  to  subttide.  wbtfl 
the  uniting  roller  should  he  reapplied  with  increased  firmness.  About  ilie 
tenth  day  the  swelling  has  so  much  abated  that  a  more  [H'rmanent  divs^ing 
can  be  uschI,  and  for  this  jmrpose,  removing  the  rolIei'Sf  adhesive  stri|>s  are 
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applied  in  the  same  directions  and  order  as  were  observed  in  the  use  of  the 
unillng  bandage,  aflur  which  the  limb  is  bound  to  the  splint  (Fig.  344)  with 


Fig.  844. 


frf: 


1. 1 ' 


llnmlltoQ'f  «i>l|nt  for  fY»cturetl  lutu-llu  ftjijillcd. 


a  roller,  which,  beginning  at  the  ankle,  ascends  the  leg  to  the  knee,  and  is 
made  to  surnjund  the  hitter  by  oblique  and  circuhir  turns,  im^Hint;  through 
the  notch  in  the  isplint.  with  n  view  to  give  additional  fixation  to  the  frac- 
ture, and  finally  terminutitiir  by  ascending  Iho  thigh  to  the  groin. 

This  divssing  may  bo  allowed  to  remain  five  or  six  days,  when  the  roller 
should  be  removed  and  i*eappiied.  the  adhesive  plaster  remaining  undi»- 
turbed.  These  strips  may  not  ixMjuire  renewal  during  the  progress  of  the 
treatment. 

The  first  effect  of  almost  any  dressing  is  to  evert  the  fractured  surfaces, 
appniximaiini;  their  posterior  edges  at  the  expense  of  the  nntcnor  ones; 
but  by  ihe  present  method,  in  which  the  entii*e  knee  is  covered  in,  this  aver- 
sion is  corrected.  In  the  almenee  of  this  splint,  a  single  boanl.  wider  than  the 
limb  and  nntc'he<]  op|>osite  the  knee,  can  be  used,  raising  the  lower  extremity 
to  the  piMiper  height  anfl  hupporiing  it  on  some  firm  base.  At  the  end  of 
the  fourth  or  lift li  week  it  will  Ix^  prt;»per  to  attend  to  re-establishing  the 
functions  of  the  articulation.  The  dressings  must  be  removed  and  gentle 
flexion  and  extension  of  the  joint  made  every  two  days,  taking  care  not  to 
presume  too  much  on  the  strength  of  the  union.  At  this  stage  of  the  treat- 
ment the  adhesive  plaster  is  disiionscd  with  and  the  roller  only  used  to  fasten 
the  limb  to  the  splint.  About  the  fiflh  f>r  nixth  week  the  piitient  may  be 
allowed  to  niovi;  about  on  crutches;  but  no  attempt  at  walking  unasMsted 
should  l>e  made  Hontier  than  fnmi  the  ninth  Xo  the  tenth  week. 

It  is  proper  also  to  wear  for  several  months  a  laced  knee-cap,  with  an 
opening  in  front  corresponding  to  the  patella,  so  as  to  take  off  as  much  as 
|)ossible  all  tension  fi*om  tlie  uniting  tissue,  which  is  prone  to  become  elon- 
gated and  thus  allow  the  fragments  to  separate.  This  precaution  aoquii-es 
ftdditi(»nal  force  when  it  is  remembered  that  a  sli]>  or  a  stumble  may  snap 
asunder  the  fibrous  uniitn.  The  function  of  the  quadriceps  muscle  will  be 
most  quickly  restored  by  daily  masnage  for  half  an  hour. 

AVhen  a  fragment  is  broken  off  from  the  patella,  or  in  a  simple  commi- 
nuted fraetui-e  of  the  bone,  ttr  when  the  latter  i«  severed  vertically,  a  com- 
press should  be  placed  on  rach  side  of  the  heme  previous  to  the  application 
of  the  adhesive  Mv\\y^  or  the  ix»ller.  It  may  happen  that  the  joint  will  have 
received  severe  injuiy.  and  lliat  the  inflammatory  symptoms  which  ensue  are 
of  the  greatest  .severity, — such  as  to  create  anxielv  for  its  safety.  Under 
these  eircimistances.  the  limb  must  be  extended  and  elevate^!  upon  a  pillow, 
blood  drawn  by  lueches,  and  the  articulation  surrounded  with  bags  of  ice,  or 
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kept  under  water  irrigation,  until  the  danger  is  over,  when  the  Apparatus 

may  Ue  aitplJed. 

It  18  noi  unrommon  to  meet  with  cabch  of  refracturo  of  the  pati^lla  wht*re 
iho  fragiiionls  remain  a  considerable  distance  ttpiirt,  the  nscf\ilnett«  of  the  limb 
beiiiir,  iu  c*f)nse(jaent'e.  materially  leHsened.  There  are  ca^en  whirh.  if  the  dii«- 
ability  in  >rreal,  Heem  to  justify  opening  the  joints  tVeHheriing  the  edges  of  the 
disjoined  fraj^ments,  and  wiring  them  together.  Cameron,  of  Glatigow,  ac- 
cording to  Mr.  Lislur,  wat*  the  tirst  to  d(j  this  t)pemtion.  1  am  not,  how- 
ever, |)ropared  to  recommend  the  procedure,  unless  perhaps  in  extreme  casea 
of  disability.  Valaguier,  in  the  Archives  de  Medeeiuc,'  has  published  thd 
resnulin  in  forty-tive  operatiouH  for  old  caHes  of  fracture  of  the  patella^  ol 
which  twenty-two  were  sueeessful,  nine  were  followed  by  partial  anehy!i>si», 
eleven  by  complete  anehylot^is. — all  of  ihese,  save  one^  arter  suppuration  of 
the  joint, — and  three  resulted  lalally.  Surely,  with  such  a  record,  and  in  view 
of  the  fact  that  many  of  the  operations  were  done  by  the  most  skilf\il  surire^uis, 
one  niay  well  hesitate  to  recommend  unresei'vedly  this  plan  of  ti*eatment 

Compound  Fracture8  of  the  Patella. — These  are  injuries  of  the  greaxcat 
severity,  usually  opening  the  joint,  and  resulting  in  erysipelas,  py«?miR,  ex- 
haustive suppuration,  and  death.  1  have  seen  a  patient  die  in  a  few  days 
fVom  the  ravages  of  erysi|>e]as  after  s\ich  an  accident  pi*oduced  by  the  kick 
of  a  horse.  Mr.  Poland,  in  a  very  valuable  paper  on  this  subject,  has  Hhown 
that  in  compound  fractures  of  the  patella,  where  the  question  of  amputation 
arises,  statistics  ai-e,  as  a  rule,  against  the  0[>eration.  For  instance,  of  H8 
eases  treated  without  amputation,  50  iveoveiikl, — 82.35  per  cent., — while  of 
7  in  which  the  operation  was  performed.  5  recovered, — 71.42  per  cent,  Of 
10  cases  in  which  excision  was  performed,  ti  died. — tiO  per  cent.  In  all  the 
Altai  ca^es,  suppuration  of  the  articulation  was  pi'ei«ni,nnd  it  f\\^o  exislod  is 
43  out  of  the  65  cases  which  reci  tvered  ;  31  of  the  i-ecoveries  sutfeivd  more  or 
less  fVoui  anchylosis  of  the  knee-joint. 

Treat.ment. — If  the  fraetui*e  is  compound,  an  attempt  should  be  made  to 
convert  it  into  a  simple  one.  by  injmediately  washing  out  or  flushing  the 
joint  with  a  lotion  of  corrosive  sublimate  (one  to  one  thousand),  suturing  the 
ihigmente  together  with  strong  catgut,  or  with  one  or  two  silver  threads, 
and,  after  neatly  closing  the  wound  with  the  requisite  numlwr  oi  stiieiivit. 
over  which  some  collotlion  iodoform  should  l>e  brushed,  applying  the  ui^ual  aali- 
seplic  external  dressings.  To  secure  rest  and  fixation  of  the  joint,  a  posterior 
trough-shaped  felt  splint  should  be  adjusted,  and  made  fast  bv  Ice  lurw 
of  a  roller.  The  limb  may  be  elevated  ai»d  laid  on  a  pillow.  Il  tlie  injury 
is  a  eomininuled  one,  any  loose  tVagraents  of  bone,  if  entirely  detai'hed  tVijun 
the  »oJ\  partes,  must  be  i-emoved.  If  still  having  vital  attachments,  they  may 
be  tacked  together  by  catgut  threads,  and,  after  dressing  aDtisepiicaliy,  lh« 
limb  either  suspended  by  the  anteiior  splint  of  Natimn  R.  Smith  or  placed 
upon  a  single  slightly-inclined  plane.  If  not  dressed  aniiseptically,  euergelic 
measures  will  be  demanded  in  order  to  prevent  a  destructive  arthritis.  Per- 
sistent irrigation  with  cold  water  containing  laudanum  should  W  employed, 
or  the  ariiculaiiou  may  be  surrounded  with  bladders  filled  with  broken  iw. 
If  the  swelling,  heat,  and  pain  pnive  to  be  great,  leeches  should  be  ttpplnd. 
and,  in  oi-der  to  drain  away  the  redtindant  triinsiidation  from  the  joint,  huttMS 
hair  or  catgut  threads  may  be  introduced  through  the  wound.  Pain  is  tu  lie 
alleviated  o»' ront rolled  by  the  fVi'c  use  of  (Opiates,  and.  as  there  will  ^jenerally 
be  considerable  eoustitutioiinl  disturbance  present,  the.se  anodynes  are  beit 
exhibited  in  some  febnfuge  like  the  neutral  mixture. 

Should  the  intlammation  result  in  supjiuration,  the  cold  applieations  mutrt 
be  discontinued,  and  the  strength  be  sustained  by  the  use  of  quinine.  irtiO, 
stimulants,  nn<i  a  generous  diet.  To  supply  a  ready  exit  for  the  pus,  a  <W« 
incision  into  the  joint  will  be  ix*<piired,  alter  which  tl>e  knee  nmy  be  onveiopvd 
either  in  a  fiaxseed-meal  poultice  or  in  a  warm-water  dressing. 

*  AoDiklf  of  UniwrMl  UcdIcBl  Soivuroi.  vol.  U.  p.  10ft. 
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When  the  injury  is  followed  by  a  profuse  discharge  of  purulent  matter, 
by  fVoQ  lateral  inovomonl  of  the  articulating  bones,  byorcpttus  the  rcnult  of 
eroded  cartilages,  and  without  any  lendoncy  to  anchylosis,  the  indications 
are  that  the  joint  has  been  ruined,  and  the  only  hope  for  the  patient  lies  either 
ID  amputation  or  in  excision.  In  an  adult,  the  former  o^teration  would  otTer 
the  best  chance  for  recovery,  while  the  latter  should  have  the  preference  if 
the  subject  bo  young. 


The  Ugumentvm  patella'  may  be  niptured.  This  is  a  verj'  rare  occurrence 
as  compared  with  fmcture  o\'  the  i>atella,  but  it  ban  been  noticed  twice  at 
the  Pennsylvania  Hospital.  Muydl  has  collected  U5  cases  of  this  injury,  and 
to  these  Professor  Sands  has  added  13  cases,  making  a  total  of  78.  T  think 
it  probable  that  the  tip  of  the  patella  was  detachea  in  some  of  these  cases, 
rather  than  that  the  ligament  was  lacerated. 

I  once  witnessed  an  instance  of  rupture  of  the  quadriceps  muscle  imme- 
diately above  the  patella,  in  the  person  of  a  Catholic  priest  who  slipped  and 
fell  upon  an  icy  pavement. 

The  treatment  appropriate  to  these  injuries  when  recent  does  not  differ 
jWjin  that  pro|wr  lo  a  case  of  fVacluro  of  the  patella.  If  the  dn^ssing  is  not 
accurately  apjjlied  there  is  some  risk  that  the  ends  of  the  ligament  may  not 
unite,  or  nmy  unite  imperfectly,  in  either  event  extension  of  the  leg  bein^ 
lost  or  much  impaired.  In  a  ca.^e  of  this  kind  Professor  Sands  freely  exposed 
the  tendon,  with  amii*eplie  precautions,  by  a  vertical  incision  in  front  of  the 
joiut,  and  aiXer  freshening  the  ends  united  them  by  two  silver  sutures.  The 
atrophy  of  the  tendo  patella^  in  this  ease  was  so  great,  from  the  lonff  time 
which  had  elapsed  since  the  accident,  that  the  operator  was  compelled  to 
make  oblique  and  iransverse  incisions  into  the  quadriceps  muscle  in  order  to 
Secure  app^^Mtion.  The  knee-joint  was  fi'eely  exposed  during  the  operation. 
The  patient  made  a  rapid  recovery  and  acquired  excellent  use  of  the  limb. 

Other  methods. — Many  other  methods  have  been  and  are  siill  in  use  in  the 
treatment  of  fracture  of  the  patella.  Paulus  .lEgineia,  and  other  ancient  sur- 
geons, irusted  largely  to  extension  alone  by  means  of  splints. 

Flajani  applied  no  dre^ng  whatever,  rol^nng  on  rest  and  fomentations 
for  a  number  of  days,  and  then  practising  frequi*ni  movements  of  the  joiut. 
This  method,  slightly  modified,  was  a  popular  i)ractice  over  a  century  ago 
in  London. 

Others  relied  on  rings  made  of  ditferent  materials,  such  aa  wood,  cork, 
wire,  etc.  These  were  covered  or  piidded  before  tlieir  application,  so  as  to 
protect  the  soft  parts  from  undue  pivssure.  Albucasis,  we  learn  from  Mal- 
gaigno,*  was  the  tirst  surgeon  to  sui^gesl  this  mode  of  dressing.  Tim  frag- 
ments were  drawn  together  and  brought  within  the  couipass  of  the  ring, 
which  was  bound  to  the  knee  with  a  roller,  the  limb  at  the  same  time  being 
kept  in  the  extended  i>OHition. 

Another  principle  introduced  into  the  treatment  of  this  fracture  wao  the 
application  of  (orces  acting  obliquely  and  in  opposite  direciious.  The  origi- 
nator of  this  plan,  we  ai*o  informed  by  Malgaigne,  was  a  non-professional 
man, — a  mechanic  in  Leyden.  In  some  form  or  other  it  embraces  almost  all 
the  mechanical  appliances  wiiicb  have  been  in  succesoful  use  in  the  manage- 
ment of  this  fi-acture  for  over  a  century.  Thus,  we  have  tbe  tigure-of-eighl 
bandages  of  Petit,  Velpcau,  and  others,  as  below  enumerated. 

Bayer's  apparatus  consisted  of  a  concave  splint,  well  padded,  extending 
along  the  posterior  part  of  the  limb,  with  nail-heads  on  each  side  opposite 
to  the  knee-joint,  and  two  straps  covered  with  sort  chamois  leather.  One 
of  these  straps  passed  above  and  the  other  below  the  patella;  the  upper 
one,  running  obliquely  downward,  was  buttoned  on  the  nail-heads  below, 
while  the  lower  one  was  carried  obliquely  upward  and  attached  to  the 
nails  above. 

*  Mftlgaipie  od  Fnoturet,  Pftokkrd'i  trmiu.,  ft.  tl4. 


1020 


INJURIES  AND  DISEASES  OF  THE  OSSEOUS  SySTEM. 


Fi4».  845. 


DesauWs  method. — After  tht  eame  |irincij)lo  was  the  dressing  of  Deasnlt, 
ill  whioii  tlni  liinh  waw  extended  and  elevated,  and  alon^  its  anterior  6urfiicci, 
nniniiig  fVoni  i\w  ^roin  to  the  ankle,  was  hiid  a  8lrip  of  banduije,  which  was 
bound  to  the  lei;  by  a  spiral  reversed  roller,  begiuiiinij  at  the  f«x)t.  Upon 
roaehirig  tlie  knee,  two  longitudinal  Mlit^s.  one  on  each  side  of  the  patella, 
were  made  in  the  muelin  strip,  through  which  the  fingers  of  the  snrjB^vni 
were  pasaed,  in  order  to  draw  the  uj)|wr  fragment  down  into  plac^e,  atler 
which  the  ri>llor  was  resumed,  forming  figure-ofeight  turns  about  the 
knee,  so  as  to  hold  the  broken  pieces  together,  the  bandage  then  bein^r  ex- 
hauHted  by  aaeendiug  the  thigh  to  the  groin.  This  completed,  a  etraiirht, 
cushioned  poaterior  splint  waslwund  to  the  back  of  the  linib.  from  the  nale4 
to  the  heel,  and  its  lower  end  elevated  at  a  c»»nHidenible 
angle  with  the  bed. 

I)orsey's  S]}fint  forms  another  illuHtration  of  a  fracture 
device.  It  wa*  a  woo<len  nplint  long  enough  to  extend 
from  the  tnl>crischii  lo  the  heel,  with  two  hLripstif  muslin 
milled  crosswise,  four  inchet*  apart  and  equidi.Ntanl  iVom 
the  centre.  (Fig.  845.)  The  foot  and  limb  were  covered 
in  with  a  roller,  an<l  the  splint,  well  padded,  wzim  placed  iu 
position.  The  u])per  stnp  was  tied  over  a  eumpreas  placed 
twiow  the  lower  fragment,  and  the  lower  one  over  a  pad 
fastened  above  the  replaced  upper  fragment. 

Lotisdale's  apparatus  acts  in  the  Maine  manner.  Tt  In  ft 
posterior  S]>lint  with  a  movable  foot-boaivJ.aiid  two  verti- 
cal ii*on  bars  rising  on  either  Hide  of  the  knee,  each  having 
a  horizontal  bar  to  which  is  attached  a  flemilnnar  pieet»o? 
metal,  which,  by  a  hcrew  movement,  can  be  made  to  pref^ 
together  the  fragments.  The  complicated  nature  of  the 
mechanism,  even  if  it  had  no  other  defects,  would  ooa- 
Btitute  a  valid  objection  to  its  use. 
Burl's  apparatus  (Kig.  84t;).  thougb  very  buauiitul   and  neal,  is  alto- 
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Bnrirni'i  af)|Hrslw  for  fVucturod  palBtli. 

gether  loo  comnlicaled  for  general  use.  Tw(t  concave  sole-leather  spLinta, 
one  long  and  tne  other  short,  aiv  used:  the  long  spHnl  is  placed  UfKin  lb« 
thigh  abijvo  the  patella,  and  the  other  on  the  log  below  the  lower  fVaj^. 
ment,  aOer  which  thoy  are  drawn  towards  eaeh  other  by  oords,  puUejfft, 
and  weights. 

The  amMiratus  of  Lauwiale  (Fig.  847)  and  that  of  Boisnot  (Pigs,  84S.S49) 
arc  mucn  more  simple,  and  are  the  best  forms  of  these  splints. 

By  the  tirst,  the  I'rugments  are  forced  towards  each  other  by  mettOA  oT 
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lhumb-P0i"0W8  acting  in  iVont   of  the  limb ;  by  the  laal,  this  approximation 
IB  eflV'ft*'(i  bv  tbc  action    «il' 


screws  a»«i  ratchets  beneath 
the  postoriur  hpliiit. 

itartshorne's  apparatus 
oonsistH  of  a  sligljtiy  angu- 
lar tin  Bplini  fawh imied  to 
the  farm  of  (he  posterior 
part  of  the  limb,  and  bav. 
ing  in  it  an  oval  i)ptuiiu^ 
corresponding  to  the  ham, 
with  RtrapH  ami  buekles 
above  and  below  to  secure 
it  to  the  thtgh.  It  baa  two 
straps  designed  to  pass  ob- 
liquely above  and  below  the 
fWielui*e,  to  lie  fantened  to 
hooks  on  the  sides  of  the 
splint.     (Fig.  850.) 
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Qerdifs  dressing  is  one  which  can  be  readily  pivpared,  but  ban  no  special 

advanlagoH  over  ulher  forms  of 
appuraliis,  Two  strips  of  mus- 
lin are  pi*ovided,  one  with  three 
nlil?*  and  the  other  with  three 
tails.  The  first  strip  is  placed  so 
that  the  slits  will  answer  to  the 
edge  of  the  lower  fVagnient  ;  the 
second  strip  is  laid  upon  the  front 
of  the  thigh,  and  each  is  bound  in 
]>osition  by  separate  rollers,  one 
Delow  and  the  other  above  the 
knco.  The  approximation  of  the 
fracjments  is  next  etfected  by  pass- 
ing the  tails  of  one  strip  through 
the  slits  of  the  other,  and  securing 
all  together  by  a  spiral  revei-sed 
bandage  extending  t>f>m  the  foot 
to  the  groin.     (Fig.  851.) 

The  up)iuratus  used  by  Wood, 
of  King's  College  Hospital,  Lon- 
don, and  that  of  Dunnage,  operate 
on  the  same  general  principle. 

The  approximation  has  been  at- 
tempted also  by  means  of  forcee 
acting  longitudinally. 

Sir  Astley  Cooptv's  dressing  was 
of  this  kind, — one  in  which   the 
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limb  was  encircled  by  two  strips  of  roller,  one  above  and  ono  bolow  thtf 
patella,  nm\  then  the  iVa^monis  were  approximated  by  passinj^  two  tapeA, 
one  on  each  side  of  the  knee,  from  one  circular  hand  to  the  otTjer,  drawing 
thene  together,  and  afterwards  covering  the  lirah — in  the  extended  ponilion 
— with  a  roller.  This  plan  Ib  attended  with  much  local  uneaainess,  from  the 
constriction  to  which  the  limb  i8  subjected,  and,  although  it  ia  termed  the 
dressing  of  Sir  Astley  Cooper,  it  is  one  which  that  surgeon  abandoned,  be- 
lieving that  be  had  tound  a  better  method.  Thio  consisted  in  waiting  for 
a  few  days  until  the  painful  tumefaction  was  over,  and  then  encircling  iho 
thigh  above  the  patella  with  a  sofY  leather  strip.  A  second  strip  was  pkt-^ 
under  the  foot,  and  its  two  ends  were  carried  up  on  either  side  of  the  leg 
and  buckled  into  the  first.     (Fig.  852.) 

Levis's  mt-chanisTn. — The  contnvance  of  Dr.  Levis  acta  much  in  the 
way.     (Fig.  853.) 

.    Fio.  862. 
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Many  others^  such  as  the  dextrin  dressing  of  Velpeau,  the  uniting  band- 
age of  Petit,  etc^  might  be  described,  but  I  shall  speak  of  but  a  single  one 

more, — that  of  Malgaignt?. — by  which 
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the  fragments  are  brttught  together 
by  means  of  hooks.  (Fig.  854.)  Tbe»« 
curved  hooks  are  soparatrd  and  ap- 
plied singly,  the  one  being  pressed 
down  upon  the  apex  of  the  lower 
fragment,  and  the  other  uj>on  tbo 
su|K»rior  border  of  the  u]>per  tVagment, 
(he  nkin  being  ppoviourtly  drawn  for- 
ward fVom  between  the  fi*agment«, 
and  then  the  hooks  aix?  anpi*oximated 
by  a  screw.  Once  have  I  seen  death 
follow  the  use  of  this  inferuaJ  machine, 
from  nil  erysipelatous  inflammation  ex- 
tending into  the  joint  and  giviiiij  rise 
to  altwes«es,  both  within  and  without 
the  articulation.  No  advantage  what* 
ever  results  fW)m  the  cloee  contact 
<»f  the  fragments  nccumpliBhed  by  the 
instnunonl :  it  is  rather  a  dit<advan- 
tnge.  as  the  tendency  to  refi*acture  i« 
/    "»-  ^  I      VW'^^M      increased  by  the  very  closeness  of  the 

(  j  \    ^^^fc«r»      \     jjg     WW      unio".  the  intermediate  bond  not  bein^ 
^^^ — -*«**^       ^^^^^^T        as  stiting  as  theoixiinarv  tibrouB  tisaua 
i«Ttoi*mi>i»nit(i«  MAif»iRDe'«  twok*.     which  fills  the  gap  when  the  pieces  of 

the  bone  are  a  short  distance  sparL 
Three  times  havo  I  seen  the  union  broken  a  few  weeks  after  the  patimta 
treated  by  this  method  had  been  discharged  iK>m  the  hospital. 

Since  the  intrwluction  of  antijieptic  j»lans  of  treatment,  tliL*  danger  attend- 
ing the  use  of  these  hofiks  has  been  lessened  ;  but  1  have  seen  no  reAtmtt  to 
modity  the  above  opinion  expressed  in  the  fonnor  edition  of  this  work  in 
regard  to  their  emploxTuent. 

Dr.  Thoraaa  G.  Morton  has  devised  a  form  of  drill  with  which  be  bri 
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together  tho  f\*aginent8  of  the  tiutulla.  The  instrument  by  means  of  rota- 
tory movementfl  ih  passed  through  the  broken  pictvs,  and  then  close  apposition 
18  niuintnined  by  a  nut,  which  ia  run  down  from  one  end  of  the  drill.  The 
latter conHJBtH  of  two  pieces  joined  in  the  middle,  which,  when  tho  union  of 
the  bones  has  taken  place,  can  be  unscrewed  and  removed  neparately  in 
opposite  dii'ectiorm.  Dr.  Levis  has  also  devised  a  moditication  of  Mal^ai^ne's 
hooks  by  moans  of  which  the  traction  is  rendered  more  uniform.  Imagine 
Malgaif^ne's  instrument  divided  longitudinally,  each  half  distinct  from  its 
fellow,  and  a  coireet  idua  will  be  formed  of  tho  modification.  The  hooks 
are  introduced  some  dii«tancu  apart. 

Kxposiii^  the  fnirture  in  recent  cases  and  wirinif  to^^ether  the  fragments 
has  a  certain  ntimbcrof  advocates.  I  feel  constraine<l,  however,  to  condemn 
the  o])eraliori  wiiliout  tjualitication,  Valaguier*  has  analyzed  forty-three 
cases  of  this  prut-LHlure.  with  twenty  suceet»t*es.  seven  cases  resulting  in  loss 
of  motion,  seven  f<jllowed  by  suppuration,  two  requiring  amputation  of  the 
thigh,  and  two  deaths,  on«  by  pyannia  and  one  by  carbolic  acid  poisoning. 

Byrd  reports  a  ease  of  death  from  pyfcnna  tbilowing  this  operation; 
Fowler,  two  cases  resulting  in  caries  of  the  bone  ;  and  Lange,  two  cases  of 
anchylosis,  one  after  Buppuration  of  tho  joint. 

Fractures  of  the  Bones  of  the  Leg. 

Fractm*es  of  the  bones  of  the  leg  are  largely  in  excess  of  those  of  other 
parts  of  the  skeleton.  Of  the  tabulated  86tJ7  Imctures  treated  in  the  Penn- 
sylvania Hospital,  2315  were  fractures  of  the  bones  of  the  leg,  Of  1101  cases 
received  into  the  Middlesex  Hospital.  289  were  fractuivs  of  these  bones.")*  Of 
222  cases  taken  from  the  records  of  Guy's  Hospital  by  Dr.  King,  tifi  were 
situated  in  the  log.  Malgaigne  found,  fi-om  the  records  of  the  Hotel-Dieu, 
that  there  were  652  in  a  total  of  2328. 

Fractures  of  both  bones  are  more  fix»quent  than  those  of  either  bone  singly. 
By  a  i-efereni-e  to  the  table  it  will  be  seen  that,  of  2315  fi'actures  of  the  leg, 
437  were  in  the  tibia,  437  in  the  tibula.  and  1441  in  both  bones.  The  lower 
third  of  the  leg  is  the  most  common  seat  of  fnu-ture,  and  tho  middle  third 
the  next.  This  is  true  of  the  bones  cither  sepai-ately  or  conjoined,  and  is 
doubtless  duo  to  their  exposed  condition  fVom  tne  small  amount  of  soil  parts 
in  these  localities,  an  well  as  to  the  fitct  that  these  are  the  weaket^t  portions 
of  tho  bones.  It  will  also  be  seen  by  a  reference  to  tho  table  that  of  246 
fractures  of  the  tibia.  12l>  were  in  the  lower  third.  81  in  the  middle  third, 
and  45  in  the  upper  third;  (hat  in  252  fractures  of  the  fibula,  210  were  in 
the  lower  and  20  in  the  middle  third;  and  that  in  751  fractures  of  both 
bones,  390  were  in  the  lower  and  282  iu  the  midille  thinb  The  largest  num- 
ber of  fractures  of  the  bones  of  the  leg  occur  between  twenty  and  thirty 
yeaiTj  of  age. 

Sex  exemses  its  influence  also,  mules  furnishing  by  far  the  greater  number 
of  such  accidents.  This  disparity,  however,  diminisnes  as  we  advance  in  life, 
until  ailer  seveuty-tive,  when  females  are  in  the  majonty.  These  injuries  may 
be  considered  under  three  heads:  \^  fractures  of  both  hones;  2,  fractures  of  the 
tibia  i  3y  fractures  of  the  fibula. 

Fractures  of  the  Tibia  and  Fibola. 

Cavses. — The  causes  are  either  direct,  such  as  the  passage  of  a  wagon- 
wheel,  the  kick  of  a  horse,  or  the  falling  in  of  earth,  or  of  massive  portions 
of  stone;  or  indiix*ct.  as  when  a  person  falls  from  a  height,  or  iumps  from  a 
carriage  or  a  car  which  is  in  swift  motion.  When  determined  by  indirect  or 
transmitted  force,  Malgaigne  thinks  the  fracture  is  likely  to  take  place  near 
the  middle  of  the  lower  third.  This  locality,  being  at  the  summit  of  one  of 
the  cui*ves  of  the  bone,  is  necessarily  more  within  the  influence  of  this  kind 

*  AoDUiil  of  Univ.  Med.  Si'ienoes,  rol.  U.  p.  3fl&, 
f  Lonidale  on  Fraetarw,  p.  17. 
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of  force  than  would  bo  parts  more  remote.  Ab  far.  however,  as  my  own  obaer- 
vation  exU-mlK,  i  have  not  found  any  such  uniformity  iw  isi  claimed  t'»  exist 
between  the  t*eut  of  fracture  and  this  kind  of  force,  ouy  example  of  which  ie 
Been  in  Kii^.  855.  When  pn>ducod  by  dii*eet  force,  the  lesion 
will  general!}'  occur  at  the  Heat  of  violence.  For  example, 
a  young  man  sitting  u}>on  the  balustrade  at  the  Philadel- 
phia Academy  of  MubIc  lost  hiH  balance,  and  would  have 
been  precipitated  headlong  some  thirty  feet,  had  not  on« 
foot  caught  liotwoen  the  rounds  of  the  railing.  His  entire 
weight  was  Bupjxirled  by  the  ankle,  and  both  bones  broke 
al  the  lower  part  of  the  lower  ihirtl.  A  heavy  piece  of 
iron  fell  upon  the  leg  of  a  moulder,  while  engaged  at  his 
i.'rtijjloynieut ;  the  tibia  and  fibula  were  both  broken  at  the 
point  Htruck  by  (he  metal.  I  could  relate  many  inHtauces 
where  pursoiiM  have  fallen  when  the  foot  was  wedged  in 
Jietween  unyielding  HUifaces,  the  fmctuiv  always  taking 
]»lacc  at  the  lower  portion  of  the  lower  third  of  the  Irg. 

ticcaHionully  the^e  l^ractures  i*esuli  from  muscular  action 
alone;  Huch  insiancL's  are  always  found  in  nduUs.  1  have 
seen  two  cases  of  intra-utt'Hne  fracture  of  both  bonei^of 
the  leg.  A  colored  man  was  brought  into  the  Pennsyl- 
vania HoBpital  with  a  t'racturo  of  the  tibia  and  tilmla,  four 
inched  above  the  ankle,  which  was  caurted  by  the  violent 
mus(!ular  effort  made  to  recover  hiH  equilibrium  after  «Hp- 
ping  u]>on  an  orange-peel.  lie  was  thirty  years  of  agi^, 
of  an  excellent  constitution,  and  without  any  evide^Cl^ 
whatever  of  pre-existing  bone  disease.  He  had  never 
before  had  a  fracture. 

The  two  bones  are  seldom  broken  exactly  at  the  mme 
level.  Usually  the  fmcture  of  the  fibula  is  higher  than 
that  of  the  tiljia;  and  sometimes  when  the  latter  bone  i» 
broken  a  short  dislance  above  the  ankle,  the  torrner  will  be  found  sepnrut^J 
near  its  upper  extremity,  When  broken  nearly  on  the  same  level  the  force 
hna  generally  been  dii-eot,  but  when  the  IcHion's  in  the  two  bone»  are  widi-ly 
separated  it  has  usually  been  indirect,  each  l>one  yielding  at  it*  weakest 
point;  or  the  rationale  nuiy  be  the  one  given  by  Malgaigne.  in  which  i>otli 
direct  force  and  indirect  torce  are  in  operation.  For  example,  a  man  is  struck 
forcibly  by  some  vulnerating  luxly  across  the  lower  part  of  the  leg  whiM 
in  the  erect  position.  The  tibia  givcH  way  at  the  seat  of  injury,  and,  in 
struggling  to  maintain  his  fooling,  the  weight  of  the  body  is  borne  by  the 
fibula  alone,  which  in  turn  give»  way  at  the  upper  third,  its  most  slender 
part. 

Compound  an<l  compound  comminuted  fractures  of  the  bones  of  the  Ivg 
exceed  in  frequency  those  of  any  other  bones  of  the  skeleton.  Of  1074  caa» 
of  such  fiiictures  received  into  the  Pennsylvania  Hospital,  3(56  belongi*d  to 
these  classes.  The  superficial  position  of  the  tibia  and  fibula  will  explain 
these  figures.  The  direction  of  the  fiiicttire  is  always  nutrv  or  less  obliqae, 
running  downward  and  inward,  and  let^s  frequently  downwai*d  and  iniv 
The  obliquity  is  least  when  near  to  the  upper  or  lower  extremity,  and  wl 
especially  in  the  tibia,  the  bone  is  most  voluminous,  so  that  theiM  breaks 
sometimes  spoken  of  as  transverse  fractures.  It  is  in  the  same  localitMs 
that  the  lino  of  separation  is  prone  t-o  bo  vertical,  splitting  the  bon«»  an4 
extending  into  the  ankle-  or  knee-joint. 

SrMiTojts. — The  signs  of  thicture  of  both  hones  of  the  log  aro  usnallr  wsfl 
pronounced.  These  are  contusion,  discolomtionu  pain,  deformity,  unduu  wo- 
oility,  and  crepitus.  Malgaigne  attaches  much  importance  to  the  niuM^ular 
state  of  the  Hmb  a^*  a  sign  of  this  fnicture. — a  conrlition  which  is  certainly 
very  common.  The  deformity  will  depend  on  the  »legree  of  displacument 
In  many  instances  there  is  little  or  uouu,  particuhirly  when  the  bones  an 
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broken  at  different  loveln,  in  oonfuxinenoe  of  which  there  is  often  aa  inter- 
locking of  tho  spiculrt*  which  lendft  to  oppose  (he  disarmngement  of  the 
piet'eB.  When  the  inifiuro  lruvi.M-»eH  a  voIumiiioUH  part 
of  the  hone,  as  that  near  to  the  tuhi  rele,  some  portion  of 
tho  broken  stniaces  will  remain  in  contact,  and  thereby 
le8(*en  tho  det'orniity.  In  other  eat*e»  the  displacement  la 
very  conBiderable.  and  is  often  deterntiiied  hj^  tho  vio- 
lence which  canned  the  irijui-y.  That  which  is  frtometimcH 
witnessed  consistH  in  the  anterior  jirojection  of  the  ujiper 
end  of  tho  lower  fnignjcnt ;  but  by  far  the  most  comnmn 
dinplacemeut  i8  the  latoml  one,  the  lower  i^Uppin^  Ujt  tlie 
fibular  side  of  the  upper  fi*a£rment.  The  gastrocnemius 
and  eoleus  muscles  are  chiL'fly  eoncerned  in  ])roducing 
this  deformity,  UH  by  dniwiui;  tho  tViot  back  ihey  not  only 
carry  the  lower  pieces  forward,  but  likewise  pnrtiuce 
overlaojiin;^  of  the  fni^menls  and  consequent  shortcn- 
\n^  (  rig.  S5G.)  When  the  fraciui'e  is  caused  by  a  foi*co 
applied  l^o  the  fV«>nt  of  tlie  leg,  tlie  line  of  separalittn 
may  be  from  l>elow  tipward  and  fmm  before  hack  ward, 
in  which  case  the  lower  fi*agn»ent  will  a**sume  a  position 
behind  tho  upjjcr  one.  Tlie  action  of  the  quatirice|»tt 
inuHcle  in  tilting  forwani  (he  iip]»or  part  of  the  tibia  is 
altogether  insigniticant,  as  this  movement  is  counter- 
actecl  by  the  posterior  and  crucial  ligaments  of  tho  knco- 
joint. 


Lateral  angular  deformity,  when  present,  is  generally 

"lall 


Atilvrlor  unitnUr  d*> 
ftirmlty  nn'l  uvrrU|)ptDC 
fulluwlittr  frartun*  of  ih» 
iHtitfn  nt  tlio  l«|;  :  tli«  iH»- 

ItUcltie     IDIlV^ttT*,    Tit.,     Ill* 

•))1^UB.  tffn  I'll  llkr  |)oMe- 
riur  M|>4*cl  ut  (lie  cut. 


due  to  tho  diivciion  of  tho  fracture — of  which  I  sh 
flpeak  herealler  —  and  to  the  weight  of  the  parts,  ac 
eonipanie<i  by  an  unequal  sup]Mirt  of  the  leg,  or.  when  the  angle  is  salient 
internally,  to  the  action  of  the  in-nmcal  muscles  dniwing  the  f<x)t  outward. 
Another  dis]>lacenient,  and  not  an  uncomnton  one.  is  that  in  the  longitudinal 
axis  of  the  bones,  caused  by  either  external  or  internal  roiaiioti  of  the  fiiot^ 
in  most  instances  the  tormer.  In  19  cases  of  ununitetl  fracture  of  the  bonee 
of  the.  leg,  Mr.  Shaw  (bund  the  lower  fragment  rotated  outward  16  times. 

Prognosis. — The  prognosis  will  be  influenced  by  several  considerations, — 
Buoh  JIM  the  damage  done  to  the  soft  parts,  the  degree  of  comndimtion.  tho 
obliquity  of  the  fracHuv,  and  the  amount  and  kind  of  displacement.  When 
the  soft  parts  are  lacerated  extensively  and  the  bones  broken  into  several 
pieces,  or  when  in  connection  with  this  la('eration  the  tibial  arteries  are  torn, 
amputation  is  the  only  resort.  If.  as  u  consequence  of  great  obliquity,  there 
is  ranch  overlapping,  and  this  is  not  corrected,  the  union  will  be  slow,  or 
may  fail  altogether.  Rigidity  or  anchylosis  of  the  knee  or  of  tho  ankle  is 
occasionally  a  sequel  to  delayed  union,  and,  according  to  my  experience,  is 
more  cotnmon  in  the  bones  ol'  the  leg  than  in  any  other  part  of  the  skeleton. 
Where,  however,  none  of  these  complications  exist,  fractures  of  the  leg  heal 
raijjdly,  so  that  the  cure  is  usually  ettected  in  four  or  five  weeks,  and  without 
anv  ninrkcd  deformity  or  shortening. 

1'rkatmext. — y*>ry  fi-equently  little  is  to  be  done  in  the  way  of  adjusting 
the  fracture, — so  tritling  is  the  displacement. — only  requiring  that  the  leg 
be  placed  in  some  suitaldo  retentive  apparatus.  At  other  times  the  displace- 
ment is  ver}'  marked,  and  requires  no  small  amount  of  patience  and  judgment 
to  correct  it.  When  it  is  lateral,  the  f(x»i  must  be  brought  into  a  line  with 
the  upper  part  of  the  leg.  which  may  be  all  that  is  required.  Should  there 
be  overlapping,  extensinii  from  the  foot  and  ankle  and  counter-extension  at 
the  thigh  must  be  made  until  the  reposition  is  complete.  To  obtain  the  full 
benefit  from  these  two  foi-ues,  it  will  sometimes  be  necessary-  to  flex  the  leg 
in  order  to  render  powerless  the  resistance  of  the  gastrocnemius  and  soleus 
muscles.  The  si*mi-flexed  position  alone  will  freqtiently  correct  the  mal- 
position of  the  fj'agtuents  when  force  has  proved  entirely  unavailing.    Various 
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little  changoH  of  position  will  occasionally  bo  necessary,  which  must  b©  li 
by  repeated  trials,  as  they  cannot  be  predicated  on  any  knowledge  of  musei 
action,  while  they  ditt'er  so  much  in  detail  that  no  one  cane  server  exaetlv 
a  precedent  for  another. 

Two  positions  have  been  advocated  tor  the  truHtment  of  fractures  of  the 
bones  of  the  leg. — the  extended  and  iUq  Jiexed,  With  lew  excepiioi»ft,  the  ex- 
teniied  position  is  the  one  to  be  preferred.  The  dresMng  necessary  for  the 
retention  of  thefle  fi-acturea  is  ver}^  simple,  and  always  aece^ttible. 

Board  and  pillow  or  Boyer  dressing. — Place  across  the  bed  three  strips  of  roller 
one  yani  long;  upon  ihene  lay  a  piece  of  muifilin  two  feet  long  and  one  yard 
wide,  and  upon  tliis  an  oixlinary  leather  pillow.  Thus  arranged,  the  broken 
limb  irt  laid  upon  the  dressing.  Two  pieces  of  light  hoard  tjve  inches  wide, 
and  long  onougli  to  extend  from  the  knee  to  three  inches  below  the  foot,  are 
next  rolled  in  ihe  splinl-cloih  or  muhlin,  so  that  they  shall  be  made  to  applv 
thetuselvef*  firmly  along  the  inner  and  outer  aspects  of  the  leg,  the  pillow 

being  inierpo^ed,  alter  which 
Fio.  867.  they   are    made    se<mre    by 

tying  together  the  ends  of 
the  three  strips  of  niusliiL 
To  support  the  fcHjt  and 
ppovont  the  toes  from  fall- 
ing forward  u>o  nuK*h,  pa*« 
a  loop  of  muslin  over  the 
metatarso-phalangeal  part  of 
the  foot,  and  pin  its  extrvmi- 
ties  to  the  pillow  on  oitber 
side.  (Fig.  857.)  The  band- 
ago  of  Scnltetufl,  used  by  Boyer,  mn^'  bo  omitted.  The  weight  of  the  bod- 
clothes  must  be  kept  from  the  foot  by  a  rack.  Nothing  c'an  be  morv  simple, 
and  the  materials  are  within  the  ivach  of  every  one.  This  dti'ssiug  is  siiitcil 
to  a  case  in  which  (heiv  18  little  displacement  and  no  overlapping,  and  where 
extension  is  not  demanrle<l. 

Frac-turebox. — Next  in  simplicity  is  the  old  fracture-box  (Fig.  858),  which 
combines  so  many  advantages  that  I  regard  it,  notwithstanding  all  thai 
has  been  tiaid  against  its  use.  as  an  exceed- 
ingly valuable  appamtns,  answerini^  in  a  Fio.  868. 
large  majorily  of  cases  every  indiealio!i 
demanded.  It  is  a  box  with  a  foot-boanl. 
through  which  are  cut  two  vertical  sliit*. 
and  with  sides  attached  by  hinges,  which 
may  be  i-aised  or  let  down  at  pleasure.  It 
should  be  long  enough  to  extend  from  the       I 

knee  to  the  sole  of  tlie  foot.  Toapply  theap-        \  

paratus.  place  under  it  two  or  lhn>e  strips  rn^^tar^-box  ^tu.  hinc«i -d«. 

ol  musliti.  let  (he  sides  be  opened,  u  pillow 

laid  in  the  box,  and  upon  this  plnce  the  broken  limb,  with  the  sole  of  the  fool 
touching  the  fooi-boai'd,  cotton  being  interposed  ;  next  take  a  strip  of  inuflin 
or  a  silk  hnndkerchitd',  pass  it  beneath  the  leg  just  above  the  heel,  cros.s  it  over 
the  ankle  and  instep,  then  under  the  sole  of  the  foot,  where  a  single  knot 
should  be  made,  and  (he  end'^  pasHed  tbi*ough  the  slits  in  the  r<.>o1-boanl.  The 
next  and  most  important  part  of  the  dressing  is  the  careful  adJuKtmeui  of 
the  fracture  and  the  prtiper  dislribution  of  the  support  beneath  the  leg  and 
foot.  Let  the  fingers  be  passed  along  the  spine  of  ihe  tibia,  in  order  l«i 
ascertain  if  there  is  any  irregulnrit}',  and  thus  lietermine  the  acf-unwy  of 
the  coaptation.  If  the  upjwr  end  of  the  lower  fragment  is  tbuud  a{Mnr« 
the  level  of  its  fellow,  cotton  or  oakum  must  be  j)mced  under  the  t«ndw 
Acbillis  nnd  the  heel,  in  oi*der  to  raise  the  fool;  or  if  the  fragment  project* 
backward, — certainly  a  very  uncommon  position, — the  heel  should  be  lowecvd. 
Should  the  upper  fragment   rise  above  the  level  of  ihe  lower,  it   mubt  im 
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liown  and  a  thick  compre 

nhould  bo  turned  very  slij^hlly  outwanJ,  ho 


laid  over  the  displacement.     The  toes 
that  the  ball  of  the  great  dig^it  will 


be  on  a  line  with  the  inner  edge  of  the  patella,  and,  in  order  acr unitcly  to 
coaptate  the  broken  ends  of  the  bones^  tne  heel  must  be  nvised  or  lowered 
by  pledgets  of  oakurn,  according  to  the  retiuii-onients  o£  the  ease.  Theiso 
points  being  attended  to,  the  Iooho  ends  of  the  strip  which  encircled  the  ankle 
and  were  passed  thi*ough  slits  in  the  foot-board  Khould  be  tied  together,  and 
the  sides  of  the  box  brought  up  to  the  leg,  forcing  before  them  the  pillows, 
which  furnish  the  lateral  pressure  ;  then  keep  them  in  place  by  tying  to- 
gether the  ends  of  the  strips  which  underlie  the  box.  (Fig.  859.)  When 
It  becomes  necessary  to  make  an- 
terior pressure,  one  of  these,  strips  Fio.  86fl. 
should  be  tied  directly  over  the 
thick  compress  previously  men- 
tioned, or,  with  a  view  to  dif*tnbuto 
the  pressure  over  a  larger  surface, 
a  thin  Ijook  may  be  inturpo^icd  be- 
tween the  compress  and  the  strip. 
All  anterior  pressure  mast  be  care- 
fully watched,  as  the  soft  parts  are 

too  thin  to  tolerate  any  (consider-  

able   amount,  particularly  if  they 

are   stretched    by  the   bone,  or  in         rnMture or uw !«« dmied wutt Ui« mctanbox. 
the  least  inflamed,  in  which  event 

pressure  will  be  impix)per.  With  the  droeaing  just  desoribod,  the  limb  is 
always  exposed  to  view,  its  condition  readily  ascertained,  and  any  displace- 
ment immediately  detected. 

Among  the  ubjectiouH  urged  against  the  fracture-box  is  that  it  allows  the 
foot  of  the  patient,  when  he  attempts  to  rise  or  sit  up  in  the  bed,  to  pi*eas 
against  the  fool -boar<l,  and  thereby  to  cauno  overlapping  of  the  fragmente. 
In  the  PcTuiHylvntiia  Hospital,  where  the  apparatus  has  long  boon  in  use, 
no  such  etiecis  are  observed  to  occur.  If,  however,  there  should  be  a  risk 
of  thi!4  displacement,  or  if  the  patient  happens  to  be  intractable  or  restless, 
the  remedy  to  meet  all  emergencies  is  a  very  simple  one,  and  consists  in 
suspending  the  Im>x  to  a  crane  or  gallows  placed  over  the  bed :  indeed,  even 
"where  no  such  contingencies  as  thoses|)oken  of  exist,  I  t5nd  that  this  arrange- 
ment proves  a  source  of  incalculable  comfort  as  well  as  of  safety  to  pei-sons 
BufTcring  f^x>m  these  fractures.  In  fitting  up  this  apparatus,  all  that  ia 
necessary  is  to  bore  two  holes  near  the  tipper  boi*der8  of  the  sides  of  the 
fracture-box.  alwnt  fourteen  iticlies  apart,  and  to  tie  into  these  two  cords, 
which,  being  bnmght  together,  are  fastened  to  a  suspension- rope  which  runs 
over  a  pulley  secured  to  the  gallows-lrame.  In  order  to  niise  and  lower  the 
box  at  pleasure,  the  sus]>enhion-rope  is  connected  to  and  passed  thi-ough  the 
holes  if»  a  block  of  hard  wood,  as  represented  in  the  following  tigure.  The 
position  of  the  box  can  bo  shifted  to  one  side  of  the  bed  or  to  the  other,  by 
sliding  in  the  required  direction  the  block  into  which  the  pulley  is  screwed,  the 
cross-piece  of  the  frame  having  a  fenestra  cut  for  that  purpose.     (Fig.  860.) 

Every  movement  of  the  {mtient  is  imparted  to  the  8usf)ended  box,  so  that, 
whether  ho  rises  or  inclines  to  one  side  or  the  other,  the  limb  itself  cannot 
be  disturbed.  This  dressing  is  in  every  way  superior  to  that  of  Salter, 
which  consists  of  a  tin  casi»  adjusted  to  the  postenor  surface  of  the  leg  and 
placed  in  a  sling,  which  is  suspended  to  two  wheels,  constructed  to  run  on  the 
centre-bar  of  u  cradle  placed  over  the  limb.     (Fig,  861.) 

Treatmakt  of  overLipping. — Cases  will  be  encountered  in  which  there  is 
overlapping,  and  where  it  becomes  necossarj'  to  modify  the  treatment  eo 
that  tnis  may  be  overcome.  To  aecumplish  this  there  are  two  methods, 
which  are  the  opposite  of  each  other,  namely,  extension  and  tlexion. 
Remove  the  hair  irom  the  leg  and  apply  adhesive  stri|i6  two  inches  wide 
along  its  sides,  exteudiug  upward  as  nigu  as  the  upper  end  of  Lhe  lower 
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of  the  fcraur.     The  lateral  support  of  the  leg  is  supplied  by  bringing  up 
^d  securing  the  sides  of  the  box  with  stripe  of  baudugo. 


Fia.862 


Fio.  863, 


^X 


Knirtiir«  of  thft  boDM  of  the  \t%  tlrvaied  by  *xt«iuioo  lu  iho 
fncinrv-liox.  Tlin  uprttfht  for  tbe  imtlcy  i«  conn*cl«d  to  % 
]>l«)ro  whkh  fits  luin  u  moriUv  TomitHl  hi  ihc  under  aurfliceuf 
Um  box  utid  Uiiu  can  br  ilmwii  onl  vr  j>u>lit?<l  in  At  pleMurw. 


Adbatlie  plut^n  a|>i4iod  Ut  Um 


NeilVs  apparatus. — Professor  John  Neill  employed  a  long  fracture-box  for 
such  cases,  making  extension  and  counter-exteuHion  by  adhesive  strips  at- 
tached to  the  upi»ur  and  lower  portions  uf  the  leg,  and  connected  to  cor- 
responding parts  of  the  box,  as  represented  in  Fig.  864. 

Fio.  864. 


'^:5 


iv 


ri0fw.ll  TTiillPiliii'ili  of  n|i|>1yiiu'  fiii«n<«f<in  ami  ri>iinlrr-«ftteD«ioii  In  tnc- 
Iniv*  uf  tliu  Itig  witli  oTurlMiipitif. 

By  sawing  the  sides  of  the  box  down  at  the  knee,  this  apparatus  can  be 
nacd  with  advantage  in  eases  of  compound  fracture  of  the  log  where  it  is 
necessary  to  maintain  extension  and  coiiiuor-extension,  as  the  lower  sides 
can  be  let  down  without  in  any  way  affecting  those  forces.     (Fig.  8G5.) 

Fig.  666. 


— ^^ 


ProfbMOr  K^^  \nng  fnuinn-hox  for  lhi<  Iraatmeat  of  cAiDpoand  rnrtoTM 
of  th9  Iff  %r1lh  nterlkppiDg. 

When  the  fracture  in  so  low  down  that  sufficient  extent  of  surface  for  the 
extcmlint^  plaBters  cannot  be  had  to  insure  their  adhesion  when  the  weight 
is  attached,  or  when  the  surface  is  ho  damaged  as  not  to  admit  of  iheir  appli- 
cation, we  may,  in  some  cases,  resort  with  great  advantage  to  the  plan  of 
flexion,  or  the  method  of  Pott,  by  which  all  muscular  dinturbance  is  over- 
come.    A  light  piece  of  board,  long  enough  to  extend  four  inches  above  the 
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splint  Tiir  tmitlti^ 
fniclurt*  of  tbe  1>oum 
of  Ui«  leg  In  the  Toll 
piwll  [aa. 


knee  and  two  inchca  below  the  foot,  is  out  bo  aa  tn  conform  Uf  the  le^  aail 
a  portion  of  the  thigh  in  the  somi-floxod  position  of  the  limb.     (Fi^.  ftB6.) 
This  Hplint  JH  to  have  an  opening  for  ihf  exterm»l  nmlle^ilus, 
Kio.  866.  and  should  he  roveivd  with  ahundance  ofpaddin;^.   Tl»e  leg 

boing  flexed,  and  the  requisite  extension  and  c<.'imter-extoo- 
Hion  iimde  lo  eorrcet  the  dotbrmitv.  its  outer  surface  should 
be  laid  upon  the  Kplini,  all  inequafities  tilled  up  with  coiiim 
or  oakum,  and  the  outside  of  the  foot  rained  *»o  as  to  keep  it 
in  lino  with  ihegreat  toe  and  the  inner  margin  of  the  patella- 
Along  the  internal  aspect  of  the  limb,  from  the  ankle  to  the 
knee,  a  sucund  splint  of  binders'  board  nhcaild  be  applied,  pre- 
viously well  softened  in  hot  water  bo  aa  to  admit  of  its  Wing 
moulded  to  the  part,  and  having  an  opening  for  the  intemu 
mnlK'oluH.  with  ]tadding  inltTposed.  These  two  splinta  can 
be  set  iM*ed  to  the  leg  by  ntrips  of  adhenive  planter,  or.  what 
if*  better,  by  a  i-oller  bandage.  The  patient  can  lie  upon  the 
back  or  can  incline  lo  the  injured  side,  as  may  liesi  comport 
with  his  eomtV>rt.  I  consider  this  simple  appliance  prefer- 
able to  any  other  device  of  the  kind,  in  all  cartes  where  the 
displacement  nf  fragments  in  fractures  of  the  bone^*  of  \he 
leg  proves  in  any  degree  obstinate. 

When  the  shortening  persists  and  cannot  be  coiTecieiJ  by 
the  best-appointed  efforts,  the  tendo  Achillis  maybe  divided 
suhctttaneouBly  (a  rare  neeessity),  and  tbe  subsequeni  trecl- 
roent  carried  out  either  in  the  position  just  described  nr  in  the  extended  one. 
in  the  fraeluiHJ-box. 

In  uncomplicated  cases,  after  the  lapse  of  two  or  three  weeks,  or  after  the 
swelling  has  subside<l,  an  immovable  appareil  may  be  applied,  and  the  patient 
be  allowed  to  sit  up.  or  to  move  about  on  cnitches.     For  this  purpose  two 

{)ieces  of  light  binders'  board  should  be  cut,  one  for  each  side  of  the  leg, 
ong  enough  to  extend  from  the  knee  to  the  toes,  and  fashioned  so  aa  to  cor- 
respond to  the  figui*e  of  the  limb  and  the  foot.  (Fig,  867.)  Theee  ahould 
be  thoroughly  suitened  in  hot  water,  and 
after  applying  a  roller  lo  the  leg  (obsei^ving 
particularly  to  pad  well  with  cotton  about 
the  malleoli,  tendo  Achillis,  and  spine  of 
the  tibia) -should  be  moulded  neatly  to  the 
inner  antl  outer  ohpeets  of  the  leg  and  foot, 
and  made  fast  by  two  or  three  spiral  re- 
versed rollers,  each  one  receiving  a  coating 
of  liquid  glass  or  of  starch.  In  twentj'-four 
hours  the  dressing  will  be  sufficiently  firm, 
and  the  patient  may  be  relieved  from  the 
tedituu  of  the  bed.  This  may  be  worn  for 
two  or  three  weeks,  when  all  dressings  may 
be  discarded  and  attention  given  to  the 
motions  of  the  ankle-  and  knee-joints.  A 
less  eumbereome  and  equally  t'tficicnt  dress- 
ing cAu  be  made  with  plaster  rollers,  in  the 
use  of  which  it  is  only  necessary  to  apply  H 

first  a  dry  roller   to  protect   the  skin,  and 

over  this  the   plaster    bandages,  which,  as  _ 

soon  OS  the  gypsum  sots,  will  form  a  per-    Biudm- iKmni  ^'imt  fci  rmcuu.  ©f  i*. 
fectly  secure  ease  for  the  limb.     A  patient 
ought  not  to  venture  his  entire  weight  upon  the  limb  before  seven  or  eight 
weeks  have  elapsed. 

Various  other  forms  of  apparatus  are  in  tiae  for  the  treatment  of  ftmo- 
tures  of  the  legs.  Among  these  may  be  mentioned  Ltston's  modificaiio« 
of  Mclntyre's  splint,  which,  having  a  joint  at  the  knee  aod  a  screw  bft- 
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twecD  the  leg-  and  thigh-pieces,  may  be  used  either  aa  a  ainiight  splint  or  as 
a  double  inclined  plane.  The  pieces  for  the  support  of  the  leg  and  thigh  are 
BO  made  an  to  admit  of  being  shortened  or  len^hened  and  thus  answer  for 
the  limbs  of  different  patients.  The  sytlint  being  well  pad<led,  the  foot  is  first 
secured  to  the  foot-piece  by  the  turns  of  a  roller,  and  ul'lerwaixls  the  leg  and 
the  thigh,  leaving,  in  case  of  a  compound  fracture,  the  wound  uncovered. 
C'ounter-extensioti  is  made  by  the  thigh  ret^ting  against  the  thigh-piece,  the 
apimratuu  being  in  the  form  ot^  the  double  inclined  plane.     (Fig.  808.)     SpliutB 

Fro.  868. 


Pio.  B69- 


made  of  wire,  an  those  ot  Bauer,  or  of  tin  (Fig.  809),  have  been  recommended. 

In  ttbliquc  fractures,  and  when  the  upper  fragment  tends  to  rise  above  the 

level  of  its  fellow,  Malgaignc 

huH  devised  and  used  a  steel 

Segment,   with    an    opening 

at  each    extremity,  tb]oiii;li 

which    is    passed    a    leather 

strap,  having  a  buckle  at  one 

end.     At  the  sumnxit  oi'  the 

Bteel  arch   is  fined  a  ^^rew 

witli    a   sharj)    point.      The 

limh  is  laid   upon   a  doulile 

inclined   j)lnne  well   padded, 

the  steel  arch  is  plactsd  across 

the  leg  a  liiile  above  the  scat 


PerfLmtml  Liu  B^ihiti, 


of  fracture,  and  the  ]x»int  of  the  screw  pushed  boldly  down  to  the  bono.    The 
simp  is  buckled  beneath  the  splint,  and,  if  necessarj',  the  screw  may  bo  turned 


Fia.  870. 


lUlKiUfilis'a  kpiMirstiw  for  obUqu«  ftiirtw*  of  tht-  Ifg  appUfid.— From  MalpilffDe. 

until  the  fragments  are  brought  into  close  contact.  (Fig.  870.)  This  appa- 
ratus, like  the  hooks  of  the  same  distinguished  surgeon  for  fracture  of  the 
patella,  is  capable  of  doing  much  evil  by  exciting  er^sipeUm,  and  the  caae 
which  would  justify  its  use  must  be  very  exceptional  indeed. 


1032 


mj CRIES  A^D  DISEASES  OF  THE  OSSEOVS  SrSTEH. 


Fio.  871 


Fm.  87i!. 


Another  plan  of  overcoming  the  shortening  is  to  take  two  pieces  of  binder*' 
boaixl,  mimlded  to  the  Kides  of  the  leg  and  fix)t,  similar  to  the  apnlinnce 
ahowM  in  Fig.  ft67.  When  dry.  t'wt  two  pieces  of  adhosivo  plastoi".  which  are 
spread  on  both  sui'faces,  correspond! tiij  to  iho  form  a»id  size  of  the  splint*. 
On  the  inner  side  of  these  the  pla-sters  are  t4»  be  hiid  d<twn  smoothly  and 
made  lo  adhere.  Let  the  hair  next  he  cleanly  shaven  t>on>  the  limb,  and  tb« 
ekin  well  eleantied  and  dried  ;  while  extension  and  counter-extension  are  Iwing 
made  ho  as  to  restore  the  leg  to  its  [ymper  length,  warm  the  plaster  surtaeo 
of  the  two  splints,  then  place  one  on  each  side  of  the  leg.  and  make  them  fast 
by  the  lurn»  oi"  a  roller  extending  from  the  foot  to  the  knee. 

Fraotores  of  the  Tibia. 

FVncture  of  the  tibia  alone  is  much  let*.s  common  than  fractnre  of  hnlh 
bonen  <d'  the  leg,  and  about  as  frequent  as  iHclnre  of  the  fibula,  these  bones 
being  each  broken  437  times  in  HGt>7  caHes  of  fracture  received  into  the  Penn- 
Bvlvania  Hospital.  That  it  should  occur  indej>endcntly  of  any  niroiJar  injury  to 
the  fibula,  a  bono  so  very  slender  and  delicate,  is  due  to  itft  exposed  po?*ition, 
— a  oonsidemble  portion  being  HUbeutaneouH, — and  al.so  to  its  tarsal  articula- 
tion, in  consequence  of  which  the  force  of  falls  upon  the  fool  is  tninsmitlcd 
directlv  to  the  bone.  The  superficial  ponition  of  the  tibia  renders  it  pecu- 
liarly liuble  lo  compound  as  well  as  to  comminuted  fmctnres.  It  may  lie 
broken  in  any  part  of  the  shaft  or  through  the  extremities.  In  246  cases 
recorfled  in  the  Uible,  45  were  in  the  upper,  81  in  the  middle,  and  120  in  the 
lower  third.  The  most  common  diH|>Iaccment  is  a  lateral  one,  the  fragment* 
overlapping,  the  lower  being  on  the  fibular  side.     (Fig.  871.)     The   fnicture 

occurs  with  ab(mt  equal  frequency  on  the  two 
sides.  A  ease  of  separation  of  the  upper  epipb- 
A'sis  in  an  infant,  thi*ough  the  violence  of  a  mid- 
wife,  jvported  by  Madame  Lachapelle»  I  httv« 
uh*eady  referivd  to  when  treating  of  fracturoa 
of  the  condyles  of  the  femur.  Tlds  ca'*e,  ao  far 
as  I  know,  is  unique.  Sevenil  cjises  of  separa- 
tion of  the  lower  opiphysia  have  been  recorded: 
one  by  (^uain,*  in  a  boy  seventeen  yearn  old, 
who  fell  with  his  foot  doubled  under  him; 
another  by  Holmes;!  a  third  by  Vo!4S,J  in  a  boy 
of  fourteen;  and  a  fourth  by  R.  \V.  .Smith.§  in  s 
bo)-  of  sixteen.  A  lad  ten  years  of  age  was  ad- 
mitted into  the  Pennsylvania  Hospital  in  1876 
with  a  compound  fractuivoi'  the  lower  epiphvbifi, 
the  epipbyseal  fragment  projecting  Bom«  d»- 
taiice  through  the  external  wound. 

Fi*actures  which  occur  near  the  upper  ox- 
treniity  of  the  bone  and  extend  into  tne  kne«* 
joint  are  formidable  injuries,  and.  if  they  are 
compound,  seriously  eucfangiir  the  limb  and  ihe 
life  of  the  patient.  A  fracture  may  pass  throofib 
the  tibia  even  above  its  articulation  with  toe 
fibula.  When  the  hone  is  broken  at  the  lower  end  we  may  expect  to  find 
the  fibula  also  fracturod. 

Fracture  of  the  inner  malleolus  is  not  a  vorj'  common  accident.  Tlwi 
process  may  bo  broken  in  throe  ways, — transversely  near  the  tip;  on  a  level 
with  the  articular  surface  of  the  astragalus;  and  obliquely,  the  tVaetum 
beginning  in  the  shaft  above,  running  downwanl  and  «iutw;inl  or  inward, 
and  detaching  the  process  at  the  angle  of  union  with  the  articular  nurtaoQ 

*  Qiiain'ft  Medical  Juurn»lt  Aitguxt  31,  I8fl7. 

t  Looiidii  PatboluKicnl  Svui«ty't  TrAnsftctioDB,  vol.  xiVu  p.  1S7. 

I  New  Vurk  Journnl  uT  Medicine,  Noreubar,  1866. 

I  Hninlltoii  on  Fr»ctur«i,  etc.,  ji.  44S. 


Vtmdaia  of 
Ihft    •halt   of 

the  tiUa. 


irraLluir.l 
fuallnill  ati'l 
lower  Mttd  of 
Ibe  tible. 


FRACTURES  OF  THE  TIBIA, 


1038 


of  the  tibia.  (Fig.  872.)  When  the  tibia  alone  is  broken,  the  direction  of  the 
fVncture  is — apy)roxiTualeIy.  at  IghhI — ipaiiM-ui'se. 

Catskh. — These  are.  in  most  iiiHtanccR,  ftuch  as  act  directly,  as  a  forcible 
blow,  the  kicU  of  a  ht»i'>e.  or  x\w  passai^e  ui  a  wheel.  Those  wliich  onemte 
inJiroetly,  as  iti  talU  upon  the  feet,  aiv  api  to  involve  both  bones.  Prouil- 
foot*  ^ives  u  cii!*e  of  fi-aeiiire  of  the  tibia  within  the  uterus  tVotn.  it  was 
BiippoMeil,  severe  ])res.sure  on  the  abdomen  about  the  sixth  mouth  of  prei;- 
nancy.  The  malleohiR  may  bt^  broken  by  forcible  abduction  or  adduction 
of  the  foot, 

Sy-\ipt<im8. — Aa  there  ia  often  little,  if  any,  displacement,  a  carcAil  exami- 
nation is  neeessaiy  to  discover  the  le**ion.  Persons  have  been  able  to  walk 
with  a  broken  tibia.  There  is  usually  pei-sistent  pain,  a/^i^ravated  on  press- 
ure, and,  aflcr  a  time,  discoloration.  S<mie  ineq\uility  may  be  detected  by 
carefully  runnint^  the  tinkers  over  the  spine  and  the  subeutuneous  surface 
of  the  bone  ;  also  by  ^rawpin^  tlie  bone  above  and  below  the  suspected  seat 
of  injury  and  forcibly  pressinjtj  the  parts  in  opposite  directions,  motion  and 
perhaps  crepitus  may  lie  discovei'ed.  When  the  fracture  is  near  the  ankle, 
the  lower  frugmeut  will  obey  the  uu)tioiis  of  the  fool,  and  may,  by  acting 
U|K)n  the  latter,  bo  forced  baekwarti,  forward,  outward,  or  inward,  jjiving 
rise  to  marked  defonnity.  The  .^ame  is  true  in  fnietures  near  the  upper 
end  of  the  bone:  the  lower  fragment  may  be  carried  outward  and  back- 
ward, from  the  movable  nature  of  the  superior  tibiofibular  articulation. 
The  line  of  fi-acture  is  generally  from  within  outwani  and  from  below 
upward,  a  direction  exceedingly  favonible  to  lateral  displacement  of  the 
bone.  If  the  fhicturt!  is  at  the  npper  end  of  the  bone  and  extends  into  the 
joint,  there  will  be  a  large  effusion  into  the  articulation.  When  the  malleolus 
is  broken,  there  tuay  be  no  displacement,  the  fragments  being  kept  together 
by  the  strong  fibrous  investment  which  is  spread  over  its  surtace.  yet  ita 
mobility  can  be  detected  l.iy  pressure.  Should  the  ligamentous  expansion  bo 
completely  ruptured,  tlu^  lower  fra^^mient  will  sink  down,  and  the  distance 
betweei»  the  |»i*ocess  and  the  bone  from  which  it  is  broken  wiil  be  increased 
by  abducting  the  foot,  in  consequence  of  the  traction  made  on  the  internal 
lateral  ligament.  The  chief  symptom  denolive  of  a  separation  of  the  lower 
epiphysiw  is  said  by  R.  Smith  to  bo  this, — *•  that  the  internal  malleolus 
preserves  ita  natural  relations  to  the  foot,  but  not  to  the  leg  or  the  outer 
ankle."  The  accident  may  also  in  this  way  be  distinguished  from  luxation 
anteriorly  of  the  inferior  end  of  the  tibia,  in  which  injury  the  malleoli 
maintain  their  pmper  relations  to  the  leg.  but  not  to  the  foot.  Professor 
Quain  remarks  that  it  may  be  diatinguiahed  from  a  fracture  at  the  lower 
end  of  the  bone  '*  by  the  absence  of  a  sharp,  iiTogular  edge,  and  by  its 
8m4>oth.  nigous  feel." 

pHooNosia. — in  simple  fracture  of  the  shafl  of  the  tibia,  union  occura  with- 
out apparent  shortening,  and  generally  with  very  trifling,  if  any.  deformity. 
If  the  knee-  or  ankle  joint  is  implicated,  the  danger  of  anehylosie,  more  op 
less  complete,  will  he  imminent.  When  the  malleolus  is  detached,  its  union 
raaj'  be  ligamentous. 

Trkatment. — When  the  fracture  is  in  the  shan,  of  the  bone,  the  manage- 
ment of  the  case  is  very  simple  indeed.  The  limb  should  bo  jdaced  in  the 
fracture-box,  al^er  the  mauiier  of  treating  fractures  of  both  bones,  either 
with  or  without  suspension  ;  or  it  may  be  embraced  on  each  side  with 
binders"  boaril,  soaked  in  hot  water,  moulded  to  the  sides  of  the  leg  and 
foot,  and  bound  on  with  a  mllur.  In  the  course  of  eight  or  ten  days  the 
inflammat(»ry  swelling  will  have  subsided  :  the  leg  should  then  be  done  up 
in  some  form  of  the  immovable  appareil  already  described,  and  the  patient 
bo  permitted  to  leave  his  couch,  on  crutches.  It  is  useless  to  confine  him 
to  bed  under  such  circumstances  until  the  bone  is  consolidated.  There  is  a 
form  of  the  immovable  dressing  often  used  for  these  fractures,  known  as 
the  Bavaiian.     Take  two  pieces  of  cant<m  flannel  or  of  blanket,  the  leuglh 

*  BuMDD  McfJioul  and  Sur(;ical  Joumftli  vol.  xxxv.,  IMt, — quut«d  b>  Uuailtoo. 
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B»ir4rUtn   liiUD<>v«bli>  Ftiliiil,— tti«  niitin(<l  apiihrd 
tK*f*^re  the  |>lMt«r  la  {luurtKl  on. 


of  the  l«g,  and  more  than  wide  enouj^h  to  envelop  its  circumferenoe.  They 
should  In*  cut  m»  as  to  corivspond  lu  tho  tjutliiiu  of  the  leg  and  a  part  of  the 
fool.  Place  one  of  these  over  the  other,  tiud  sew  ihem  together  in  the 
middle :  the  sieam  answers  to  the  back  of  the  leji^.     The  leg  atid  foot  being 

placed  upon  thiH,  the  inner  tuver  of  flan- 
nel is  l>i\)Ught  up  and  inude  laKt  by  pioA 
in  front  of  the  leg  und  im  the  dorsuTO  of 
the  foot.^  (Fig.  873.)  The  limb  being 
placed  in  the  pro|)er  pottition.equul  partu 
of  plaster  and  water  Bhould  be  mixed 
together,  then  poured  thickly  over  the 
Hurfaee  of  the  tlannel  next  to  the  limb. 
and  distnbuted  properly  with  a  spatula ; 
aller  which  the  neeund  ])ieee  of  flannel 
is  bntught  up  about  the  log,  and  the 
whole  smoothly  modelled  lo  the  parts 
by  th<'  hand  of  the  surgeon.  Before  the  pIuHler  sets,  the  pins  should  be 
removed  from  the  inner  flannel,  and  a  few  ntripH  of  muslin  tied  about  the  log 
lo  keep  the  dresning  weuure.  When  it  i«  desired  either  to  in.sj>eel  the  Iim6 
or  to  remove  the  dressing  ontiitdy,  it  in  only  necessary  to  untie  the  encircling 

EieeeH  of  mutilin  and  dniw  the  edges  of  the  dannel  asunder,  when  (he  two 
ulvoH  will  fall  apart,  the  back  scam  acting  ns  a  hinge.  Any  8\veUir)g  of 
the  limb  is  also  accommodnted  by  the  presence  of  this  hinge,  and,  con- 
nequenlly.  the  danger  of  undue  prensui^  in  obviated.  The  eide4  can  again 
be  biHiught  together  if  desired,  and  are  capable  of  giving  the  Hupport  with 
as  much  accuracy  as  when  first  applied.  .Should  there  be  an  externa] 
wound,  an  opening  in  the  plaster  and  Haunel  can  be  made  to  cornv^poiul 
with  it,  and  the  dressing  thus  rendered  applicable  to  a  case  of  (K>inpound 
fracture. 

Frofensor  Gross  speaks  favorably  of  a  tin  case  with  a  foot-piece,  aa  being 
well  suited  to  the  treatment  of  nil  fracttu'CN  of  the  tibia 

When  the  fracture  involves  the  upper  end  of  the  bono  and  extends  into  th* 
joint,  local  depleliou  and  cold  applications  l>ecume  necessary  in  order  to  pro- 
vent  the  evil  effects  of  iniianiniution.  Whether  the  joint  is  entered  or  doI, 
the  extended  position  is  to  be  preferreil,  with  the  knee  a  little  flexed.  »o  that 
in  the  event  of  permanent  etiti'ness  resulting  the  leg  will  lx»  in  the  bewt  posi- 
tion for  future  usefulness.  The  movements  of  the  thigh  must  nlso  be  con- 
trolled,  for  its  condyles  will  serve  lo  give  support  to  theht.ad  of  the  tibia  and 
prevent  its  <iisplucemenl.  The  long  fracturo-ljox  meetn  most  fierk'ctlv  the 
indications  to  be  fulfilled  in  the  treatment  of  thit*  injury'.  A  pillow  ^Sould 
be  laid  uiton  it,  with  a  moderately  thick  compress  of  flannel  fixed  Ix^hind  tb« 
knee.  Upon  this  the  log  and  thigh  are  to  be  placed,  the  toot  secuivd  to  th« 
foot-board,  and  the  sides  of  the  box  brought  up  and  tied  with  strips  of  ma!4liD 
If  there  is  displacement  by  the  lateral  separation  of  the  tibial  tulH>ro9icie«, 
or  by  the  tilting  forward  of  the  upper  fragment  of  the  tibia  when  the  leMJon 
is  bi»lnw  the  tubercle,  it  will  be  necessary  to  mould  a  light  piece  of  felt  or  of 
binders'  l>oar«l  to  the  posterior  part  of  the  joint,  extending  four  inche«i  alnirfl 
and  six  inchesbelow  the  fhictui*e,  and.  after  interposing  a  sutfieicni  amount  of 
cotton,  to  fasten  the  splint  firmly  with  a  roller,  aird  then  place  the  limb  m  the 
long  fnictnrc-box  as  befijre.  When  the  internal  malleolus  is  broken,  we  may 
employ  either  the  short  fracture-box  or  the  Bide-splinfs  of  binders'  iKmrd. 
takitig  care  to  maintain  the  foot  at  a  lift  It?  less  than  a  right  angle  with  the 
leg.  neither  inverted  nor  everted,  and  also  to  defend  the  surface  of  the  lc< 
and  fi>ot  from  pressure  by  suflicient  pa<lding.  In  five  or  six  weeks  nil  drvu- 
ings  should  be  laid  aside.  As  early  us  the  thini  week  it  is  necessary  to  mak« 
gentle  movements  of  the  ankle  and  the  knee,  so  as  to  establish  the  func- 
tions of  those  joints.  The  employment  of  massage  will  serve  to  lenaen  the 
swelling  of  the  foot  and  leg,  so  common  when  the  patient  begina  to  gdi 
about. 
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Fraoturefl  of  the  Fibnla. 

TheM  OactureB  are  about  as  frequent  as  are  those  of  the  tibia.  They 
may  take  place  at  any  part  of  the  bone,  but  arc  most  common  at  the  lower 
third.  By  a  reference  to  the  tablo  it  will  be  seen  that  in  252  caso8,  16  were 
it)  the  upper,  26  iu  the  middle,  and  210  in  the  lower  third.  Although  Dupuj- 
tren  found  thai  of  the  207  eaMes  which  he  collected  over  two-thii-aB  were  on 
the  right  hide,  yet  the  ohflci'vation  does  not  hohl  good  of  the  218  cases  wliicb 
appear  in  the  table,  113  being  on  the  right  side  and  105  on  the  left.  The 
Mime  author  aHHertA  that  the  ratio  of  Iractureu  of  the  iibula  to  other  fVac- 
tures  of  the  leg  is  as  one  to  three,  whIW  the  table  makes  it  about  one  to 
three  and  u  half.  We  further  learn  from  the  tablu  tliut  of  315  cases,  273 
were  ill  maU'H  und  42  in  females. 

The  inf^uenci^  of  age  on  the  frequency  of  this  fracture  will  appear  from  the 
following  table  r 
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Prviu  10  Co  20^ 

••...-........«..•»•  .<>.. 

'Bftrv  ••<••**(• ■••■■••■• •■! ■•••■•«•*••••« 
u      „„,„„  „, , „  „„,.,, 

No.  of  rraotnns, 

9 

.....»..- „« 32 

"     20  to  30 
••     30  to  40 

- ftS 

„„ 107 

"     40  to  60 

"     .,„ 

**     50  to  60 
'*     00  to  70 

(I 

4t 

^ 37 

10 

"     70  to  80 

«t 

J 

Toul. 

"aii 

FiQ.  874. 


Malgaigne.  in  his  collection  of  109  cawes,  paw  none  below  the  age  of  fifteen. 

Causes. — These  fractures  are  produced  both  by  direct  and  by  indirect 
force,  but  by  the  former  less  commonly  than  by  the  latter,  nben  pro- 
duced by  the  first  factor,  as  by  a  blow,  the  wheel  of  a  wagon, 
or  the  kick  of  a  horse^  the  fracture  will  usually  be  found 
at  the  point  where  the  force  is  applied  ;  but  if  by  indirect 
force,  the  bone  will  give  way  with  f*ingular  uniformity'  within 
the  limitK  of  the  lower  third,  and  getiei-ally  within  two  and 
a  half  or  three  inches  of  the  inferior  extremity.  In  two 
humlixwl  instances  of  this  fracture  Dupuytreu  could  trace 
only  twenty  to  the  cflfects  of  direct  violence.  The  exi)lana- 
tion  is  probably  to  be  found  in  the  sheltered  position  of  the 
bone,  iU)  situation  being  such  that  no  front  or  evuu  antero- 
lateral blow  upon  the  log  can  reach  it  without  first  breaking 
the  tibia. 

To  understand  the  manner  in  which  indirect  force  operates 
as  a  fracturing  cuuse,  we  may  refer  for  a  moment  to  the  nature 
of  the  articulation  between  the  foot  and  the  bonos  of  the  leg. 
The  two  malleoli,  extending  some  distance  below  the  articular 
surface  of  the  tibia,  form  a  deep  recess,  into  which  is  received 
the  nslragaluh  as  is  a  tenon  into  a  mortise  (Fig.  874),  forming 
a  hinge-joint,  and  pnictically  only  permitting  the  movements 
of  flexion  and  extension.  When  a  person  falls  directly  upon 
the  bottom  of  the  foot,  the  latter  not  l>eing  inclined  eiihcr  in- 
ward or  outward,  the  tibia  alone  must  receive  the  weight  of 
the  body,  and  therefore  the  fibula  esca|>es.  When  the  foix'e 
is  applied  to  the  inner  or  the  outer  margin  of  the  foot,  so  as 
to  force  the  latter  into  extreme  adduction  or  abduction,  the 
external  malleolus  is  subjected  to  powerful  pressure, — in  the 
firsts  or  that  of  adduction,  by  the  outer  surface  of  the  ealca- 
neum,  and  in  the  sectmd.  or  that  of  abductioa,  by  the  outer 
Biirface  of  both  the  asti'ugalus  tiud  the  os  calcis.  in  which  last  position  the 
internal  lateral  ligament  is  frequently  ruptured,  and  the  injury  followed  by 
a  partial  luxation  of  the  ankle.     The  fVacture,  therefore,  may  take  place,  as 


Arrtcnlur  cnrfaca 
fur  til*  MtTKgalui. 
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was  first  pointed  otit  by  Boji-er,  in  these  two  opposite  waj's.  Dupuytren  pe-^ 
quired  for  the  proiiuction  of  the  fmcture  by  abduction  the  precedent  lac 
tion  of  tho  internal  lateral  ligament  or  the  givinj^  way  of  tnc  internal  mi 
leolus,  believing  that  until  this  tnok  place  the  caKaneum  could  not  prtW 
Bufficiently  hard  lo  break  ihe  bone,  an<i.  further,  that  atller  Huch  lacenition 
the  weight  of  the  btwly  is  camniunicated  to  the  leg  in  a  changed  line,  that  m, 
in  the  direction  of  the  tibula  nilUer  than  in  that  of  the  tibia.  Maisonneuve* 
does  not  admit  this  explanation,  believing  neither  in  addiicti«in  nor  in  ab- 
duction as  a  means  of  producing  fracture  above  the  external  malleolu8,  Imt 
in  external  rotation  of  the  foot.  Thin  rotation  of  the  foot  internal  as  well  aa 
external  doubtless  does  occur,  but  it  is  seconduiy  to  that  of  adduction  or  ab- 
duction, and  follows  from  the  form  of  the  foot.  When  a  person  walking  over 
an  uneven  surface  Iohcs  his  balance,  and  in  the  Btruggle  to  regain  it  tho 
foot  is  suddenly  forced  into  a  state  of  adduction,  the  weight  of  the  bo<ly 
is  received  unon  itw  outer  margin,  the  most  prominent  part  of  which  cor- 
responds to  tne  metatai'sal  part  of  the  little  toe ;  thus  the  toes  are  fonvd 
inward,  and  rotation  of  the  foot  is  produced.  So  also  when  in  the  mist-«tep 
the  foot  is  abducted,  the  weight  \»  thrown  upon  its  inner  bonier,  the  salient 
portion  of  which  is  the  melatarso-phalangeal  projection  of  the  gre«t  toe, 
and  external  rotation  of  the  foot  occura.  The  fi*acture  then  may  follow 
violent  twists  of  the  foot,  the  sudden  turning  in  or  out  of  the  ankle,  or  falU 
when  the  foot  is  wedged  in  between  unyielding  surfaces.  It  was  in  the  last- 
mentioned  wa^'  that  Sir  Astiey  Cooper  broke  his  fibula. 

Symptoms. — It  is  not  always  an  easy  ta.-^k  to  determine  the  existence  of  a 
fracture  of  the  fibula,  eHpecially  if  it  is' situated  above  the  lower  third.  Pain, 
swelling,  discoloration,  inability  to  i-est  the  weight  of  the  body  on  the  fool, 
and  mobilitVt  Avith  or  without  crepitus,  when  the  bone  is  pi*essed  in  oppoMte 
directions  above  and  below  the  suspected  point  of  injury,  are  the  signs  of  the 
injury.  When  the  bone  is  broken  witliin  three  inches  of  the  ankle,  the  injury 
is  known  as  Pott's  fracture.  There  is  usually  no  difficulty  in  recognizing  a 
lesion  of  the  ribula  at  any  point  in  the  lower  third.  Frequently  the  paiieni 
will  be  conscious  of  a  distinct  snap  or  sound  priKhured 
by  the  yielding  of  the  osseous  fibres;  some  irivgii- 
larity  in  the  line  of  the  bone  may  be  discovered  by 
tho  Hngcrs  passed  over  the  surface  ;  the  foot,  having 
lost  the  resistance  of  the  external  nnilleolus  and  often 
the  check  of  the  internal  lalend  or  deltoid  ligHmenC 
in  consequence  of  the  lacenition  of  the  latter,  is  oft«n 
found  strongly  abducted  by  the  action  of  the  peroneufl 
longus  and  peruueus  brevis  muscles,  and  the  iiiiumal 
ankle  becomes  unduly  prominent.  As  a  consequciww 
of  this  position  of  the  foot,  the  upper  end  of  the  lower 
fragment  is  carried  inward  lowai-ds  tlie  tibia  (Fig. 
875),  producing  a  decided  depression  over  ll»e  seat  of 
fracture.  The  mobility  of  tins  fi-agment  may  be  a*- 
certained  by  alternately  adduciing  and  abducting  iIm 
foot.  The  up[>er  ihigment  may  remain  uneiiangvd, 
or,  as  is  more  commonly  the  ease,  may  b«  carried 
inward  towards  the  tibia. 

A  singular  difference  of  opinion  exists  among 
authors  as  to  the  frequency  of  displacement  in  the«a 
fractures.  Hamilton  found  it  present  in  all  the  v^mm 
which  came  under  his  observation  except  one  ;  Dnpuy* 
tren  declares  that  it  existed  in  nine-tenthM  of  his  patients ;  while  Malgnignet 
states  that  in  fracture  produced  by  abduction  of  the  foot  there  in  nvillivr 
displacement,  swelling,  nor  deviation  of  the  foot.     Ecchymosis  is  deomvtl  a 

*  MaisoDoeure'*   RetMroh««  into   Fincturu  of   the  Fibula,  Arohlm  (i6u£r«I«»  d*  JlMMla% 
rabrumry  und  April.  1840. 
t  TroatiM  on  Frncturw,  Cackurd'i  tnuu.,  p.  OM. 


Vio.  875. 


Frnclurt*  At  ibf*  li'WAr  flftli  of 
Um  flbula,  wah  Itir  •iteuiUtit 
daSbnulijr,— I'utt'i  tnatan. 
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Fio.  876. 


characterifltic  sjinplom,  Mulgui|riic  having  iiover  aeon  it  in  a  epmiu.  I  have 
Men  this  fracture  oc(;ur  wiihuut,  but  miu'h  oftener  with,  displacement,  by 
whatever  agency  it  may  have  been  prtniuco(l ;  and  a**  lo  the  ueclaration  of 
Malgaigue  tbai  eccbyniohiH  is  uotpiisHent  alter  spniine  of  the  ankle.  I  may 
say  thai  J  have  soon  il  many  limea  ai'ior  such  aeeidont«. 
When  the  external  nialleoluf*  it*  bntkeii,  the  nature  of  the 
injury  may  be  delennined  by  grasping  the  prm-esft  between 
the  tliunit  and  the  fingers,  when  mobility  and  crepitus  will 
be  detected. 

Prognosis. — Union  of  the  fragments  in  iVacture  of  the 
fibula  occurs  an  quickly  as  in  other  bones  of  the  skeleton, 
and  UHually  without  any  noliceai'le  deformity.  Occasion- 
aily  it  happens  that  the  external  nmlleolus  fails  lo  unite 
by  bone.  Jn  ca»Cf^  in  which  the  internal  laleral  ligament  is 
torn,  and,  as  a  consequence,  cvei'sion  of  the  foot  follows. 
thei-e  are  wcll-grounde<i  reastms  for  ajiprehenhion.  More 
or  less  Btifl'mss  of  the  joint,  together  with  an  undue  fulness 
of  the  intei-nul  ankle,  in  liable  to  follow.  (Fig.  876.)  When 
this  internal  pn>jeclion  of  the  tibia  is  great,  the  weight  of 
the  body  is  imnsmitled  to  the  ftM:>t  in  such  a  manner  ua 
tends  to  increase  the  prominence,  and,  in  bad  casee,  the 
skin  ban  bocomo  infiaraod  and  ulcerated  over  the  internal 
malleolus. 

Treatment. — The  management  of  a  case  of  fracture  of 
the  fibula,  in  any  part  above  the  lower  fourth,  is  exceed- 
ingly simple.  In  a  very  docile  patient  simple  rest  on  a 
pillow,  without  any  relcniivc  apparatus,  will  answer,  ihotigh,  as  a  rule,  it  is 
tetter  to  apply  two  pieces  of  bindeiV  board,  well  padded,  along  the  sides 
of  the  limb,  and  fasten  them  with  a  spinil  reversed  niller.  When  the  IVac- 
ture is  in  the  lower  third  and  thei-o  is  little  displacement,  the  fracture-box 
will  auHwer  every  purpose.  The  jjlantar  nuriaco  of  the  fool  wbould  rest 
accurately  against  the  foot-lioanl,  Iiaving  the  neeeshary  padding  between. 
If  there  is  a  tendency  to  oversion  of  the  fool,  as  when  (ho  fracture  is  near  the 
ankle  and  the  inner  ligament  has  been  damaged,  we  liave  a  H))ecial  dreSfting 
which  is  much  resorled  to. — that  of  I)upuyiren, — and  whic!»,  while  it  does  not 
entirely  fulfil  all  the  indications  demanded.  d(.»es  so  better  than  any  other  at 
our  command.  The  motle  of  preparing  anrl  iippl\nng  il  is  a«  follows.  Make  a 
wedge-shaped  pa<l.  by  taking  a  muslin  bag  nearly  Ave  inches  wide,  and  long 
enough  lo  extend  from  the  inner  condyle  of  the  femur  to  the  internal  malle- 
olus of  the  tibia ;  stuff  il  with  cotton  or  oakum,  so  distributed  that  the  lower 
end  will  l>e  two  and  a  half  inches  thicker  than  the  upper  end.  Place  this 
alotig  the  inner  side  of  the  leg.  the  (hick  en<l  over  the  malleolus,  and  upon  it 
lay  a  wooden  splint  extending  from  the  knee  to  a  short  distance  below  the 
fo<jt.  A  bandage  is  next  pa.ssed  round  the  limb  below  the  km»e,  nuiking  fast 
the  upper  end  of  the  splint,  and  a  second  roller,  in  the  form  of  the  figure-of- 
eight  about  the  ankle,  aecurcfi  its  lower  end,  and  at  the  same  time  draws  the 


L>»fonnlty  KAvr  h 
>«<]l7  -  tmtotl  Pott't 
fttcinn. 


Fio.  877 


nu|Ki>u«u  ^llUl  ftpltllod. 


foot  to  the  splint  (Fig.  877)  ;  in  other  words,  it  brings  the  fool  from  a  state  of 
abduction  lo  one  of  adduction,  which  tends  to  force  out.  in  wmie  degree,  the 
upper  end  of  the  lower  fragment.    The  diB])Oflition  of  the  roller  a(  the  ankle 
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should  be  such  as  not  to  rise  higher  than  the  external  malteolus,  otbi 

it  will  provont  iho  lower  fragment  from  turning  out.  It  i« 
Fio.  878.  ecarcoly  noceseary  to  say  that  the  turns  ot*  the  upper  roller 
rauHt  not  descend  too  low.  aH  they  would  lend  to  force  iho 
HUj>erior  frn^jment  towards  the  tibia.  During  the  use  of  the 
splint  the  internal  malleolus  must  be  earefully  walohed,  as  the 
pressure  may  induce  iuHammation  and  ulceration.  Generally 
atVcr  six  or  eight  daytt  ihe  dressing;  can  be  laid  amde  and  the 
fracture-box  HubstituUid.  Alter  the  lapse  of  twenty-five  or 
thirty  days,  passive  motion  must  he  fcimmenced  at  the  ankle^ 
though  the  patient  should  not  be  allowed  to  rest  the  weight 
of  the  body  upon  the  foot  for  six  or  seven  weeks.  BaJiy- 
treatod  cases  of  this  kind  will  bo  seen  where,  in  conseqnenoe 
of  the  eversion  of  the  foot  and  the  corresptuidiri^  prominence 
of  the  internal  malleolus,  not  only  is  the  ankle  exceedingly 
Splint  r.r  mv-    w*^*^!  ^^^  t-^®  distortion  is  also  progessive.      For  such  caae6 

pore  of  tiiv  ftukiD    a  shoe,  with  a  splint  attached  (Fie.  878).  will  give  irreat  sup- 

defu'r^r"""    port  and  comfort 

Compound  Fractures  of  the  Bones  of  the  Leg. 

These  injuries  are  very  common,  much  more  so  than  compound  l>ueturee 
of  other  bones.  By  reference  to  the  table  it  will  bo  seen  that  of  315  frac- 
tures of  the  tibia.  49  were  compound  and  compound  comminuted;  of  315 
fracluivs  of  the  fibula.  14  were  compound  and  compound  comminuted  ;  and 
of  1074  fractures  of  both  bones,  3r>fi  were*  compound  and  coniiHiund  commi- 
nuted. Taking  the  aggregate  of  all  tlie  fmctures  uf  the  bones  of  the  leg, — 
1704, — no  less  than  42i^  were  of  iho  ab(»ve  char-acier. 

Causes. — The  greater  proportion  of  these  injuries  which  come  into  onr 
hospitals  result  from  the  kicks  of  vicious  horses,  from  milrond  accidents,  or 
in  consequence  of  the  limbs  being  caught  in  the  maohinerj^  of  manufactorios 
or  under  falling  walls. 

Treatment. — The  mode  of  managing  the  external  wound  will  depend  oq 
the  manner  in  which  it  has  been  produced.  When  caused  by  the  sliar|)  jMiinl 
of  one  of  the  fragments,  or  by  some  sharp  \ndnoraling  body,  it  should  be 
washed  with  curbolatcd  water  (one  to  iorty)  or  sublimated  water  (one  to  one 
tbouMand),  and  the  edge^  dniwn  together  by  silver  or  catgut  sutui-es.  The  air 
maybe  excluded  by  adding  a  little  flour  and  wbitenf  egg  to  the  oozing  blood, 
the  effect  of  which  will  be  to  form  a  firm  crust  or  scab.  Collodion  and  silk 
gauze  are  sometimes  used  for  thi**  purpose :  best  of  all,  however,  is  the  collodion 
and  iodoform  mixture.  When  the  external  wound  is  formed  uubaoqueol  to 
llic  iracliire.  in  consequence  of  the  pressure  of  the  displaced  fragments  fVoni 
within,  nv  from  severe  contusion  of  the  partn  inducing  ulceration  <kf  the 
ekin  and  subcutaneous  tissue,  quick  union  cannot  be  expected,  and  eotise' 
quently  it  is  only  niHiossaiy  to  cover  the  parts  with  lint  saturatt«d  with  car* 
bolio  acid  and  olive  oil. 

If  the  ends  of  the  broken  bono  are  found  protruding  through  the  external 
wound,  their  reposition  abould  bo  attempted,  either  by  flexing  Ibo  leg  m.* 
to  remove  all  muscular  resistance,  and  at  the  same  time  prussing  the  pi< 
into  place,  or  by  extension  and  counior-ex'tonsion.  I>ilating  or  stroicKI 
the  external  o[»cning  by  means  of  retractors  will  often  favor  the  riMluclUia 
Should  thene  efforts  prove  unHuccessful.  it  may  become  necessarv  to  etilarge  ibe 
wound,  and,  in  some  instances,  to  remove  with  the  saw  the  sharp  uttd  of  oor 
or  both  fragmenta.  During  the  adjustment  the  parts  must  be  welt  doueb«d 
with  the  bichloride  solution  (one  lo  one  thousand).  ufYer  which  the  wrtund 
Is  to  be  closed  by  sutures  and  sealed  by  the  air-tight  crust  meniiom«d  ahovo. 

Still  gi-aver  eases  will  be  met  with,  in  which  the  sott  parts  aiv  extcuvivelj 
damagori  and  the  bone  or  bones  con»minuted,  yet  the  vessels  remain  unin- 
jured.    These,  though  serious,  are  not  necessarily  hopeless  ca^os,  oepocially 
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if  the  subject  is  young,  or  a  porsoii  [Mitweasing  n  )^oo(l  oonntitution.  All 
loose  or  <lo(acliod  piecos  of  bi)ne  nhoiild  he  romoved.  xhv  pariB  ronderod 
thoroughly  aBoptic,  and  th»?  wuuiid  dre>*ped  antir*o|)ti(.aIly :  unloturt  »o  dre»f*ed 
there  should  bo  no  ntlL^riipt  at  ^mlin^  up  \ho  oponni;;;  iis  cloHuru  would  only 
8tirvo  (o  pi^vent  (he  e8C'a|>e  iA'  purulent  and  other  dinchargert,  (ho  reteutiou 
of  wbitdi  n»u«t  necoHWirily  daniiigy  bolh  the  soil  parks  and  the  bone. 

The  next  Htep  conHints  in  placing  the  limb  upon  a  pillow  in  the  ^ncture- 
box,  as  in  the  treatment  of  an  ordinary  simple  fracture.  The  Hiir|reoii  Hbould 
never  relax  hiw  vipjihrnoe  i\tr  nne  moment.  He  must  hci'  that  no  Jibsoess 
whieb  is  liable  to  form  atU-r  such  an  injury  is  overlooked,  and  on  the  eurlient 
evidence  of  suppumtion  obould  open  the  wound,  or,  if  tbe  pus  eolb^oln  at  some 
point  more  remote,  evacuate  it  at  once  with  tbe  bistoury.  Whenever  sup- 
puration bejyrins,  the  piUow  should  be  removed  from  the  box  and  its  place 
BUpplie<l  b3'  bran,  in  whicb  article  we  have  not  only  the  best  means  of  im- 
parting un  evenly-distributed  pressure  to  the  limb,  but  also  a  material  ad- 
mirably suited  to  absorb  and  retain  both  the  discharges  and  (heir  odoi"s. 

When  the  euppuratlon  is  oveq>a8t,  the  bran  may  again  be  exchanged  for 
the  pillow  if  desired. 

In  still  more  intense  degrees  of  complicated  fractures  of  the  leg,  those,  for 
example,  caused  by  railroad  violence  or  various  kinds  of  muchinerj',  where 
the  bones  are  ground  into  pieces,  the  Hot\  parts  bruised,  lacerated,  and  torn 
into  shi-edn,  the  vessels  and  nen'es  deslroyeu,  and  the  limb  cold  and  pulseless, 
the  duty  of  the  surgeon  is  clear:  amputation  is  the  only  resort,  and  should 
be  done  as  soon  as  the  patient  has  recovered  sufficiently  from  tlie  shock  to 
endure  the  operation. 

Another  condition  is  occasionally  witnessed,  in  which,  in  addition  to  com- 
minution (if  the  bones,  there  is  a  pulpification  of  all  the  parts  below  the  skin, 
tbe  latter  remaining  unbroken  or  liaving  only  the  cuticle  detached  in  spots. 
After  a  shorter  or  longer  time,  depending  on  the  degree  of  injury  sustained 
by  the  blood-vessels,  nmrtiticulion  will  set  in,  rendering  amputation  necessary. 
In  a  case  of  this  kind  which  I  once  saw,  the  sloughing  was  dela3-ed  for  ten 
day**,  in  consequence,  I  suppose,  of  the  cavities  of  the  vessels  becoming  slowly 
occluded  by  emboli. 

Hemorrfunji- — In  compound  fractures  wo  meet  with  two  kinds  of  bleeding, 
— venous  and  arterial.  The  first  may  continue  to  ooze  or  tlow  for  sonie  time, 
oven  for  days,  from  the  external  opening.  Cold  applications  to  the  narts.  and 
the  elevation  of  the  limb  after  it  is  dressed,  will  generally  control  it.  The 
practice  of  binding  on  a  compress,  especially  if  the  wound  is  large,  is  to  bo 
deprecated,  as  the  blood  finds  its  way  among  the  compitnenis  of  the  limb, 
stufling  the  mu.-^cles  and  provoking  suppuitLtion.  Arterial  bleeding  is  of 
more  imiM)riance.  If  it  comes  fnmi  one  of  the  tibials  and  the  fnicture  is  at 
the  lower  third,  the  vessels  should  be  nought  for  by  incision  or  enlargement 
of  the  wound,  and  tied  ;  if  at  the  upper  part  of  the  leg  and  the  flow  i»  per- 
sistent, we  have  but  one  resort,  and  that  is  amputation. 

Beset  lis  these  cr»mplicatcd  cases  are  with  the  hazards  of  erj'sipelas,  py- 
aemia, hectic,  exhauMiing  suppuration,  necrosis,  and  vicious  p<isition  of  the 
broken  jiorlions  of  bone,  their  management  demands  constant  and  untiring 
attention  to  details,  au  well  as  tbe  exemse  of  mature  judgmetit  in  the  use 
of  surgical  dresHings.  Pressure  inducing  excoriation  and  sloughing  of  the 
hed  and  other  ]mrts  must  be  gunnled  against;  carbolaled  and  other  lotions 
thrown  into  the  suppurating  cavity  ;  laudanum  and  lead-water  applied  over 
inriamed  surfaces;  incisions  made  to  evaciuite  absces.Mes ;  pressure  shilled 
from  place  to  place,  to  prevent  accumulation  of  inflammatory'  products; 
dead  fi*agn»ents  of  bone  removed;  and  a  pri>perdietadminislered.  with  tonics  to 
sustain  the  body  through  an  ordeal  of  cxhaustingKuppuraiion.  and  anodynes 
to  alleviate  pain  and  to  pix>cure  Tl-sI  :  all  these  are  matters  which  will  require 
attention.  Alter  the  union  has  taken  plaice,  there  will  usually  be  stillness 
uf  the  ankle-joint,  and  perhap.s  of  the  knee-Joint,  with  much  induration  and 
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thickening  of  the  soil' parts  of  tho  leg.  Thit*  condition  will  require  for  iu 
rt'iriovaL  motion,  water  douches,  Btimufatia^  frictioDB,  and  welUippliod  prettft- 
uix*  by  tho  roller. 

In  niiinv  cases  of  those  fractures  of  the  le^,  deformity  will  follow, — iudoed. 
is  unuvoiJabic,  even  iimlor  iho  moRt  skilful  inana«^oiiicnt. 

Fractures  of  the  Bones  of  the  Foot. 

Simple  fVacturoH  of  the  bones  of  tho  foot  are  not  common.  Persons  in 
fallinir  from  a  height  not  unfrcquently  alii^ht  upon  ihe  feet,  yet  iho  hom**! 
of  llic  loi^  iirc*  more  likoly  lo  Husluin  the  injuiy  thiui  aix*  tlioiie  of  the  tardus  or 
of  ihii  uioiatai-siis.  Tho  cxplanution  of  this  imnuuiity  iVom  injury  must  bo 
sought  for  in  tliu  abuiidanoo  of  cant'eIIato<l  linsuo  wliJoh  lhi»y  j>oH80ft5t.  in  their 
irregtilai'ity  of  form,  in  their  nunterous  articulations,  afitl  in  llio  slii^ht  sliding 
inovcnu'ut  which  they  are  capable  of  porf<irming  on  one  another,  thus  dW 
tributinir  and  nontntliKing  the  momentum  of  forces.  Compound  comminuted 
fractures  of  these  bonefl  are  common,  and  arc  lyenerally  attended  by  nuch  ex- 
lensivo  dofitruoiion  of  tho  soft  pari8,  from  the  crushing  nature  of  the  violence 
which  ]trodtiros  them,  that  the  foot  in  hopele«My  dittorganized  in  ita  totality 
and  will  demand  removal. 

These  fi-aclures  are  <livided  into  those  of  tho  A^r*«^,  of  the  metatarsus,  aod 
of  tho  phoiantjes.  By  ivforonce  lo  the  inblo,  ii  will  be  found  that  in  S<I(>7  fVac- 
ture.s.  172  involved  the  bones  of  tho  fool,  and  were  distributed  as  follows. 

Kraeluresof  the  asiragalns,  7,  nf  thecaleanoum,  14,  of  lhe<tlhor  luuii't*  of  the 
tarsus.  25, — making  a  total  of  46  ;  fracturoH  of  the  bones  (»f  the  ineTatartU;*. 
26:  of  the  phalanges,  1* ;  unclaSHJIied,  91  ;  thetiital  lieing  172.  Of  this  numlier. 
no  less  than  77  were  eomjtound  and  ccfmpound  comminuted  tVactui-es. 

The  injury  is  almost  j>euuliar  to  males.  Of  the  120  cases  classified,  lift 
wore  in  males  and  tml}'  2  in  females.  The  largest  number  oecurre<l  between 
the  ages  of  twenty  and  lhirt3',  and  ampuialion  was  performed  forty-lour 
times, — an  evidence  of  the  e.xlensive  damage  sustained  by  the  struoturwt  of 
the  fool.  The  mortality  following  these  accidents  is  shown  by  the  (act  thftt 
23  out  of  the  172  eases  died. 

Fractures  of  the  Astragalus. — Thia  bone,  being  located  between  the  malli>> 
oli,  is  less  e.\|)oscd  than  tlio  other  pieces  of  tho  tarsus,  and  will  ofU»n  eHoape 
injury  when  the  latter  are  cKtensively  broken.  Being  interposed  betwruii 
the  OH  calcis  and  the  tibia,  it  is  j)laced  in  the  direct  line  of  HUp|u>i*t  of  the 
boily.  so  that  the  forces  which  reach  it  iujiirionsly  are  transmit ti*tl  through 
the  calcanouni.  and  hence  the  latter  bone  is  generally  broken  by  falls  in  which 
the  per.Hon  strikes  upon  the  feet.  In  nine  eastjs  out  of  Ion  coliecied  by  Dr 
Monaban,*  this  was  the  manner  in  which  the  fracture  (x*curred. 

The  direcli<}n  of  llie  fmcture  may  be  longitudimil.  tranHvcr-ie.  or  horizoulAl 
In  the  case  rocoifjed  liy  M.  Tavignoit  it  was  both  longitudinal  and  ininsveraa 
lj(»ns<ialej;  speaks  of  having  seen  a  i-ase  in  which  the  bone  was  bn»ken  in  at 
least  two  directions.  Malgaigne  posses.sed  a  spocimon  of  a  iransvorsk?  iWc- 
tiiro  i§and  M,  Hognelta  has  seen  one  of  multi|de  fracture.  Sir  A-ntley  C'h>p«ti| 
mentions  a  very  singular  case,  in  which  the  line  of  separation  wa**  lionzfuitaL 
Mr.  Krichsen^  has  seen  two  caHOS  of  this  fV*acture  without  the  implicutioii  oC 
other  bones. 

SvMPTOMa. — If  there  is  no  displacement  of  the  fragments,  the  ivoo^itkw 
of  fracture  ui'  the  astragahis  is  a  xary  difli<'ull — often,  indeed,  an  impo«iiblr 
— task  ;  and  this  is  true  also  of  the  other  pieces  of  the  tarsus.  Hence  iwimr 
of  these  fractures  have  been  discovered  only  by  dissections.     Bound  a«  tho»e 

*  HfLmtlton't  Tr«atueon  Fracture*,  eto.,  6Uk  ed.,  (i.  603. 

t  Bullotln  (1«  l»  Sooi^t^  ADOtoiniquef  181.t,  p,  170.     Frutn  Halfftlfn*. 

i  On  Fmctureis  p.  531. 

I  Treati-ae  on  Pr&eiurc*,  p.  606.  Paokknl'i  tnuii. 
j)  Hir  Attley  Owfper  on  Divluoatluna,  b/  Braiuby  Cooper,  p.  290. 
f  Surgsrjr,  vol.  i.  p.  348. 
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bonee  aro  by8lronjj;and  variously-disposed  tigamonU,  and  presenting  ao  many 
articular  faoe.s,  mucit  displacornont  uglmj  not  bo  oxpoelod.  Moreover,  wlion 
the  awellinjy  coni*oquerit  upon  the  injury  in  considoi-od.  the  ditticultleH  of  the 
diupuoaiH  arc  furtlier  increased.  Persistent  pain,  inability  to  bear  pressure 
u[>on  the  foot,  rapid  swollinj;.  and  crepitus  produced  by  nexinjLT,  extending, 
or  abductin<;  and  adduetin^  i^ie  foot,  would  constiluiu  ground  for  pivdieating 
the  existence  of  this  fractui*e.  When,  however,  dlsplaeemenL  is  pi'esent^  the 
diagnosis  is  in  some  measure  cleared  up. 

Mr.  Erichsen  could  distincth'  feel  the  crepitus,  and  also  the  lino  of  sepa- 
ration, in  one  of  his  cases.  The  other  was  a  compound  fracture,  and  the 
posterior  fragment  lay  in  the  wound  ;  the  anterior  fragment  was  commi- 
nuted. 

Theatment. — When  the  skin  is  unbroken  and  there  is  no  displacement, 
the  treatment  consists  in  tiexing  the  leg  and  placing  it  on  it?  outer  side  in  a 
splint  of  bindei"s'  board,  moulded  to  receive  both  the  leg  and  the  foot,  or 
eimply  in  laying  the  leg  upon  a  pillow,  in  the  same  position.  Cold  applica- 
tions of  Ic^d-walerand  laufbintuii  should  bo  used  to  control  the  inflainnuitiim, 
swelling,  and  pain.  .Vlter  the  swelling  has  subsided,  an  immovable  dressing 
of  starch,  silicate  of  soda,  or  plaster  should  be  apj)lied  to  the  foot  and  anklo 
and  to  a  portion  of  the  leg,  in  order  to  insure  quiet.  When  displaccnu'nl  ox- 
iels  without  the  skin  being  broken,  an  attempt  should  be  made  to  press  the 
fragment  back  into  place.  Dr.  AKhhui>st  wu8  able  to  do  so  in  a  cose  which 
he  has  reported.*     Norris  made  a  similar  attempt,  but  failed. 

The  propriety  of  ix'position,  oven  when  no  external  wound  is  present,  has 
been  questioned  by  Hamilton  and  othci-s  in  cases  where  the  rtis])laccmeni 
in  great.  We  are  not  in  possession,  however,  of  sufficient  data  to  speak 
dogmatically  u]>on  this  subject.  In  my  f>wn  judgment,  no  efforts  should  be 
spared  to  restore  the  t'ragmenta  to  their  projKjr  position,  and  only  in  the 
event  of  failure  to  ellecl  reduction  should  the  excision  of  the  Im^uc  be  adopted. 
When  its  removal  is  dcctdo(i  upou.  the  entire  asliiigalus  should  be  extracted 
with  nntisei)tic  preiautiims.  and  not  the  detached  or  1(m»mc  portiun.  In  Dr. 
Xdrris's  case,  to  which  allusion  has  been  made,  only  the  displaced  fragment 
was  taken  away,  the  part  remaining  in  position  next  to  the  tibia  being  al- 
lowed to  remain:  it  became  carious,  and,  ihtmgh  it  was  afterwards  ex- 
tracted, the  disease  had  extended  to  the  articular  surface  of  the  lihia  and 
the  tibula  and  to  all  the  )>ieces  of  the  tarsus,  requiring  finally  the  ain]>utation 
of  the  foot,  iVom  which  the  patient  ultimately  died. 

When  the  iVaeture  is  a  compound  one  accompanied  by  displacement,  there 
can  be  no  doubt  about  the  propriety  of  excision. 

Mr.  Krichsen,  in  his  second  case,  a  man  thirty  years  of  age,  who  had 
broken  the  nstnigalus  by  a  fall  up<»n  the  feet,  ix^moved,  by  erdarging  the 
extci-iial  wound,  the  displaced  fnigmeiit,  which  lay  fw^stenorly.  between  the 
exlornal  malleolus  and  the  tendo  Achillis.  The  patient  dit*d  of  pyu'inia,  and 
the  ufier-examirmtiou  showed  that  the  anterior  fragment  had  been  broken 
into  seven  pieces:  and  yet,  notwithstanding  this  comminuiion,  no  crepitus 
could  be  fell.  Mr.  Biyantf  ^^l^eaks  of  two  cases  of  this  fracture  which  came 
under  his  (rare,  both  ('(impound.  In  one,  the  anterior  portion  of  the  bone 
was  broken  oH  and  f'»rced  entirely  out  through  the  external  wound;  in  the 
other,  the  bone  was  broken  into  fragments  and  extruded  beUtw  the  external 
ankle.  In  the  former,  amputation  was  done  ;  in  the  latter,  the  patient  re- 
covered without  an  o]>eration,  though  the  joint  was  left  pennanently  stiff. 

Fractures  of  the  Ob  Calois. — This  bone  is  particularly  exposed  to  injuiy 
froiu  fulls  upon  the  icct,  n(>twithstanding  the  thick  j)adding  of  fat  with 
which  it  is  covered.  It  is  liable  to  bo  broken  by  force  directly  applied  to 
its  plantar  surface,  which  may  rive  it  into  fragments.  Malgaigae  was  tho 
first  to  recognize  this  variety  oV  fmoturc,  as  far  back  as  1843.     It  is  more 
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*  AmcriciiD  Journal  of  tho  MedJofcl  S<HeDo««,  Apfil«  166St 
I  Sargerj,  p.  676. 
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OLimuuuuiPil  fracturo  uf  iIip 
po«l-iuUmg«tulU  purtlon  vT  the 


especially  the  suba^^tragaloid  part  of  the  bone  which  Buffent. 

iloi< 


Another  vari- 
ety involves  the  po9t-aslragaloi<i  or,  commonly  speaking,  the  het'l  portion 
(Fig.  879),  and  has  been  generally  attributed  to  mus- 
cular action  ;  oftenor.  hi>wcver,  in  my  judgment,  it  is 
caused  by  direct  force  applied  to  the  heel  when  ibe 
limb  is  advanced,  in  whicli  case  the  fracturing 
lence  would  act  upon  tlie  posterior  portion  of  the 
The  two  eases,  however,  related  by  Sir  Astley  Cooper* 
would  seem  to  render  the  fracture  explicable  on  no 
other  theory  than  that  of  muacular  action.  The  one 
was  a  lady  who,  while  walking  in  a  tield.  stumbled. 
and  in  tho  violent  effort  to  recover  herself  bn>ke  Ihv 
bone  ;  tht*  other  was  a  lady  in  whom  the  fracture  was 
produced  by  the  muscular  effort  made  to  save  herself 
fi*om  tallinir  down  a  flight  of  staii*».  The  ca&es  related 
by  Petit  and  Desaultf  neem  to  be  of  the  isamo  kind.  In 
these  the  bone  was  broken  in  the  act  of  regaining  th« 
equilibrium  after  making  a  falite  Htep. 

Mr.  Anningson,  of  Burnley,  England,  met  with  a 
fracture  of  the  os  calcis  produced  in  much  the  Bftmc 
manner.J  A  healthy  woman,  aged  forty-two,  in  stepping  from  a  Htore  to  the 
pavement,  which  was  mix  inches  lower,  and  forgetting  that  the  two  wore  noi 
on  the  same  level,  was  in  the  act  of  falling  headlong,  which  ahe  only  pre- 
vented by  an  unusual  muscular  strugo^le,  after  which  the  leg  waa  found  dis- 
abled. On  examination,  a  fragment  of  bone  wa«  found  two  inches  and  a  half 
at>ove  the  heel,  drawn  np  by  the  tendo  Achitlis,  and  with  the  skin  tightly 
stretched  over  it.  The  piece  was  about  one  inch  wide,  and  did  not  involve 
the  entire  depth  of  the  calcaneum. 

The  exact  situation  of  these  fractures  we  have  often  no  means  of  deter- 
mining. It  seems  ver^^  improbable  that  a  sound  calcaneum — a  bone  so 
etroHK  and  thick — coulJ  be  tievered  by  muscular  power  alone,  except  by  the 
detachment  of  a  thin  stratum  immediately  underneath  the  insertion  of  fhe 
tendo  Achillis. — a  supposition  which  has  not  escaped  the  notice  of  writers, 
— and  T  am  not  aware  that  the  history  of  any  case  would  disprove  thi* 
statement. 

Symptoms. — Those  ditTer  according  to  the  portion  of  the  bone  involved.  If 
the  subastmgaloid  portion  is  broken,  the  fracture  is  usually  comminuted,  and 
the  fragments  either  settle  down  together  or  a»*e  driven  into  one  anf>thor,  in 
which  event  tho  vertical  diameter  or  depth  of  the  bone  will  be  diminished, 
while  its  transverse  diameter  will  be  increased.  The  pain  is  nevere,  and 
greatly  aggntvated  by  the  attempt  to  rest  any  weight  on  tho  foot.  MaU 
gaigne  describes  the  swelling  us  oeing  limited  to  the  parts  below  tho  front 
of  the  ankle  and  the  malleoli,  and  to  the  sole  of  the  foot,  none  being  pre«oat 
over  tho  heel  or  in  tho  space  about  tho  tendo  Achillis. 

Tho  limitations  of  the  swelling  may  be  explained  by  the  attachment  of  ih* 
lateral,  the  anterior,  and  the  long  calcanoo-cuhoid  ligameuts.  The^o,  in  a 
great  measure,  isolate  the  subastmgaloid  from  theposi-asiragaloid  portion  of 
the  bone.  Too  much  stress*,  however,  must  not  bo  placed  on  this  symptom, 
as  the  swelling  is  not  invariably  confined  to  these  limits.  Tbe  swelling  i>n  the 
two  sides  differs ;  that  beneath  the  outer  malleolus  is  soft,  and  nni-f^i^tinp, 
whilst  that  beneath  the  internal  malleolus  has  but  little  depth,  nnd  is  dua 
more  to  the  displaced  les-sor  apophysis  of  the  bone  than  to  tho  cffnsioo  of 
serum.  Crepitus  may  or  may  not  be  jiresent,  and  is  m(.mt  readily  pnKiuoed 
by  rotating  the  foot,  l>y  pressing  the  heel  from  side  to  side,  or  by  holding 
the  heel  and  flexing  the  ankle,  as  in  the  cases  reported  by  3ir.  Gascoj«u§  al 


'Sir  AiUej  Ctioper  on  l>iiloo»tionK,  hr  B.  Coop«r,  p.  339. 

SMftlnigne,  Treatise  un  Fncturw,  Paokkrd'c  truns.,  p.  447. 
firiUkh  MedlcHl  Journal.  J&Duarj  26,  187B. 
MedioO'Chirurgical  TruntactioD*,  toI.  xxxix.,  1M6. 
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St.  Mary'H  Hoppital.  When  tho  poBt-aBtragslold  or  heel  part  of  tbe  bone 
18  broken,  tlu^ro  will  bt^  pain,  swelling  about  ihe  heel,  mobility,  and  crepitus, 
and  if  the  line  of  t»eparation  is  near  the  insertion  of  the  tendo  AvnilUSf 
more  or  losa  displaceiueni  backward  and  upward  will  follow,  cauncd  by  the 
action  of  the  gastrocnemius  and  eoleus.  TTiis  displacement  of  tho  posterior 
fragment  varien  from  a  fjuarter  of  an  inch  to  live  inches.  In  all  the^  cattes 
of  extreme  drawing;  uji  of  thi^  posterior  fVagment,  ihe  fVaeture  must  be  near 
the  insortion  of  the  teiido  AohilliB. 

PuooNosiy  — [Infortunatelv,  I  am  unu)>lo  to  make  any  deductions  fn»m  tho 
fractures  of  this  bone  recorcfed  in  our  table.  a»  only  the  general  mortality  of 
fractures  of  the  bones  of  the  foot  was  noticed  in  tho  source  from  whicii  the 
material  was  drawn  ;  but  after  examining  those  cases  in  which  the  results 
have  been  recorded,  and  whei-e  the  fracture  was  situated  in  the  poat-astraga- 
loid  part  and  not  comminuted,  T  tind  that  recovery  has  generally  taken 
place  in  from  six  to  seven  weeks,  although  the  perfect  use  of  the  foot  and 
ankle  was  not  recovered  until  atler  a  much  later  period.  When  the  fVacluro 
involves  the  subastrngaloid  part,  the  ea(*e  is  far  more  serious,  us  being  within 
the  calcaneo-astragaloid  articulation  and  generally  attended  with  comminu- 
tion. Even  in  a  case  reported  by  M.  Voillemior.  in  which  both  calcanca  wore 
broken  in  ibis  part,  tho  patient  recovered. 

The  three  cases  of  Mr.  Gancoyen,  already  alluded  to.  terminated  favorably, 
as  did  also  the  cases  of  Bcringuier  and  More,  given  b}'  Mnlgaigne.  Tho  re- 
covery will  be  slow,  and  the  patient  may  expect  to  suffer  for  u  long  lime  with 
severe  pains  in  the  sole  of  the  foot,  together  with  a  stiiT  and  swollen  ankle. 

Treatment. — Wht*rt  the  fracture  is  in  the    posterior  part    of   the  bone, 
and  attended  with  displacement,  the  detached  fragment  being  drawn  upward 
by  the  muscles  consliiuiing  the  calf  of  tho  leg,  tho  latter  should 
be  flexed  upon  the  thigh  and  the  foot  extended  upon  the  leg.        Kio.  880. 
Conjointly,  these  two  ]>oHtures  furnish  us  with  the  test  poHsiblo 
position  for  tbe  limb.     The  displaced  fragment  should  next  be 
drawn  down  into  place  and  retained  by  applying  above  it  the 
centre  of  a  strip  of  adhesive  plaster,  bringing  the  endH  down 
on  each  side  of  the  heol  to  the  sole  of  the  foot,  where  they  are 
to  \\M  crossed  atul  rinally  made  fast  over  the  instep. 

The  limb  should  now  bo  laid  on  its  outside  upon  a  well- 
padded  double  angular  splint  f  Fig.  880),  having  the  piece  which  i  ^^^\ 
supports  the  foot  cut  at  such  an  angle  as  will  conform  to  the 
extended  position.  To  this  the  limb  should  be  fixed  by  a  few 
adhesive  strips  at  intervals  of  four  inches,  or  by  a  roller  carried 
from  the  foot  four  or  five  inches  above  the  knee.  Should  no 
displacement  be  present,  i>osition  alone  is  all  that  is  required. 
After  the  swelling  subsides,  a  starch,  plaster,  or  sllicato-of-soda 
dressing  should  be  uppUed. 

Tbillaye  devised  for  the  treatment  of  this  fracture  a  slipper 
with  a  leather  strap  attached  to  its  heel,  and  which  was  to  be 
fastened  to  a  circular  baud  surroutidiug  the  lower  part  of  the 
thigh.  Monro  fastened  tho  slipper  to  a  garter  laced  about  the 
calf  of  the  leg,  (Fig.  881.)  He  also  placed  a  splint  in  front  of 
the  leg  and  over  the  dorsum  of  the  foot,  and  bound  it  in  place  with  a  roller. 
(Fig.  882.)  Professor  Gross  advises  the  use  of  a  tin  splint,  well  padded,  fitted 
to  tbe  form  of  the  limb,  and  extending  from  the  middle  of  the  anterior  sur- 
face of  the  log  almost  to  the  toes.  Against  all  anterior  splints  it  may  be 
stated  that  extreme  extension  of  the  foot  becomes  very  difficult  to  endure, 
neither  is  it  essential  to  the  adjustment. 

The  divisitm  of  the  tendo  Achillis  would  naturally  suggest  itself  in  the 
event  of  other  measures  proving  inadequate  to  restore  the  displaced  bono  to 
its  proper  position  ;  but  as  the  fragment  depends  for  its  vascular  supply 
on  Its  connection  with  this  tendon,  such  an  operation  might,  as  baa  oeon 
suggested  by  Ammiogtou,  be  followed  by  the  death  of  the  piece. 
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When  the  fracture  w  Hnbns(i*a£;aloifi,  there  is  no  necessity  for  splints;  the 
leg  rthould  be  i>liic'0(l  in  an  eut*y  ]w>siti<>u,  and  the  inrtainmatory  ft_\Tiii»tom^*  rriel 
by  the  Ufssiiluous  application  ol'  cold  ioiiona  of  lead-water  and  laudanum 
After  the  danger  irom  this  source  is  past  and  the  swetliug  disappears,  the 


Fio,  881. 


Fig.  882. 


Uooro'i  modlftcntion  of  Thillajre'i  appantTU  Ibr  frmrturn  of 


VotiraV  dreariBf  for  frmclore  of  Ctra 
ua  calcU. 


immovable  drensini;  may  he  applied  and  the  patient  allowed  to  go  about 
on  erutcheH.  The  surgeon  must  not  neglect,  at  as  early  a  day  as  poesiblo, 
to  tnaku  those  movements  which  arc  required  to  prevent  the  probable  all* 
chj'losis  of  the  ankle-joint. 

Though  such  an  accident  has  been  said  to  occur,  ihoro  aro,  I  believe,  w> 
well-aulhenticated  cases  of  fracture  of  the  tuberosities  of  the  calcaneum  oaused 
by  muscular  action.  It  is  impossible  to  conceive  of  one  of  thes^  Htrong 
processes  being  broken  away  by  the  action  of  muscles  like  the  abductor  of 
the  great  toe  or  the  Uttto  toe,  or  by  the  contraction  of  the  short  flexor  of 
the  digits. 

Fracture  of  the  Sastentacnlum  Tali, — This  injur>'  may  occur  sinsfly.  or  it 

may  be  as-iociftted  witli  a  ruinininnted  fracture  of  \hv  suba.stragaloit^  pt^rtioo 
of  the  calcaneum.  and  no  doubt  sometimes  exists  without  being  delect^ni. 

Cahskb. — Thei*c  are  two  ways  in  which  the  injury  may  be  productni  .  finite 
by  a  fall  diivelly  upon  the  heel  part  of  the  f<X)t,  lbrc?ibly  driving  together  Ibi? 
08  ealcis  and  the  astragalus ;  secondly,  by  force  applied  to  the  outer  side  of 
the  foot  when  the  latter  is  stronifly  adductetl.  The  latter  manner  of  pro- 
ducing ti»is  lesion  was  first  pointed  out  by  Dr.  Abel.*  The  external  InttrnU 
ligarneni  may  bo  broken  eitner  before  the  pi'ocess  of  bone  gives  way,  or  iro- 
mediately  ali^r  the  aeeideni  :  if  before,  the  force  transniilted  to  ihe  sustc^n- 
tai-ulum  tali  will  be  immediate  and  intense. 

SvMPTfiws. — The  signs  of  nn  uncomplicated  t>acture  of  the  sust^^nlacoJam 
tali  are.  severe  pain  experienced  on  the  inner  side  of  the  ankle  and  below  thv 
internal  malleolus,  and  extreme  abduction  of  the  foot  as  soon  as  the  patient 

•  Anti.  lUr  KUd.  Cbirarg. 
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attempts  to  rest  it  upon  tho  ground.     The  heel  will  also  be  shortened ;  while 
erepitUK.  that  most  (Jtjeifliv^  of  all  Higiis  urfnicture,  will  i^enorally  be  absent. 

niFVKHENTiAL  DIAGNOSIS. — This  iiuuty  may  Im?  confounded  with  commi- 
nution of  the  cnlearieuni,  with  Pott's  fracture  of  the  fibula,  and  with  fracture 
of  the  internal  nuilleoliirt.* 

Ill  cases  of  oujumiuuted  fturiui'o  of  the  os  calcis,  both  malleoli  sink  below 
the  normal  level,  the  pain  it*  tJitVuHcd  or  general,  and  the  heel  may  l»e  leni^th- 
ened  :  whereas  in  fiTiCtuin;  of  ihe  suntentiicnlum  tali  the  depression  affeolB 
chiefly  the  inner  malleoluH.  the  heel  in  shortened,  aud  the  pain  in  limited  for 
the  moMt  part  to  the  inner  side  of  the  ankle. 

In  Pott's  fracture,  jireternalural  mobility  and  crepitation  are  pranuneut 
HVniploins  i>f  the  injury,  but  not  »o  in  H'uetureM  of  the  Hustuntaeuluni  tali. 
since  in  the  latter  the  disability  of  the  foot  and  the  severity  of  the  pain  are 
unuf*uidly  gi\>at. 

In  fnicLui*esof  the  intcriml  malleolus,  the  invt^rsion  and  occasional  everftion 
of  the  loot,  together  with  the  locality  of  the  pain,  simulate  u  like  injur>'  of 
the  pi-oceHS  under  considemlian ;  but  on  a  careful  investigation  it  will  be 
found  that  in  the  former  the  pain  is  hijEfhcr  up,  the  malleolus  is  more  promi- 
nent, the  mobilitv  is  much  greater,  and  the  abduction  of  the  foot  it*  greater. 

Tkkatmknt. —  The  tivniment  cnnsistH  in  bringing  the  foot  from  itH  sLalo 
of  abduction  to  one  of  moderate  adduction,  and  maintaining  it  in  that  poHttion 
by  the  use  of  the  Dupuylren  H]>liDt ;  or,  if  the  inner  ankle  is  too  sensitive  to 
endure  with  comfort  the  pressure  of  the  wedge-shaped  pad,  this  dressing  can 
bo  Hubslituted  by  the  jilaster  i*oller.  carried  over  the  foot,  ankle,  and  a  part  of 
the  leg,  while  the  loot  is  kept  in  the  proper  pasition  until  the  gypRum  sets. 

The  degree  of  disability  following  the  injuiy  will  depend  on  the  amount 
of  displacement  of  the  flexor  tendons,  which  pass  beneath  the  sustentaculum 
tali,  and  also  on  the  degree  of  crushing  to  which  the  calcaneum  itself  has 
been  subjected  ;  except  when  these  are  exaggerated,  the  prognosis  is  not 
unfavorable. 

Fractures  of  the  Metatarsal  Bones. 

These  H-actures  are  generally  the  ivsult  of  direct  and  crushing  violence. 
They  cannot  be  consideivd  common  accidents.  Only  three  or  fourca.'^ies  oc- 
cun*od  at  the  H6iel-D)eu,  Paris,  during  a  period  of  eleven  yeai*«.  Twenty-six 
cases  were  admitted  into  (lie  Pennsylvania  Hospital  during  a  period  of  forty - 
fouryeai"s.  As  far  as  the  individual  pieces  broken  have  been  noted,  the  meta- 
tarsal bone  of  the  great  toe  was  most  iVequently  involved,  namely,  soveu 
limes;  and  next  to  this,  the  fifth  or  metatarsal  bone  of  the  little  toe,  four 
times.  The  displacement  which  follows  usual]3<'  consists  in  the  depression 
of  the  phalangeal  fragment. 

In  the  simplest  form  of  these  fractures — that  is,  where  they  are  unat- 
tended by  laceration  and  crushing — the  prognosis  is  not  unfavomble.  Even 
in  compound  fractures  the  repair  is  often  very  rapid  Hamilton  has  seen 
the  niL'tatarsal  bone  of  the  little  toe  severed  with  an  axe  and  yet  healed  in 
thirty  days.  Delamotio  gives  a  case  in  which  the  first  four  metatarsals  were 
divided  in  a  similar  matiner,  which  yet  i*ecovered  in  forty  days. 

Treatment. — A  piece  of  binders*  board  should  be  moulded  to  the  poste- 
rior i)art  of  the  leg  aud  to  the  pole  of  the  foot,  the  latter  being  nearly  at 
a  right  angle  with  the  leg.  This  splint  must  be  well  padded,  and  all  the 
incqualitiesfiUed  with  oakum  or  cotton, so  as  to  maintain  the  natural  form  of 
the  sole  of  the  foot.  Any  dis|>lacemenl  should  be  cori*ected  by  such  manipu- 
lations as  ordinary  skill  would  suggest,  after  which  the  splint  should  be 
secured  to  the  foot  and  leg  with  a  ndler. 


Fractures  of  the  Phalanges  of  the  Toes. 

It  is  very  rare  lo  meet  with  a  simple  case  of  fracture  of  one  of  these 
phalanges;  genei*ally  the  injury  is  attended  with  so  much  damage  to  the 

*  Dr.  B.  run  Langtnlieck,  B.  xx.,  187S. 


1046 


INJURIES  AND  DISEASES  OF  THE  OSSEOUS  SVSTEM. 


Other  part«  as  to  necesnitate  amputation.  The  f^mat  toe  ib  the  one  comroonlr 
broken,  and.  an  has  beon  observed  by  Lonsdale  and  others,  its  fmcture  m 
ofYon  attended  with  unusually  severe  symptoms,  such  aa  swelling  of  (he  fi»ol, 
and  even  of  the  entiiv  limb,  glandular  enlar^L^mentn.  multiple  ab^ecHf<e».  and 
exhaimting  hectic  symptoms.  This  in  indeed  true  of  other  injuries*  afleotinij 
this  part  of  the  foot.  Mulgaiy^ne  states  that  of  forty-three  ariiputatiuus  uf 
the  gi*eat  too  for  injuriew,  in  the  different  hospitals  of  Paris,  seven  proved 
falah  When  the  fool  is  broken,  it  is  usually  due  lo  Kome  vvei>(ht  fallintcwiih 
crusliin^  I'orce  upon  it,  and  the  great  too,  bein;^  most  prominent,  receives  the 
principal  injury.  Mobility  and  crepitus  indicate  the  nature  of  the  ease, 
and  the  simplest  plan  of  treatment  is  to  apply  a  starch  or  silicate-of-iaoda 
dressing ;  or  u  piece  of  light  wood,  or  of  binders'  board,  well  padded,  mav 
be  secured  with  a  roller  to  the  plantar  surface  of  the  affected  toe,  extend- 
Jng  back  under  the  sole  oi'  the  foot,  so  as  to  give  tixation  to  the  aietutarao- 
phalangeal  joint. 

DISEASES  OF  THE   BONES. 

The  osseouB  eyBtcm  is  liable  to  morbid  processes  similar  to  tboee  which 
affect  the  sofY  parts.  modiHed  in  some  degree  by  the  presence  of  the  inorganic 
salts  which  give  solidity  and  hardness  of  texture  to  the  skeleton.  The 
anatomical  construction  of  a  bone,  particularly  one  belonginir  to  the  elaiioa  of 
long  bones,  furnisheH  a  very  natuml  ba.>*is  for  the  division  of  its  inflammatorjr 
affections.  A  bone  is  suiTonnik*d  exiernally  by  a  libro-vascular  membrane,—^ 
the  periosteum, — and  internally  encloses  the  ondosteum  or  medullary  mem- 
brane, prolongations  of  which  extend  into  the  cancellated  tisaue  around  the 
medullary  canal. 

The  inflammatory  diseases  are  the  following  : 

1.  Pt^riostitis,  an  inflammation  of  the  periosteum  or  external  invoeting 
menibrjuic.  2.  Osieitis^uu  inflammation  of  the  bone  proper.  3.  Enrlojitrittjn^ 
an  irirtnnimation  of  the  medullary  mcmbnuie.  4.  Offteomyelitis,  an  inflam- 
nuilion  of  both  the  medullary  membrane  and  the  surrounding  bt^ne,  particu- 
larly of  its  cancellated  siruetuiv,  5.  Chondritt's,  an  inflammation  of  the  articu- 
lar cartilage.  The  four  stnietUTVs,  viz.,  periosteum,  bono,  en<lohteuni,  and 
cartilage,  are,  in  a  certain  Kense,  one. — that  is.  the  vital  connection  or  the  con* 
tinuity  of  structure  is  so  intimate  that  disease  in  one  part  may  readiJy  ex 
tend  to  the  others,  thus  involving  the  bone  in  its  entirety.  This  statoment 
does  not  apply  with  e4]ual  force  to  all  parts  of  the  bone  at  all  periods  of 
life;  the  cartilage  which  separates  the  ejiiphysis  ft'om  the  diaphysis  appean 
to  render  the  blooil-ve-iHel  supply  nf  the  one  independent  of  that  of  the  other. 
Thus,  in  coxaigia,  and  in  the  like  disease  of  the  Knee-joint,  the  inflammatioQ 
clings  to  the  articular  ends  of  the  bone,  the  shaft  remaining  unaffected  .  and 
in  caries  located  near  the  end  of  the  shat\,  the  disease  shows  little  tendency 
to  implicate  the  joint. 

Bone  is  liable  to  be  attacked  by  other  diseases,  which  may  or  may  Doi 
originate  in  a  pre-existing  inflammatory  condition,  and  which  are  the  roaatt 
of  a  constitutional  statu,  as  syphilis,  tubercle,  rheumatism,  cancer,  o«teo< 
malacia,  rickets,  hypertrophy,  and  atrophy. 

General  Anatomical  Considerations. — The  bones  consist  of  an  extemni 

fiaci  layer  and  an  itiiernal  '*p*>ngy  or  cancellated  tissue;  and,  in  tho  mflmf 
ong  bones,  of  a  medullary  canal  in  the  centre.     They  are  surr«'  \' 

laminated  periosteum,  the  flbros  of  which  are  closely  interu'oven,  i 
ture  is  coniU'Cted  to  the  bone  which  it  invests  by  filamentous  ]»r<»loni 
of  its  own  tissue  and  by  blootl-vesscls,  which  ramify  in  the  sujicrflcial  li 
of  the  pcHosteum  and  afterwards  pass  ihi'ough  the  deeper  laminait,  Tbrougll 
all  portions  of  the  l>>ne  run  canals,  called  Haversian  c4inals.  These  open  out' 
ward  upon  its  surface,  and  also  inward  towards  the  medullary  c*vUy,  aod 
are  lined  by  u  small  amount  of  connective  tissue,  which  servos  to  ctmtiect 
the  vessels  to  the  walls  in  which  thuy  lie.     On  the  inside  of  the  medullary 
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cavity  there  is  a  tielicate  fibro-vascular  membrane, — theendoHteum, — which 
siipportrt  the  Tnediilla.  nnH  the  tHvmions  of  whit-h  ponrtrate  inlo  the  cellj*  of 
the  Hpongy  tinHiai.  The  vessels  which  ramify  thi*<»u:^li  the  llaversiaii  eanala, 
and  the  ecmneelivo  tissue  whicii  liniMs  the  latter,  are  eontinuous  with  the 
periosleuni  and  its  vessels  and  wirh  the  endosteum  an<l  its  vessels.  The  ar- 
ticular ends  Hre  lij)i)ed  with  CHrliiti^^e,  belon^in^,  however,  to  the  same  j^roup 
of  tissue  (uonnec'tive)  as  the  ntlier  portiorm  of  hone. 

Rxeupt  as  it  may  be  sliijhtly  modirted  by  the  presence  of  inorganic  Milts, 
inflammation  of  hone  doits  not  differ  in  its  phemmiena  from  the  mime  prm'eas 
elsewhere.  It  has  the  same  stages  of  delermiTiation.  congestion,  ana  trans- 
udation ;  it  is  attended  by  like  etTusions  of  serum,  lymph,  leucocytes,  blood, 
or  pus;  it  may  be  followed  by  induration  (.^Wfrww),  or  by  sol^eningand  atro- 
phy ;  and  it  may  result  in  ulceration  {caries),  or  in  mortification  {ne4:rosis), 

PeriostitiB. 

Inflnmmalion  of  [ho  penosleum  appears  under  two  difforont  forms,  the 
chriHiic  and  the  acute,  or  the  circuviscribetl  and  the  flijfH^ed. 

It  is  rarely  the  ease  that  the  inflammation  is  confined  strictly  to  the  peri- 
OHteuiM  ;  it  involves  also  a  portion  of  the  compact  tissue  of  the  bone  with 
which  it  is  oonnected,  giving  rise  to  an  osteitis,  or,  by  extension  into  the 
medulla,  may  end  in  osieomyelitis. 

When  the  disfa^earihes  from  constitutional  conditions,  n(»t  all  the  bones  of 
the  skeleton  aiv  alike  liable  to  be  attacked.  Syphilitic  periostitis  generally 
elects  the  tibia,  the  ulna,  the  clavicle,  and  the  cranial  bones. 

When  the  subjects  of  the  {Iise4ise  are  children  with  a  tuberculous  diatheRis, 
the  tibia,  the  femur,  the  i*adius.  and  the  ulna  are  attacked  in  prcfeivnee  to 
other  bones.  When  the  disease  begins  ni^r  the  articular  ends  of  bones,  it 
should  be  always  regarded  with  anxiety,  as  the  continuity  of  the  jicriosteum 
with  the  synovial  membrane  and  with  the  ligaments  of  a  joint  will  favor  the 
extension  of  the  morbid  action  to  the  latter. 

Caises. — InHinnmaliou  may  be  excited  by  external  injury  fVom  blows, 
fractures,  gunshot  and  other  wounds,  and  i  have  no  doubt  is  iVecpiently 
induced  by  violent  contraction  of  the  muscles,  the  tendons  of  which  are 
implanted  u|>on  the  membrane.  The  same  influence  is  active  in  the  produc- 
tion of  4)steitiH.  Periostitis  may  also  bo  excited  by  a  progressive  osteitis. 
Among  the  internal  constitutional  causes  producing  periostitis,  usually 
chronic,  are  tubeivie,  syphilis,  gout,  and  rheumatism.  It  may  arise  from 
exposure  to  the  action  of  certain  medicinal  substances,  as  mercury  and  the 
fumes  of  phoMphorus.  Occasionally  1  have  seen  periostitis  pi*oduced  by  dis- 
ease of  the  kidneys. 

Sv.MPToMs. — Circumscribed  periostitis  or  chronic  periostitis  is  characterized 
by  local  tenderness,  pain,  and  swelling,  without  any  very  marked  redness  at 
tlrst ;  the  pain  is  usually  incivaHed  at  night,  often  attaining  great  m-verily 
when  the  patient  becomes  warm  in  bod.  The  swelling  is  not  abruptly 
defined,  but  fades  ofll'  into  the  afijoining  parts,  and  is  round  in  form. 

In  fither  instances  the  hymptonis  pursue  a  more  acute  r-onrse.  The  skin  is 
discolored,  the  tenderness  becomes  exquisite,  and  the  entire  limb  is  disabled, 
accompanied  by  more  or  U-ss  constitutional  di.-.turbrtnce. 

When  the  periostitis  ih  due  to  constitutional  influence*,  the  local  symptoms 
are  somewhat  nKMliHed.  If  of  rheumatic  origin,  the  pain  will  often  change 
or  move  from  place  to  place,  the  articulations  wuflering  most  ;  the  integument 
become?*  white  and  glossy, — nirely  red. — and  thickened.  There  will  be  also 
signs  of  defective  bbx)d  depuration,  manifested  in  the  abundance  of  unitea 
•which  anpear  in  the  urine,  and  in  a  peculiar  sour  perspiration  which  collects 
on  the  slcin. 

pATHoi.ooy. — The  pathological  changes  in  circumscribed  periostitis  oonmst 
of  an  inflammatory  trunsudation  into  both  the  superficial  and  the  ileeper 
strata  of  (he  moinbranc.  torming  an  enlargement,  sometimes  termed  a  node. 
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Thi-*  tnmrtudation,  conftisting  of  tibiv)UH  lyrapb  and  leucocyte*,  senrestoform 
a  pramineiico  over  tliy  surfuco  of  the  bouo.  Afl-er  thi}*  fii-st  effect,  the  in- 
flamniuiory  pn-»diiel  will  undergo  orn*  of  three  chantren :  first,  it  may  bo 
gradually  absorbed,  a.s  are  similar  infiltration!*  elsewhere;  «eeondh%  fnMn 
coiitai't  with  the  bone,  it  may  undergo  ousirtcation,  much  in  the  same  manner 
as  in  fnicture,  in  which  event  there  remains  a  corresponding^  enlargement  or 
permanent  thickening  of  the  bone,  forming  hard  spines  and  rui^osilicus  or 
miniature  exostoses;  iliirdly.  suppuraiion  nmy  follow,  in  which  ease  a  partial 
death  of  the  underlying?  hone  takes  ])lace,  leaving  a  superticial  bone-ulcer, 
which  is  repaired  by  granulation  tissue. 

When  the  disease  is  the  result  of  ayphilis.  the  dostiny  of  the  node  may  bo 
approximately  determined  by  the  period  at  which  it  niake»  i(*»  appennince. 
Jf  in  the  advanced  stage  of  the  constitutional  vice,  the  tendency  will  be  to 
suppuration,  and  a*  a  consequence  a  portion  of  the  bone  will  die. 

Tkeatment. — When  ihe  petnosLitis  arises  from  a  traumntie  cauai»,  the 
eymjttoms  will  be  of  an  acute  character,  and  must  be  met  promptly  by  ele- 
vation of  the  pari,  and  the  application  of  leeches.  tVillowed  by  evaporatinjr 
lotions  of  lead-water  and  laudanum,  and  later  by  a  fly-blister,  over  the  alTocteil 
parts.  The  bowels  must  be  fi-eely  acted  upon,  and  the  diet  ivntrictod  to  light 
iarinufeons  articles  of  food.      Pain  is  best  coiUrolled  by  morphine. 

Should  the  use  of  these  rerae'Iies  fail  to  arrest  the  disease,  and  the  pain  and 
Hwelling  coutinuu  to  inci'ease,  a  free  subcutaneous  division  of  the  periosteum 
should  De  made,  after  which  the  parts  may  be  covered  with  a  flaxneed-meal 
poultice.  The  ett'ect  of  this  proceduiv  will  be  to  relieve  the  pain,  to  allow 
inflammatory  products  to  escape,  and  to  rescue  the  bone  tVom  cariea  or 
neciosis, 

When  the  periostitis  has  a  rhcMimatic  or  a  s,>'7)hilitic  origin,  nothing  an- 
flwera  so  good  a  purpose  a«  the  iodide  of  potash,  administered  in  do«»eti 
varying  from  ton  to  twenty  grains  three  or  four  limeu  a  day,  largely  di- 
luted with  water.  This  remedy  not  only  arrests  the  severe  nocturrud 
exacerbations  of  pain,  but  also  tends  to  bring  about  the  rei^ilution  of  the 
inflammatory  fornmtions.  Until  the  patient  is  brought  under  the  influ- 
ence of  the  remudy,  iho  sutTering  mubl  be  relieved  by  full  doses  of  opium, 
morphine,  or  laudanum. 

The  indiniilion  of  the  soft  parts  over  the  bone,  which  is  due  to  a  peripb* 
ernl  extension  of  the  inflammation  from  the  periosteum,  and  which  some- 
times  renuiins  after  the  original  disease  has  been  vant^uished,  is  best  niaoa|^ed 
by  theapplieaiion  of  the  tincture  of  iodine,  or  by  massage,  followed  by  ana 
pressure  with  a  r4»ller. 

Acute  or  Difitised  or  Infectire  Feriostitii  is  often  a  most  formidable  di»> 
ease.  It  is  rarely  seen  after  Iwenty-tive  years  of  age.  being  generally  met 
with  between  the  tenth  and  the  fifteenth  year  of  life.  Hinl  it  atfocts  bo\'B 
oftener  than  girls.  Although  it  is  said  acca.»ionally  to  aritjie  fVom  lotal 
violence  in  healthy  subjects,  yet  such  cases  must  be  very  rare.  AntecedenI 
to  such  a  condition  thei*e  is  either  a  tuberculous  diathesis,  or  eke  a  de. 
praved  state  of  the  general  system  supervening  on  some  exhausting  fvvtir 
from  which  the  paiieiit  has  sutfered  The  long  bones  ai'e  in  most  instaneciA 
the  ones  attacked,  aud  of  these  the  lemur  and  the  tibia  most  commonly  sulfur 

The  |>r(igress  of  the  diseawr  is  often  exceedingly  i^apid. 

SvMiToMs. — .\  dirt'used  swelling  makes  its  appearance,  which,  aflor  a  tine, 
become^  red.  [lits  on   pressure,  is  jminful,  and  is  either  preceded  or  ac^^um- 

f>anied  by  shiverings.  lover,  a  temperature  of  103*  F.  and  over,  and  e>ouipM« 
08S  of  appetite.  The  limb  becomes  exceedingly  sensitive  and  helptt»HH.  Th« 
swelling  may  extend  over  the  whole  length  or  only  a  portion  of  the  limb 
involved,  though,  as  a  rule,  it  does  not  include  the  joints  The  ditfiu^d 
character  of  the  swelling  is  well  calculated  to  mislead,  aud  ol^ou  irrviiarabk) 
damage  in  done  to  the  bono  before  the  true  nature  of  the  diMja&tu  w  ev«A 
suspected. 
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DtAONosi8. — The  real  chunicter  of  the  complaint  may  bo  deduced  t>om  the 
followiui?  cirt'iiin(*tuiitrt*:  tii*yl.  iho  ai^e  of  the  patient.  iiBuuIly  under  twelve 
years,  and  its  havincf  either  the  history  of  a  pi-evious  injury,  receivod  six  or 
eight  days  hofore  the  invasfonof  the  attack,  or  the  well-exprc«ned  iiidicaiionfl 
of  a  tnberfnilous  Htate  of  the  system  ;  Hocondly,  i  he  presfnco  of  a  ditfiined  Hwell- 
ing  and  of  pniu  hofoi-o  any  disooloralion  of  the  ?ikin  \a  diso*.ivei*ed.  and  iho 
limitation  ot' the  swelHiii;.  the  latter  rai*oly  extending  beyond  a  joint:  thirdly. 
the  prosenoe  often  of  an  cnlarijfoment  of  the  HUperticial  veinn  i.ti'  the  limb,  in 
consequence  of  the  mechanical  resistance  uffered  t"»  the  circulation  through 
the  deeper  rrnnks.  of  which  tht^  rii*Hl  are  tributarien. 

Pathology, — iJitfuscd  periwtitis  differs  from  the  iiraite<i  or  chronic  variety 
mainly  in  (hu  acute  character  of  the  inflammation.  There  is  at  tiret  botn 
a  subperiosteal  and  a  periosteal  ti-auKudation,  consisting  of  serum,  lymph, 
loucocytOB,  and  ivd  bl*io<i-corpu»cles,  which  separate  the  peritwsteum  from 
the  bone,  finally  entling  in  the  formntitm  of  pu«.  The  supjturation  nmy  Iw 
limited  to  only  a  )>ortit^n  of  tiio  borie.  or  it  may  detach  the  membrane  up 
and  down  as  far  as  the  cartila<;e  sepanilintr  the  diaphvftis  from  the  epiphy- 
sis,  beyond  which  the  disease  seldom  exiendh.  timiiirh  in  some  instances  it 
has  been  known  to  transeend  these  boundaries  and  implicate  the  jointa. 
The  effect  of  disturbiu)^  the  blood-vessel  connection  between  the  bone  and 
the  periosteum  is  to  desinn*  the  firmness  of  the  supeiiicial  fibres  of  the 
former,  and  finally  to  cause  its  comphnt  death.  Tl»e  affection  Beldom  ap- 
pears in  the  severe  form  without  the  coexistence  of  osieomyelitis.  The 
prej*ence  of  infective  organisms  as  being  prominently  concerned  in  the 
causation  of  the  tlisease  cannot  well  be  doubted.  In  its  advanced  stage  the 
purulent  prt>ducts  find  their  way  through  openings  in  the  penosteum  and 
spread  through  the  Hurrounding  ti^eitues. 

pRoaNodis. — In  cases  where  the  diseane  is  quite  limited,  aflor  the  evacua- 
tion of  the  abscess,  granulations  may  spring  up  from  the  jwrioHleum,  or.  if  a 
superficial  portion  of  the  bone  dies  and  bccomet*  detached,  from  the  Haver- 
sian canals  of  the  osseous  tis.-!iue,  and  a  sound  cicatrix  may  be  estaltlished. 
When  there  is  extensive  suppuration  around  the  bone,  the  risk  of  purulent 
infection  is  verygi'eat;  and  when  a  considerable  portion  or  the  entire  diaph- 
ysis  of  the  bone  becomes  necrosed,  the  patient  may  finally  perish  from  ihu 
prolonged  sujtpui-ation,  which  must  continue  until  the  dead  shaft  or  the  se- 
fjuostrum  can  be  removed, — the  work,  it  may  be,  of  many  months. 

Trkatment. —  If  the  disease  be  recognized  early,  it  is  susceptible,  in  favor- 
able cases,  of  resolution.  For  the  accompiishmenl  of  this  end  the  limb  should 
be  elevated  aud  fre*?  incisions  of  the  periosteum  made,  followed  by  the  thor- 
ough painting  of  the  parts  with  the  tincture  of  iodine.  This  remedy  has 
been  extolled  by  Billroth,  and  certainly  is  a  very  efficient  agent.  It  should 
bo  applied  twice  in  the  twelve  hours  of  the  day.  The  bowels  should  ho 
briskly  moved  by  a  cathartic,  and  in  thirty-six  hours,  if  the  swelling  and 
pain  do  not  begin  to  subside,  the  parts  should  be  covered  with  a  blister,  over 
which  may  be  laid  a  light  flaxsced-meal  poultice.  The  warmth  of  the  latter 
hastens  the  action  of  the  vesicant,  which  will  most  likely  be  well  raised  in 
sLx  or  seveu  hours,  it'  in  deiiancQ  of  these  measui*eH  the  disease  does  not 
yield,  and  fluctuation  c^n  bo  ascertained,  one  or  sevei'al  incisions  through  the 
soil  parts  down  to  the  iKjne  should  be  made,  so  as  to  give  a  ivady  exit  to  the 
pus.  and  antiseptic^  s(iluiions  should  be  frequently  thiYJwn  into  the  wound. 
To  counteract  the  exhausting  effects  of  the  suppumtion,  quinine  and  iron 
must  be  administered,  together  with  stimulants  and  the  most  concunlmtod 
nourishment.  If  the  bone  perishes,  its  removal  should  he  efTeclod  at  as  early 
a  perio<l  as  possible,  unless  the  patient  labors  under  much  febrile  disturbance 
of  the  system,  when  it  is  better  to  delay  opei*ative  interference  until  the  cir- 
culation becomes  more  quiet.  The  reproduction  of  the  bone  may  be  expected, 
as  the  osteogeneiic  property  of  the  periosteum  of  the  coDtiguous  bone  is  not 
permanently  destroyed  by  the  disease. 

If  the  disease  arises  IVom  constitutional  syphilis  or  tmnx  rheumatism. — a 
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oase  of  which  I  havo  never  seen,  and  the  existence  of  which  I  doubt, — fhll 
dosoB  of  the  iodide  of  potash  will  be  indicaled. 


Osteitis  and  Caries. 

Inflammation  of  bone  may  be  \i\\\xev  superficial  or  deejt;  that  is.  it  may  he 
confined  to  the  external  portions  of  either  the  lon/r  or  the  ?fhort  bone*s  or 
may  extend  to  iheir  deeper,  cancollalod  tissue,  inclndiujj:.  in  the  cylindrioil 
clasH,  also  the  medullary  ulructure.  The  disease  Ih  uisually  chronic  in  ita 
coui*8e,  and  is  genorall}'  associated  with  periostitis  and  endosteilis,  either 
primarily  or  secondarily. 

Causes. — The  cansen  are  pi*e<lirtpo8ini;  and  exciting.  Among  the  prediv 
posing  causes  are  tubercle,  rheumatism,  83']>hi!i8,  and  those  blood-changes 
which  are  engendered  by  low  forms  of  fever.  Age  exenuses  a  powerful 
predisposing  influence.  A  very  large  proportion  of  the  inflammatory  di^ 
«a«eB  of  bones  occurs  during  early  life  or  during  the  active  growing  period 
of  osseous  tissue,  and  when,  of  eoni'se,  the  nutritive  processes  arc  at  high  tide 
from  the  large  amount  of  blood  attracted  to  the  epiphyses  and  the  deep 
strata  of  the  periosteum.  Under  such  conditions  it  Ih  not  difficult  to  under- 
stand how  the  reckless  movements,  and  the  strains  and  shocks  which  the 
skeleton  receives  during  irrej^ressihle  childhood  and  adolescence,  may  convert 
a  physiological  into  an  inflamnmtory  state.  Among  the  determining  or  ex- 
citing causes  may  be  eininu' rated  blows,  strains,  violent  contraction  of  muscles, 
compound  fractuivs,  blood  changes,  and  exposure  to  a  damp,  cold  atmosphere. 
iSymptoms. — One  of  the  earliest  signs  of  osteitis  is  pain  This  may  l»e 
very  nlight  at  fii'st,  but  becomes  more  pronounced  as  the  disease  advances, 
cBpecially  when  pressure  is  made  over  the  afl^ected  part.  After  a  time  it 
becomes  a  deep-seated  ache,  boring  or  gnawing  in  its  chai*ncter.  and  gener- 
ally much  aggravated  at  niglit,  or  when  the  patient  Injcomos  wami  in  bed, 
or  when  the  limb  is  rudely  handled.  Accompanying  the  pain  is  difniaed 
swelling,  which  is  of  an  a»denmlouB  nature*,  as  shown 
Flo.  883.  by  the  indentations  lef^  in  the  eoO  parts  when  pressed 

U)>(m  with  a  finger.  As  these  symptoms  hoiong  to 
periostiiin,  it  is  a  difficult  task  to dtsMoriatt*  the  iwniir 
to  dinlinguish  the  one  from  the  other,  and  if  we  c^miM. 
the  practical  value  of  such  knowledge  would  Ims  of 
nlight  importance.  It  is  very  ceriain  thai  neither  can 
long  exist  separately  without  the  other  being  inv(dvcd 
in  the  same  ti*ouble.  The  symptoms  whnm  indicate 
that  the  osseous  tissue  is  implicated  are  the  iM>rBl»<l«*iMv 
of  deep-seated  boring  painn.  and  long-continued  alter- 
nations of  improvement  and  relapses.  When  \h»  ii»- 
flammatiou  is  chiefly  periosteal,  it  is  usual  to  have  Uie 
surface  of  (he  hone  studded  over  with  little  masH^s  of 
bone,  or  osteophytes.  The  same  condition  will  follow 
osteitis,  though  not  at  so  early  a  perirni  in  the  progrvMi 
of  the  disease.     (Fig.  883.) 

Caries. —  If  the  disease  advances  to  ulceratii»n  fir" 
cnric-'.  the  thickening  around  the  bone  1h'c<»iiu*!*  nw»r» 
nolireablo,  the  t^uperineumbent  plane* of  t.iM-^ue  bi<<M.imv 
intiltraled  with  intlumrnaLoiy  neoplania,  lymph,  and 
louocytcH,  giving  rise  both  to  indunitiioi  nod  K* 
Htructiiral  allenitioii.  the  nornml  »truclure.s  iK^injy  r^ 
placed  by  c(>nnective  and  fni  tissue.  If  the  inflamnui' 
lion  is  circumscribed  in  circumferenee  or  in  depth,  or 
in  both,  the  vitality  of  the  portion  involved  will  in  all 
probability  be  destroyed,  and  it  will  scfMirate  fnun  the  bone  either  in  the  forw 
of  a  scale  (exfoliation)  or  in  small  particles.     Coincident  with  thecH»  changn^ 


UiM  llliiA  *ii4]  flIxilA  ftnd  *•>■)<• 
of  tlip  UinMuf  i(ii>  iHt«tM.  rpJin 
o*i«l(U 


OSTEITIS  AND  CARIES. 


1051 


Pio.  884. 


(.'■rlt^ft  uT  ulcrr  of  lliv  tibia. 


and  flB  preliminary  to  one  of  ejoetioD.  the  soft  parts  over  the  affected  portion 
of  the  bones  become  inflamed,  and  an  absceba  0(>en8  upon  the  wurfaci'.  li'  a 
pro!>e  i8  now  inserted  into  this  o|)ening.  it  will  ho  brought  into  ci»ntact  with 
either  a  movable  fragment  or  with  a  rough  and  irregular  surface  of  bare 
bone.  The  Hcrixation  imjmrted  to  the  linger  will  be  peculiar,  and  ran  scai'ooly 
fail  to  reveal  what  has  o<*c:urn»d.  When  the  affected  part  bflongn  to  the 
short  or  in*egular  class  of  bones,  inntead  of  se^len  or  crumbling  particles 
being  detached,  the  dead  portion  will  often  Heparalo  in  a  small  shapelena  mass. 
Al^er  the  disengagement  and  expulsion  of  the  dlHorganiKed  fragments,  a 
cavity  remains,  the  surface  of  w^hich  consista  of  minute  ridges  and  ppicula? 
of  bone,  presenting  a  rough,  gnawed  appearance,  and  constituting  a  bone  or 
carious  ulcer.  (Fig.  884.)  This  ulcer  is  liable  to  all  the  coii4)lieations  which 
befall  ulcers  of  the  soi\  parts;  that  is,  it  may  heal  up  spontaneotisly,  it  may 
extend  in  circumference  and  in  depth,  it  may  remain  weak  and  indoletil, 
without  any  tendencv  to  ivpair,  or  it  may  be  tilled  with  a  rank  growth  of 
gmnulation  tisHuo,  which  wilt  not 
only  overtop  the  <ioprvssii>n  in  the 
bone,  but  also  protrude  tbrough  the 
sinus  in  the  soft  parts. 

Caries  often  exists,  followed  by 
complete  repair,  withoiit  any  ex- 
terual  opening  being  formed.  This 
is  frequently  witnessed  in  Pott's 
disease  of  the  K|Mne. 

When  the  iiitlainmation,  instead 
of  lingering  in  the  superficial  hiycra 

of  bones,  extends  into  the  deeper  or  cancellated  tissue,  it  forms  internal  or 
deep  osteitis.  The  more  abundant  the  cancelli,  the  greater  will  be  the  ten- 
dency of  the  dinease  to  spread.  Accordingly,  we  tind  that  the  Iwnes  of  the 
carpus,  the  tarsus,  the  vertebral  column,  and  the  articulating  ends  of  the 
long  bones  are  most  commonly  affected. 

Pathology. — The  changes  which  take  place  within  the  hidden  recesses 
of  bone  in  simple  inflammation  are  aualogous  in  most  ivspects  to  the  phe- 
nomena wliicli  characlerixe  a  similar  process  in  other  tissues  and.  as  1  have 
said,  the  iuflatnnialory  process  is  rarely,  if  ever,  con tined  to  what  is  generally 
un(lei>itoo<l  as  osseous  tissue,  btii  involves  also  the  periosteum,  the  medullary 
membrane,  and  the  intermediate  net-work  of  connective  material.  The 
vessels  lodge*l  in  the  Haversian  canals  become  ovor-distended  with  blood;  a 
fVee  transudation  of  liquid  and  cell-elements  takes  place  into  the  scanty  con- 
nective tissue  between  the  vessels  and  their  enclosing  walls.  Part  of  this 
perivaAcidar  connective  tissue  is  converted  into  a  sotTi  jolly-like  substance  by 
the  dissolution  of  its  corpuscles,  and  possibly  some  of  the  latter  may  paM 
from  a  stable  to  an  active  stale.  ReH|>onBive  to  the  presence  of  this  fresh 
brfKMl  of  wandering  cells  and  tibrinous  transudation,  a  chanire  occurs  in  the 
walls  of  the  Havei-sian  canals,  the  lacuna?,  and  the  canaiiculi.  They  begin 
to  enlarge,  not  by  virtue  of  any  elastic  property,  but  probably  froni  the 
solvent  or  eroding  action  of  some  constituent  belonging  to  the  inflammatory 
neoplasm  (it  may  be  the  osteoclasts  of  Virchow)  actuig  upon  the  usseous 
salts  and  thus  dissolving  their  connection  with  the  organic  matter  of  the 
Iwrne.     These  walls  become  wider  and  |>erforaled,  the  contiguous  channels 


opening  inlo  one  another,  until  the  bone  assum'es  somewhat  the  appearance 
porous  condition  of  (cancellated    tissue.     New   vessels  are  de- 
veloped  and  lie  embedded  in  the  midst  of  the  triinsudation.  thus  funning 


granulations,  which  grow  in  all  directions  into  the  vacuities  lelY  by  the 
widened  and  porous  remains  of  the  Haversian  canals.  The  continued  pnv 
liferalion  of  iht^se  granulations  may  destroy  the  bono  for  some  distance 
around  the  focus  of  disease.  In  this  work  the  bone-corpuscle»i  lake  no  part; 
the  essence  of  the  process  concentrates  tn  tlie  changes  which  occur  in  the 
walls  of  the  vessels  and  in  the  connective  tissue  which  lies  in  the  Haversian 
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canals,  the  result  of  which  is  simply  one  of  deatruction  to  the  bono  without 
any  power  on  tht*  part  of  tho  latter  to  resist. 

Ill  this  rapid  onlnrgeuient  of  iho  vascular  channels  of  bon«  in  osteitiii  we 
bavL-  a  beautiful  illu^^tration  of  the  wonderful  adaptation  of  ti;48ueB  to  meet 
extraordinary  conditions,  ('ont^iilerini^  thy  T-eaintance  an<l  the  Hnmll  siae  of 
thoHO  canals,  unlo:**  the  change  whici»  has  been  described  did  follow,  the 
vessels  themselves  would  be  so  rapidly  compressed  by  the  intiltration  Sks  lo 
destroy  the  life  of  the  bone,  causing  extensive  necrosisi.  for  it  must  he  remem- 
bered that  any  sudden  Bwelling  of  a  hone  from  intlamniatory  iutilti*ation  ii 
imposrtihie :  eftpooially  is  this  so  in  the  compact  jmrlions  of  btme.  The  ext^n- 
siou  of  cariet),  like  that  of  ulc<.>rution  in  the  soft  partB,  is  limited,  in  favor- 
able cases,  by  an  inflammatorv  iiiSltralion  into  the  sound  bone  immediately 
around  the  ui<ieased  portion.  Thitt  fills  up  the  canoeUi  of  the  osseoim  tijl6U(^, 
and  ut  the  same  time  dissolves  the  connection  between  the  diseased  and 
the  sound  bone,  the  former  bn-akinji^  up  into  small  particles,  which  are  either 
discijarired  tlirough  an  external  opening,  when  such  exists,  or.  in  the  al>HeiK-c 
of  this  openini;,  undergo  int^retitial  absorption.  The  discbargew  ivsultin^ 
from  caries  of  bone  are  composed  of  the  lime  salts,  mingled  with  pUH,  blood, 
globules  of  oil,  and  minute  particles  of  osseous  tissue. 

In  BU])Orficial  caries,  with  an  external  opening,  when  the  disease  is  anvstinl 
and  tbe  necrosed  portions*  have  been  detached  and  expelled,  therepairiseffocied 
by  an  abundant  production  of  granulation  tissue,  derived  from  the  voPt^Uoa 
tho  walls  of  the  remaining  cavity.  This  is  converu^d  into  ribi\>us  material, 
which,  after  tbe  healing  of  theexternal opening,  becomesooiitinuous  withtho 
superincumhotit  tissue,  and.  as  it  confractn  and  timiUy  ossitictf,  causes  the  do- 
pressed  cicatrix  which  it*  so  oil  en  seen  remaining  atU'r  ibis  form  of  boue-diseajN». 

Prognosis. — Inflammation  once  fully  established  in  a  bone  rarely  tcrmi- 
sates  by  i*esohuion,  though  such  an  event  is  not  impossible.  The  evileffecia 
of  the  disease  may  be  local  in  their  natuiv,  that  is,  they  may  be  limited  to  thv 
destruction  of  a  portion  of  the  bone  involved,  which  subsccjuently  undor]go<« 
reparation  without  materially  impairing  the  usefulness  of  the  part.  When 
tbe  disease  implicates  a  joint,  the  function  of  the  articulation  will  mostprob- 
ably  bo  desti-oyed.  When  to  the  morbid  action  in  the  bono  thei^)  is  fldaod  s 
deeply-rooted  vice  of  the  con>itilulioti,  rendering  the  latter  acutely  sensilivo 
to  the  presence  of  the  inflammatory  i»roduots,  the  danger  is  greath'cnhancod 
by  the  hectic  symptoms  which  are  likely  to  follow.  The  social  position  of 
the  patient  should  also  exeivise  due  weight  in  forming  a  proguosis.  as  niXcn 
among  the  p(»or  and  indigent  chwses  an  inability  to  command  the  pro|K'r 
dietetic  and  hygienic  conditions  deprives  the  surgeon  of  the  most  pot<*ot 
means  lor  controlling  the  disease. 

The  age  at  which  the  disease  appears  constitutes  another  importADt  coo* 
sideratiou.  If  in  mature  or  in  advance*!  life,  the  prospect  of  recovery  is  Iom 
promising  than  when  the  patient  is  young. 

Treatment. — The  treatment  necessary  in  osteitis  18  both  local  and  cuiuti- 
tutional. 

When  the  disease  can  be  cleariy  traced  to  a  traumatic  cause,  independent 
of  any  marked  constitutional  predisposition, — a  condition  certainly  very  un- 
usual,— benefit  will  he  derived  fVom  the  Ifx^al  ahstniciion  of  blood,  and  eleva- 
tion of  the  part  when  |>ori.>'ible,  followed  by  the  use  of  blisters  and  warm 
emollient  poultices  medicated  with  laudanum.  In  addition  to  those  liK'al  appU- 
cations,  the  bowels  should  be  thoroughly  acted  upon,  al\er  which  cnhmicd  ami 
opium,  given  in  small  and  repeated  doses,  will  pmve  to  be  the  most  elHeieiil 
remedies  at  our  command.  The  mercurial  may  be  administered  in  doses  of 
half  a  gmin  every  four  hours,  with  one-fourth  of  a  grain  (»f  opium,  and  uui- 
tiously  continued,  always  stopping  short  of  the  poiut  of  pro<lucing  pty&liflBi. 
If  the  pain  is  not  urgent,  the  opium  need  not  l>e  given  oflener  than  once  in 
five  or  six  hours.  The  diet  for  the  first  few  days  should  be  restricted,  aftjer- 
wards  it  may  be  more  Hberal.  Stimulants  are  contra  indicated.  When  the 
pain  continues  severe  and  persistent,  the  bone  should  bo  freely  exputsed  by 
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an  incision  and  ono  or  two  openings  made  into  lU  cancellated  tiasue  by  the 
trephine.  In  no  other  way  can  the  pain  be  so  quickly  and  permanently 
relieved. 

In  iho  great  majority  of  caHoa,  however,  the  surgeon  has  to  deal  with  an 
oeteitis  the  local  maniicstatioMH  of  wbich  are  only  oxproBsions  of  a  general 
state  whieh,  in  spite  of  all  his  resources,  will  niti  a  netinite  courrte  ;  conse- 
quently the  treatment  must  be  purely  expectant,  and  local  measures  are  of 
little  value.  I  am,  of  course,  not  here  speaking  of  the  disease  as  it  afTecia 
joints. 

The  general  health  takes  precedence  of  everything  else.  It  will  be  neces- 
sary to  direct  the  use  of  fixtd  rich  in  all  the  plastic  elements  of  nutrition,  such 
as  milk,  eggs,  and  meat,  with  fruits  in  thtir  season,  and  to  cause  the  pfttient 
to  live  as  much  as  posHible  in  the  open  air  and  to  migrate  during  the  heat  of 
the  summer  months  lo  the  noa-side  or  the  mountains.  If  the  appetite  fads, 
or  should  emaciation  set  in,  (luiiiinc,  the  iodide  of  iron,  the  ioilide  of  potash, 
and  cod-liver  oil,  with  preparations  of  mall,  will  be  founrl  exiremelv  usetul. 

When  the  osteitis  terminates  in  ulceration  or  caries,  it  may  be  rccoguiKed, 
if  an  external  opening  is  present,  by  the  use  of  a  probe,  ror  this  purpose 
the  ordinary  silver  instntment  of  the  pocket-case  (Fig.  S8b)  will    usually 

Fig.  885, 


SUrer  ptotw. 


suffice,  or,  should  the  sinuses  be  tortuous,  a  probe  made  of  a  piece  of  light 
spii'al  wire  may  be  employed,  which,  from  its  flexibility,  can  be  insinuated 
into  the  winding  track.     (Fig.  886.) 

Frequently,  in  caries,  whether  from  syphilitic  or  other  causes,  the  diseased 
bone  will  be  discbargeit  in  minute  particles,  intermixed  with  pus,  and  the 
case  will  undergo  a  spontaneous  cure, — a  fact  which  should  teach  the  Hurgeon 
the  propriety  of  nut  being  too  forward  in  resorting  to  early  opei'ation. 

Fio.  886. 


Aotbor*!  KplnU  wire  pruba. 

When,  however,  nature  proves  unequal  to  the  task,  much  may  be  done 
towards  hastening  the  cure  by  removing  the  disensed  osseous  tissue.  This 
is  notably  the  case  where  the  caries  atfocts  the  head  of  the  tibia  or  the  os 
calcis.  The  danger  of  delay  in  such  cases  lies  in  the  involvement  of  adjoin- 
ing portions  of  the  bone  by  the  prolifci-ation  of  the  gmnulation  tissue,  so 
that  of  late  years  I  am  much  more  disposed  to  favor  early  operations  than 
formerly. 

The  removal  may  be  effected  in  either  of  two  ways:  by  destrnictive  acids, 
or  by  the  gouge.  The  acid  employe<t  for  thiK  purpose  by  Mr.  Pollock  is  the 
sulphuric,  which  is  applied,  after  exposure  of  the  diseased  portion  of  bone, 
first  diluted  with  an  equal  quantity  of  water,  and  afterwards  pure,  by  means 
of  cotton,  or  nV  a  glass  brush. 

Chassaignac  pi-ofers  muriiitic  acid.  The  object  in  view  in  both  a^iplica- 
tions  is  a  chemical  one, — to  remove  the  crumuling  bone  by  the  action  of 
the  acid  upon  the  lime  salts ;  but  it  also  excites  healthy  gmnulatious. 
Kitzpatrick,  after  destixiying  the  sinuses  and  exposing  the  bone  by  means  of 
the  v''ionna  paste,  cut  inti»  the  osseous  tissue  with  the  trephine,  and  applied 
the  caustic  freely  lo  its  surlace.  Boinot  strongly  advocated  the  use  of  the 
tincture  of  iodine  as  an  injection,  while  Notta  employed  Villatte's  liquor,*  a 
preparation  much  n.-^cd  by  farriers.  The  actual  cautery  has  also  been  used 
for  the  removal  of  the  diseased  bone. 

*  Villutte'«  liciaor  conniitM  <if  sulpliKle  of  xino  nad  lulphiilA  of  copper,  ii,  gr.  xr,  liqaor  of  tbo 
•ubfro«lttt«  uf  leu,  f^M,  and  dUuU  auetio  eoid,  f5>iu*. 
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I  prefor,  however,  the  uw  of  the  gouge  or  curette,  hr  a  more  ftpeedy  and 
thoi-ough  niL'ttsure  for  getting  rid  of  tht^  iiuhoalihy  structure.  The  soft  pans 
heing  divided  by  a  t'ui-x'ilinoar  or  a  crucial  incision,  and  the  bone  exposed,  tb« 
gouge  (Fig.  887)  should  be  applied  to  the  jtartH,  scooping  out  the  rotten  aixl 
gnawed  lissue.  For  the  (tamo  purpot^c  a  gouge  foix-eps  (Fig.  888).  or  a 
Bcraper  (Figs.  889  and  890),  or  a  burr-head  drill  (Fig.  891)  will  "be  found  uacs 

Fm.  890 


Pio.  801. 


Fto.  887. 


Fio.  889. 


Fio.  888. 


Oon(()  fur  rMTKivfuK 


Oougfl  forcopi. 


Dans'tcniwT. 


IlDii»«craper 


Hnrr^b*^ 


f\il.  Wht-n  the  healthy  structure  is  reached,  it  may  he  determined  by  iu 
florid  appuarance  and  texture,  eharactorislics  strikingly  in  contrast  wiili  i\w 
gray  or  dark  color  and  the  brittle  nature  of  carious  l^ne.  Thi»  i»  the  opera- 
tion of  i'viifftnent  dcs  08  of  Sodillot.  After  clearing  away  the  dt(ieft**«%  tlvo 
cavity  Hhould  be  lightly  packed  with  oakum  or  with  lint  nioit<tened  with  a 
mixture  of  carl>olic  acid  and  ftweet  oil.  This  may  be  allnwfd  to  rcntaiti  f<»r 
two  days,  alU^r  which  it  must  be  removed  and  the  parts  washed  out  doily 
by  injections  of  a  solution  of  permanganate  of  potash  or  a  weak  r*oIution  of 
Lugors  preparation  of  iodine,  renewing  the  packing  until  the  opening  ht* 
gi*anulated  tu  the  surface. 

VVlicn  tite  disease  involves  the  articular  ends  of  the  boncH,  without  any 
dispoaition  to  anchylosis,  and  where  (he  strength  of  the  patient  beginis  to 
fail  under  the  continued  suppuration,  excision  or  amputation  will  otten  o1 
the  only  means  of  recovery. 

Suppuration. — Another  ref*ult  of  osteitis  is  suppuration  This  may  be  etr- 
cuni,Krnf>ti/  uv  diffused.  Diffused  suppuration  in  long  hones  is  i^envmlJv  ceo- 
tral  in  its  commencement,  extending  gradually  towards  the  ponphory  rlience 
it  may  originate  in  the  me<tnllary'  membrane.  In  the  whort  bone«  tbii*  urtlrr 
of  prtK'edure  ie  not  noticed;  it  may  commence  as  a  pcrioHlitii*  and  tnvol  in- 
ward. The  ptjs  is  not  found  in  such  cases  evenly  ditfuscd  thriaugh  ib«  caa- 
C'oMi  of  the  bono,  but  disseminated  in  numerous  smnli  collectioufi  ihrr>i 
its  substance,  at  points  where  the  osseous  tiaeue  haa  bocomo  boftened 
Com]tartmunt>4  enlarged. 
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Circumscribed  Suppuration*  or  Abscess,  Hrat  liescribod  by  Mr.  Brodie,  mny 
be  rfgjirderi  as  iin  uiiuHnal  artcetion.  It  generally  occurs  at  the  ariicularends 
of  bones,  particularly  in  the  tibia  (Fig.  89:^),  and  con.siPts  in  an  accuraulation 
of  ill-conaitionod.  ollonflivo  pus.  The  amount  nf  the  col- 
lection varies  very  much,  ranging  from  half  a  drachm  tx> 
three  or  four  drachm;*.  The  »paoo8  of  the  caucelli  become 
rarefied  for  some  dinlance  around  the  cnllootion.  or  the  ex- 
tremity of  the  bone  mny  become  generally  expanded.  The 
limiting  wall  of  the  abscess  consists  ot'  a  rich  plexus  of 
vessels  embedded  in  Ij^mpb  and  corpuscles. 

SvMiTOMs. — The  syn»ptotns  indicative  of  bone  abscess 
are  in  most  respects  similar  lo  those  of  non -suppurative 
osteitis.  The  pain  is  deep-seated,  boring,  tearing,  or  gnaw- 
intc,  always  very  severe  at  uigbt.  The  soil  tis.Hues  over  the 
afteclod  part  become  very  sensitive,  swollen,  and  tedema- 
lous,  often  without  any  external  redness.  The  strength 
of  the  patient  begins  to  fail,  and  with  this  there  is  marked 
emaciation.  The  presence  of  pus  is  usually  attended  with 
rigors,  increase  of  Lempemture.  and  profuse  perspiration. 

Although  there  are  no  symptoms  strictly  pathognomonic 
of  this  affection,  the  presence  of  a  localised  enlargement 
wjnsitivo  to  tirm  pressure,  recurring  attncks  of  deo|>-seated 
pain  and  rigors,  and  a  temperature  above  the  normal  stand- 
ard, are  substantial  grounds  for  presuming  the  existence 
of  such  an  abscess,  especially  when  the  head  of  the  tibia  is 
the  seat  of  disease. 

Treatment. — The  treatment  of  this  nbscesfl  consists  in 
uncovering  the  bone  by  a  tree  incision  through  the  soft  part**,  and  excising, 
by  means  of  a  trephine  or  chisel,  a  portion  of  its  substance  sufficiently  deep 
to  expose  and  evacuate  the  purulunl  collection, — a  practice  introduced  largely 
by  Mr.  BrtMlio.  As  these  uccutivulations  ar«  never  large,  the  instrument  may 
not  reach  exactly  the  spot  wlu-re  the  abscess  is  situated.  On  this  account  the 
surgeon  should  uot  prematurely  abandou  his  search  for  the  abscess.  In  case 
of  failure  it  will  be  proper  to  extend  the  limits  of  the  ojxiration  l>eyond  the 
boundaries  of  the  fii*st  cut.  by  employing  the  gouge.  Owing  to  the  neglect 
of  this  precaution.  Mr.  Brodie  once  amputated  a  limb  which  inight  otherwise 
have  been  prcser\*od. 

The  operation  of  luyiug  open  bone  for  the  evacuation  of  pus  is  a  very  old 
procedure.  It  was  advised  by  Cclsus*  and  by  Severinus,  also  by  Heynet  and  by 
Petit.    Marchette  directed  for  this  purpose  an  instrument  called  a  "  piertrer. ' 

In  America  the  operation  had  been  done  by  Dr.  Walker,  of  Virginia,  ua 
early  as  1757,  and  later  by  Professor  N.  li.  Smith. 


AbtC^M  111    thf  bMd  of 
UitUbla. 


Hnltiple  Abscess. — When  an  abscess  follows  an  acute  attack  of  osteitis,  such 
as  may  result  fi*om  cold  or  local  injury,  and  the  track  of  commuiiicatiim  be- 
tween the  surface  and  the  location  of  the  pus  is  nidirect  or  tortuous,  other 
abscesses  may  form,  vs^ry  much  as  is  st^en  in  cases  of  })erineal  cellulitis. 
These  absces^cs  may  empty  into  the  primary  one,  or  they  may  et«tabli^h  for 
themselves  an  indcpondent  opening,  perforating  the  b*me  at  difforeiu  points. 
The  recurring  attacks  of  inflamnuition,  incident  to  Che  presence  of  those 
indirect  sinuses,  are  prone  to  induce  hypertrophic  changes  in  the  structure 
of  the  bone,  or  to  wear  the  patient  out  froni  constitutional  irritation. 

Tr£AT>iknt. — As  in  the  biiiTowing  abscesses  of  other  tissues,  so  in  this,  the 
bono  must  bo  tVeely  exjwised  und  iis  walls  cut  away  with  the  ohisel,  so  as 
fully  to  expose  the  seat  of  suppuration  and  offer  a  reiidyescape  to  all  inflam- 
matory pro<lucts.  The  wttund  nui.'*f  be  aiU'rwards  loosely  packed  with  lint 
moi.stencd  with  carbolized  oil,  in  order  to  secure  its  gmniiiation  from  the 
bottom  ;  and  at  each  renewal  of  the  dressing  it  will  be  well  to  wash  out  the 
•  Lib.  riti.,  cap.  2,  A.  f  Lib.  de  Om.  Morb.,  p.  ftS. 
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bone-cavity  by  injecting  a  solution  of  permangunale  of  potash  or  of  LugoFft 
preparation  of  iodine,  one-fourth  the  oDlcinal  strength. 

Endosteitifl  and  Osteomyelitis. — DittuRtuI  mippnraiiitnorostoikmyi-Uti!»  iaan 
iurtaninuitsjrv  dihcaso,  which,  roiumencing  in  the  laedullury  tissue.  atVorwiirrlfl 
extends  tn  all  parts  of  t!ie  boiio-Htructuiv.  In  miiny  i»f  i!8  a>*neets  the  affW-- 
tion  is  not  uiiliko  hospital  gangrene.  The  dincaso,  though  long  known  t<i 
Burgeons,  has  recently  been  very  carefullv  Htiulietl  by  niililar^'  surgeonn  in 
this  country,  especially  by  Dr.  Lidell  and  by  Dr.  Allen.  It  oecurH  in  two 
forms,  acute  and  rhronic. 

Caitses. — OHiooniyelitiH.  though  it  nuiy  arise  idiopathically,  iw  in  almost  nil 
instances  the  result  of  traunuitic  injury.  Muh  as  contusions,  amputations,  and 
gunnhot  and  other  fraclurcH.  Atmospheric  conditions  also  exert  a  powerful 
iiiHueiu^e  in  the  dovelopraent  of  the  disease.  During  our  late  war  it  wn** 
ob.servrd  by  Lidell  that  in  overcrowded  bospitals,  where  the  hygienic  con- 
ditions were  of  an  uiifavonible  character,  tho  fatality  from  this  affection 
was  greatly  increased.  It  was  also  noticed  that  patients  wbo  had  been  thi« 
subjects  iif  amputation  or  of  gunshot  fVactures,  and  wei*e  plared  in  porlitnw 
of  the  hospital  ward  where  the  air  was  most  vitiated,  wore  much  more  likely 
to  bo  attacked  by  osteomyelitis  than  those  whose  beds  were  more  favorably 
situated.  These  conditions  donbtless  furnished  the  aoll  ttuited  for  the  growth 
of  the  disease-producing  germs. 

Patholoov. — The  dist^ase  may  he  either  partial  or  general ;  that  iei,  it  may 
be  confined  to  a  very  limited  portion  of  the  medullary  tissue,  or  it  may  iin- 
plicnte  the  entire  bone.  The  different  stages  of  the  atleciion  are  in  moi*t 
respi'cts  similar  to  Lhose  which  are  witnessed  in  the  progress  of  unchecked 
inHiimrnatory  disease  in  other  tissuee,  and  are  designated  by  Lidell,  carn{^oi- 
tion,  suppuration,  and  mortification. 

The  tii*st  stage  is  one  of  increased  fulness  of  the  vessels  of  the  tncdulla, 
giving  rise  to  unusual  rcdneiis  in  that  tissue.  This  congestion  is  followed  by 
transu<lation  and  intiUnitiim,  during  which  large  nutuber-s  of  cell-forms  make 
their  a|ipearance  in  the  meshes  of  tlie  medullary  membrane,  which,  l»^>gethor 
with  the  fibnigenouH  exudate,  impart  a  marked  induration  to  the  etniclure. 
The  corpuscular  bodies,  it  is  thought  by  Dr  Woodwani.  are  derived  by  oelU 
multiplication  from  the  connective-tissue  corpuscles  of  the  medullary  mem- 
brane, and.  when  the  disease  reaches  the  walls  of  the  bone,  also  from  iho 
connective  tissue  lying  around  the  vessels  in  the  Haversian  canals.  Theiv 
are.  however,  two  other  sources  fmm  which  doubtless  large  numlxfrs  of  wUs 
art*  derived,  the  first  sourt*e  being  the  blood-vessels  themselvc«s  so  thai  a 
corlain  proportion — perhaps  the  largest  number — of  these  forms  muat  Iw 
credited  to  emigration  ;  and  tlu»  second  being  the  eolls  of  the  marrow,  which 
under  the  slimulns  of  the  inflammation  arc  found  likewi>ie  to  incn*uwe  in 
nunjber.  As  the  turgescence  of  the  vessels  increases,  the  florid  color  of  iht 
medullary  tissue  assumes  a  bluish  hue  iVi»m  venous  obstruction,  and  at  inAO. 
points  the  vessels  give  way.  causing  apoplertic  extravasation  or  bhxxl^, 
Under  favorable  circumstances  the  «Iihease  at  this  stage  may  umiv-rL*"  n 
tion  by  the  absorption  of  thcinf1ammatMr\'  products,  or  the  gran  n 
may  be  converted  into  bono,  a  restdt  which  is  constantly  seen  att- 
and  which  is  also  witnessed  in  the  Aingoidlooking  mass  of  granulafion»*wci 
to  protrude  from  the  end  of  a  bone  aher  amputations,  the  callus  tillinj^uptbe 
medullary  cavity  and  the  caneelti  at  the  seat  of  fracture  or  at  the  exireinity 
of  the  bono. 

In  the  more  pronounced  varieties  of  oslooinyelitis.  so  common  in  rolli- 
lary  practice,  a  termination  by  resolution  can  scarcely  bo  expooiwl,  im  iIm 
aovorily  of  the  shock  sustained  by  the  components  of  the  bono  froin  ibo 
tremendous  momentum  of  the  conical  ball,  and  the  peculiar  In,  -  cnr- 

roundings  of  the  patient,  are  unfavorable  lo  such  a  result.   The  in  ,;tti« 

in  these  cases  passes  on  ti»  suppuration  ;  the  intiltnition  extenti.s  jnto  tJw 
cancellated  and  from  thence  iuto  the  compact  or  cortical  portiou«  of 
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bone  ;  the  Iluversian  canals  become  filled  with  transudation,  their  walls,  by 
tho  drsuppearaiK'c  of  the  lime  ualts,  become  8oi\enud  and  rarefied,  and  pus 
permeatort  the  bone  in  all  directions.  While  these  chan^cM  aro  in  projrross, 
the  tnaiTow  under;;j<>es  diftorganization,  and  the  fat  is  forced  by  thecontnl\igai 
current  of  iho  inflammalory  |>riMlue(s  thr()u<^h  the  canaln  of  the  bono  to 
lie  surface.  Nor  doos  t]»c  morliid  action  cease  here  ;  the  periosteum  par- 
ticipates in  thu  diHtnrlmnce  and  becoraoH  iiitlamed.  followed  by  tho  rapid 
traiijiforniatioii  of  the  sMh]K'ri(>steal  tT*ansudntion  into  pu>s,  in  oon^equenee  of 
which  the  niomhrane  beconu'8  detnthed  from  the  bone.  After  a  time  the 
aponeurotic  layer  of  the  perifwteum  may  /;ive  way.  and  the  purulent  matter 
passing  through  the  perforations  become  dis8ominutod  aintmg  iho  soft  parts 
overlying  the  bono.  Under  such  structural  disor^nization,  necrosis  to  a 
greater  or  Ies3  extent  must  ensue,  involving  in  some  inst-ancoB  the  loss  of 
the  entire  diuphysis  of  the  bone.  Occasionally  in  oHteoniyolilis  the  disease 
extends  to  the  epiphyseal  cartilas^es.  when  the  subjects  are  porsons  iindor 
twenty  years  of  a:^o.  or  before  these  cartilage^*  have  become  osnitied.  By 
disintegration  the  dia|d»yHis  and  lheepi|>hysis  are  disjoined,  and  tliey  become 
movable,  or  even  displHC-ed,  as  in  a  fnicture.  If  the  jirocesn  jusi  deseribed 
be  still  moj-o  intensified,  mortification  or  necnmis  will  follow,  preliminary  to 
which  the  blood-vessels  of  the  medullary  and  bone  tissues  hecctme  sn  firmly 
cotnpressed  by  the  transudation  that  they  are  rendered  ineapahle  ol' carrying 
on  the  circulation.  In  this  event  tlie  inedullaiy  tissue  becomes  very  dark  in 
cohtr;  the  disease,  es|H>cially  when  in  one  of  the  long  hones,  (ravels  preferably 
in  the  upwai*d  dii-ection;  all  evidences  of  cell-vitality  disap|>ettr;  shi-eds  of 
disorgani^ctl  connective  I innue,  discolored  by  decomposing  bIo«)d,  may  bo  seen 
here  and  there  in  the  midst  of  the  diffluent  mani.>w,  and  fn'>m  ihem  an  oifen- 
eive  odor  is  emitted, — all  betokening  mortificatiou  or  the  death  of  the  bono 
in  its  entirety.     (Fig.  893.) 

Fiu  898. 
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DcKlb  of  Ibe  eatlre  honcnM  fVom  oitvoniy^lltb. 

In  fatal  cases  iifuslenniyelitis  the  morbid  changes  observed  in  the  internal 
organs  do  not  dift'or  fnini  those  seen  in  persons  who  perish  from  septic  or 
pyffimic  j>oisoning  following  other  diseases, — namely,  emboli,  fatty  and  other- 
wise, with  dissemhmled  abscesses. 

Stmptoms. — Osteomyelitis  is  not  always  eAsy  of  recognition.  When,  how- 
ever, al^er  an  injury  in  which  the  bone  has  been  damaged,  symptoms  of  deep- 
seated  pain  ai*e  experienced,  attended  with  great  unoasiness  \\\  the  limb  when 
it  \*  moved,  and  when  there  is  cedematons  swelling  arcoinpatiied  with  pro- 
l(»nged  -■suppuration,  theiv  is  reasim  to  apprehend  (he  existence  of  the  disease. 

The  diagnosis  will  lie  ^till  more  conclusive  If  in  addition  to  the  signs 
already  given,  there  exist  sepamtion  of  the  sof\  parts  fi*orn  the  bone,  rigors. 
and  fever,  accompanied  by  marked  loss  of  strength.  Though  periostitis  and 
eridoHteitis  present  analogous  symptmnT^,  yet  t])ero  aro  certain  diflerenees 
which  may  servo  to  distinguinh  these  atfections  from  each  other. 

In  endosteitis  the  pain  is  more  diffused,  and  will  continue  for  a  long  time 
without  any  external  swelling;  in  periostitis  the  pain  is  local,  and  is  accom- 
panied by  swelling  at  the  commencement  of  the  disease.  In  endosteitis  firm 
prestture  is  necessary  to  cause  pain,  while  the  sHghlest  touch  in  periostitis 
will  produce  suffering.  Again,  in  the  latter,  knotty  and  irregular  deposits 
occur  on  the  surface  of  the  affecte<i  bone. 
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Tho  coustiiutionul  Hymptoni8  attending  the  disease  are  tho6e  belonj^ng  to 
septic  fever, — rigors,  nigh  tempei'ature,  sweating,  loss  of  fle>=ih  iind  strength, 
etc. 

Prognosis. — In  the  agj^ravaled  forms  of  ostoomycililis  thy  danger,  not  only 
to  the  bone,  but  even  to  tlio  life  of  the  patient,  is  imminent.  Tho  )iresenetv  of 
an  unhealthy  Hupiniration  ditt'tisted  thitmgh  the  canoelli  of  a  bone  i*  alway» 
attended  with  nelc,  and  consequently  in  tho  f*evorc  forms  of  inyeliiiK  many 
persons  die  from  pyajiida.  If  the  constitutional  infection  is  t^capod.  lher» 
still  rornaiiis  tho  pnjbable  death  of  the  bone.  If  the  disease  is  limited  to  the 
medullary  mumbi-une  and  to  the  cancellated  tissue,  the  iv^ulting  noorosia  will 
be  UL'ntrul,  the  external  ov  eompaet  wall  of  the  bone  still  i*etainin^  its  vitality. 
If  the  compact  tissue  suffers  in  common  with  the  inner  wall,  the  periosteum 
will  participate  in  tho  general  ruin,  and  the  entire  bone  will  perish.  It  is  not 
improbable,  in  instances  of  such  extensive  destruction,  that  the  diseaeo  will 
transcend  the  limits  of  the  diaphysis  a*id  invade  the  intermediate  cartilage, 
the  epiphysis  of  the  bone,  and  the  contiguous  joint. 

Tbbatmknt. — \Vhei*e  the  signs  of  osieomyelitifi  arc  well  pronounced,  the 
bom.'  nhould  be  immediately  exposed  by  a  free  division  of  the  HUperincumbent 
soft  part8.  If.  on  such  exposure,  the  periosteum  is  found  to  nave  I'eceded 
from  the  bone,  the  surgeon  will  have  doiermined  the  presence  of  adGei>-ftoated 
suppuration,  and  may  proceed  unhesitatingly,  if  the  detachment  is  not  exten- 
sive, rm  the  plan  pnictistd  by  Profesyor  N.  ft.  8mith,  to  b«>i*e  one  or  two  o|^>en- 
ings  with  a  tn.*phiiio  into  the  cancellated  tissue  of  the  bone,  in  order  to  furnish 


a  pathway  for  the  escape  of  the  intlamntatory  products,  or  he  may  adopt  the 
more  radical  plan  of  Perkowski  of  laying  open  extensively  the  medullary 
canal,  curetting  its  contents  and  dressing  with  iv>doform.     The  canal  might 


with  advantage  be  thoroughly  washed  out  with  an  antiseptic  solution  before 
using  the  iwioform.  If,  on  the  contrary,  the  periosteum  is  sepamted  fVom 
the  greater  part  of  llie  bone,  there  ]*etnains  only  the  altermitive  ot'  excision 
or  of  amputation.  When  tho  latter  is  determined  upon,  the  operation  may 
be  done  in  the  continuity  of  the  bone  or  at  the  articulation  ab4>ve.  If  mftiie 
in  the  continuity  of  the  limb  it  will  not  pi-ovc  radical,  as  the  disease  will  rnn- 
tinue  to  invade  the  remaining  part  of  the  bone  and  will  necessitatis  u  sct'ond 
resort  to  the  knife. 

Even  in  instances  where  pyemia  has  taken  place  befoi'e  the  surgeon  U 
called  to  the  case,  it  has  been  advJBed  to  operate,  a  course  which  has  been 
BUcccHsfully  practised  by  Professor  Payer.  .Such  a  prtweduro,  however,  should 
not  bo  accepted  unconditionally.  Where  the  evidence  of  pya'mic  inteciion  i« 
conclusive,  amputation  or  excision  will  only  precipitate  a  fatal  result,  but  in 
cases  where  the  signs  are  less  decisive,  and  partake  more  of  the  ohariicier 
of  septicaemia,  the  operation  nmy  be  fwrformed.  In  the  management  of 
these  cases  constitutional  treatment  must  not  be  overlooked  ;  not  tluit  it 
can  exercise  any  specitic  controlling  influence  over  tho  disea-^e.  but  becaune 
the  Hvstem  demands  a  vigorous  support^  and  henco  the  necessity  for  an  aiiipio 
supply  of  nutritious  food,  together  with  stinmlanta,  tonicsi  and  anodynefi.  In 
many  instances  of  osteomyelitis  the  disease  pursues  a  chronic  eoui"sv,  UHtiiuir 
for  months  or  even  yeai's,  one  in  which  an  expectant  plan  of  treainieul  will 
be  indicated,  and  where  there  is  no  necessity  for  haste  in  reporting  to  on 
operation.  The  latter  is  only  required  when  a  sequestrum  becomes  loostined, 
in  which  event  il  should  be  removed.  If  the  pain  is  continuous  and  Bcveroi, 
the  use  of  the  trephine  may  be  demanded.  When,  however,  the  suppumtitm 
has  involved  tho  principal  |>art  of  the  bone,  and  the  strength  of  tho  patient 
begins  to  decline,  disarticulation,  whether  of  a  long  or  a  short  bone,  becomea 
imperative,  as  in  the  acute  form  of  the  disease. 

The  value  of  preventive  measures  cannot  be  overcBtimatod ;  and  just  in 
proportion  as  antiseptic  measures  are  enforc*ed  on  the  reception  of  wou&dai 
may  we  expect  to  lessen  the  ravages  of  this  formidable  diseaao. 
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Sclerosis,  or  Induration. 

Another  result  of  osteitis  is  induration  ov  tliickening, — a  condition  in  which 
Iho  bono  appearrt  to  cnnsist  wholly  ol'cornpuor  tiiwue,  the  eancollated  j>orlion 
and  the  inoanllary  canal  being  occupied  by  a  dcnwe  osseous  deposit,  which, 
when  Hawu  through,  resemblea  ivory  in  the  cIosene^H  of  itfi  texture.  (Kig. 
894.)     The  diseaae  ih  not  peculiar  to  any  particular  portions  of  the  ^keleton^ 

Fio.  894. 


SclcnwU  k4  Um  trxam. 

though  usually  the  bones  affected  are  the  femur  and  the  tibia,  and  the  com- 
ponents of  tho  pelvis,  of  the  cranium,  or  of  the  face. 

The  dij*eaMo  genoi'ally  is  not  limited  to  a  hmall  portion  of  the  bone  attacked, 
but  involves  The  entire  structure,  which  becomes  pretornaturally  heavy  and 
dense.  It  is  occasioually  associated  with  great  periosleul  activity,  the  Hur- 
fkce  of  the  bono  being  covered  with  nomilar  deposits.  {Fig.  895.)  This 
form  answers  to  the  Leontiasis  ossium  of  Virchow. 


Fio.  895. 
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Scleru*!*  uf  lL(<  f«iiiur,  with  IrreguUr  )ieri(«Ir«J  ilr|ni«it». 


A  temporary  form  of  circumscribed  sclenws  is  seen  in  the  repair  of  frac- 
tures, in  which  ever}'  (wrtion  of  the  bone  at  the  scat  of  injury  is  tilled  with 
compact  calluH.  I^th  conditions  arc  the  result  of  intlamniation ;  hot  in  the 
latter,  after  the  union  is  effected,  the  central  portion  of  the  deposition  becomes 
rarefied,  as  iti  primary  development,  while  in  the  former  the  induration 
remains  permanently. 

In  sdoi-osis,  tho  cancelli  of  the  medullar^*  and  the  TTaversian  canals  being 
in  a  great  measure  tilled  with  now  osseous  material,  the  vascularity  of  the 
bone  is  materially  diminished. 

Causes. — Little  is  known  with  regard  to  tho  causes  which  determine  bcIc- 
rosis.  It  may  arise  in  some  instances  from  eonsfitutioniil  conditions,  such 
as  syphilis,  but  oftencr  its  causes  are  of  a  traumatic  nature.  In  one  case  I 
was  consulted  by  a  gontleman  from  Tennessee  who,  fourteen  years  previotis 
to  my  seeing  him,  had  been  struck  on  the  head  by  a  spent  fragment  of  a 
shell,  which  had  producc^l  u  scalp  wound  and  an  indentation  of  the  evternal 
faille  of  the  right  parietal  bone,  near  tho  sagittal  suture.  Three  years  after 
the  injury  he  had  an  epileptic  seizure,  the  attacks  of  which  became  eveiy  year 
more  aggravate*!  ana  frequent.  I  removed  two  large  circles  of  bone  with 
the  trephine,  expecting  to  tiud  either  a  depression  of  the  internal  table  or  an 
exiietosis,  neither  of  which,  however,  was  present,  but  instead  thereof  an 
extensive  thickening  with  sclerosis  of  the  bone,  all  of  the  diploic  strtjcturo 
having  disapjwared. 

Surgically.  Hclcrosis  possesses  little  interest,  aa  there  are  no  symptoms 
which  are  pathognomonic  of  its  presence.  It  is  barely  possible  that  tho 
growing  increase  of  weight   in   the  limb,  when  the  tibia  or  the  femur  is 
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affected^  might  furnish  ground  for  Huspeeting  the  oxiatence  of  the  di: 
Evon  if  recugntzed,  wo  have  iiu  I'emedioH  with  which  to  combat  it. 

ActinomyooBifl. — Thfiv  is  n  form  of  osteitis,  desf-ribod  by  BoUiii^r,  duts  lo 
the  pi't^sence  of  ])aitiaitie  organism.s,  frequently  found  in  cattle,  and  desig- 
nated by  the  term  Actinomycts  bovis.  The  disease,  however,  is  not  eon- 
fined  to  rattle,  aa  a  miinber  of  caties  have  been  obnurved  in  Germany.  Israel, 
of  Berlin,  imj?  eolleoled  twenty-seven  eases.  Lahn  tias  succeeded  in  pro- 
ducitig  this  peculiar  osteitis  in  cows  by  inoculaiing  with  culturtw  of  the 
niicnM:>rijfanism.  The  portions  of  the  nkeleion  most  commonly  attaekcd 
are  the  jaws,  the  verLebno,  and  the  ribs.  There  are  no  characteristic  symp- 
toms revealing  this  form  of  osteitis. 

The  morbid  appearances  obr^erved  consist  in  the  presence  of  numerous 
yellowish  bodies,  more  or  less  firm,  disseminated  through  the  bone,  ami 
made  np  of  agi;regations  of  the  parasite. 

1  believe  the  disease  has  not  as  yet  been  observed  in  this  country. 

Earefactioxt 

Very  different  from  sclerosis  is  that  osseous  change  called  rarefaction  or 
osteoporosis,  another  result  of  inflammation,  in  which  the  inorganic  eli^ 
ments  uf  the  bone  are  measurably  destroyed,  the  vascular  canals  becoming 
larger  and  larger  by  the  absorption  of  their  partition-walls,  until  tho  entire 
bone,  enlarged  in  its  bulk  but  diminished  in  xia  weight,  resembles  in  structure 
a  sponge.  The  resistiince  of  the  osseous  tissue  in  these  cases  is  so  greatly 
diminished  that  when  subjected  to  pressure  or  weight  it  is  likely  to  ^neW. 
causini^  deformity,  and  giving  rise  to  the  name  osteitix  dcformafia  (Pnget). 
The  disease  is  wjmetimes  mot  with  in  new-born  children.  In  the  case  of 
a  child  placed  under  my  care  by  the  late  Dr.  John  Foi'syth  Meigs,  the  raro- 
faetinn  hud  existed  from  birth,  and  was  limited  to  two  of  the  phalanges  of 
the  hand,  tho  bones  assuming  a  lusiforni  shape.  At^^er  twelve  months  the 
enlargement  cea.sed  growing;  the  walls  of  the  phalanges  then  begai»  to  con- 
tract, and  eventually  they  assumed  their  proper  form.  There  was  aim)  in 
this  patient  a  similar  swelling  of  a  (M)rtion  of  the  spine  of  one  of  the 
Bcapulie.  This,  however,  resulted  in  suppuration,  and  rm  opening  the  aoft 
parts  I  succeeded  in  removing  a  consideralde  fragment  of  nocro»ed  bone.  A 
second  piece  was  extracted  from  the  same  opening  several  weeks  lati-T.  after 
which  the  sinus  healed  up.  The  boy  is  at  prasent  t«n  years  old.  and  a|>- 
parenlly  perfectly  well. 

Treatment. — The  treatment  which  seems  to  be  indicated  in  rarefaction  i* 
a  constitutional  one,  and  consists  of  cod-liver  oil  and  iodide  of  potaah,  or 
iodide  of  iron,  and  very  minute  doses  of  the  bichloride  of  mercury. 

HecroBu. 

The  terra  necrosis  is  derived  fh^m  the  (rreek  word  i^txpiiot,  signifyinf^  to  de- 
stroy, and  was  tirst  employed  by  M.  Louis  to  express  mortitication  of  t^jiM. 
This  writer  restricted  its  applicatiori  to  the  death  of  the  entire  bone  afre<cted. 
Werdmann  used  the  same  term  to  express  the  dt'ath  of  small  portions  of 
the  osseous  tissue;  but  the  signilicatiun  of  the  word  has  been  uxlviidvd  by 
modern  pathologists  until  now  it  includes  the  death  of  any  tissue 

The  ilistinction  between  necrosis  and  canes  is  the  same  as  that  between 
mortlHcaiion  and  ulceration  in  the  so{\  [>arts, — the  same  really  in  kind,  hut 
differing  in  degree, — the  tirst  being  death  of  a  structure  in  eonMidemMv 
masscH,  the  secoTid  being  death  by  particles.  The  bones  nttjst  coiiiniocily 
the  subjects  of  neerosis  are  the  tibia,  the  femur,  the  inferior  ranxillarv,  tn» 
clavicle,  tho  humerus,  the  ulna,  the  radius,  and  the  rninial  bones. 

Although  the  disease  exhibits  a  nuirked  preference  for  the  long  or  eyllll- 
drical  and  tho  short  bones,  yet  the  flat  ones  are  not  entirely  exempt. 
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Though  necrosis  genemlly  oceurs  in  the   compact   ti86ue  of  a    lione»  in 

COTi*ioquoiu-c  oflhc  proHsiirc  to  which  the  vessels  uiv  subjeeled  in  tlio  minuto 
Haversian  canals  by  ^•onge^ti»ln  and  irun-sudalion,  yet  it  is  also  found  in  the 
cancellated  lifHue.  The  revei'se  i«  the  case  in  regard  to  carietn,  the  latter 
maniftistinj^  a  peculiar  preference  for  the  upon^^y  portions*  of  bone,  as  in  this 
ti»8Ue  the  sjiaee  between  the  blood-vessels  and  the  walls  of  the  cancelli  is 
sutficient  to  aecommoilato  the  inflammatory  inriltnito  without  seiious  com- 
pression of  the  vascular  channels. 

The  shaftH  of  the  bones  are  much  more  frequently  the  seal  of  the  disease 
than  are  the  epiphyses  or  their  ariicular  extremities. 

All  |»arts  of  a  bone  are  not  equally  liable  to  booome  involved  in  the  de- 
structive process.  Necrosis  of  the  femur  is  commonly  met  with  in  the  limits 
of  its  lower  third.  When  the  tibia  is  attacked,  its  anterior  surface  sutlers  in 
preference  to  the  posterior  one,  and  the  up)»cr  end  ol"  the  bone  nither  than 
the  lower.  When  the  humerus  is  affected,  the  upper  extremity  is  implicated 
oftener  than  tlie  lower. 

('AisKa. — The  causes  are  rortyfitutionat  and  local.  While  there  are  some 
who  seem  disposed  lo  iijnore  in  a  great  measure  the  constitutional  origin  of 
necrosis,  yet  in  tuy  jiidirnient  it  is  the  foiis  d  origo  of  a  very  large  propor- 
tion of  all  cases  of  idiopathic  mortirication  of  bone.  Among  children  under 
fiJVeen  years  of  age  thus  aff'ected  will  be  found  in  almost  every  instance 
those  unmistakable  bodily  characlenKties  which  we  are  w*mt  to  term  scnjfu- 
lous:  with  sucfi  an  organiisalion,  ex|M)snrc  to  a  c**>Id  damp  atmospheiv,  re- 
pelled pei-Hpiration.  iivsullicient  fo<.»d, an  aittack  of  measles  or  of  scarlet  fever, 
a  slight  traumatic  injury,  oven  the  violent  contraction  of  the  muscles  dis- 
turbing the  MiiK-rticial  tibres  of  the  bone,  will  be  stifficient  to  kimile  into 
activity  thosii  latent  con<iitions  which  develop  the  inflanuniition  that  pre- 
cedes the  dissolution  ol'  the  bone. 

While  the  young  are  ]iarticularly  the  subjects  of  necixmis.  there  is  also  a 
senile  variety  of  the  diHoase.  due  to  thtjso  vascular  changes  incident  to  old 
age  which  serve  to  embai'i^ass  the  circulati4in  lhi*ough  the  vessels  of  the  bones. 

Const  it  tit  ionul  syphilis,  especially  in  its  advanced  stage,  constitutes  another 
proliric  cause  ol'  nccr<»sis,  very  commonly  art'ccfing  the  j)alaline  plate  of  the 
upper  niaxillarv,  the  turbiruUed  pieces  of  the  nose,  the  tibia,  the  clavicle,  the 
ulna,  and  the  bones  of  the  cranium. 

Low  forms  of  fever  not  unri*eipienl!y  ai*e  followed  by  necivsis,  arising  no 
doubt  partly  from  deteri(»nilion  in  the  constitution  of  the  bUxxl,  and  partly 
from  a  feeble,  laniy  circulation,  tavoriug  congestion  in  tl»e  vessels  of  the  bone, 
— a  condition  which  is  ol\en  a  fruitful  source  of  inSammation  in  other  tissues. 
Necrosis  of  a  rib  or  of  the  humerus  is  no  uncommon  sequence  of  typhoid  fever. 

In  the  same  category  must  be  placed  those  cases  of  bone-niortitication 
which  follow  scurvy,  small-pox,  or  disease  of  the  kidneys.  Rheumatism  must 
be  also  enumerateci  among  the  causes  of  the  disease,  not  so  much  from  the 
retenlion  in  the  blo(td  of  certain  products  of  lAJXtural  change  as  from  the  ex- 
tension of  the  intlammalion,  by  continuity,  ti"*jm  the  tibrous  to  the  periosteal 
structure,  and  from  the  orj^anic  changes  induced  in  the  bone  itself. 

The  injudicious  use  of  mercury  not  unfreqnently  causes  the  most  Ixirrid 
destructive  iuHamnmtion  ot  the  bones  of  the  maxilla,  accompanied  by  such 
sloughing  of  the  neigh  iMtring  soti  parts  as  oj^en.by  the  vicious  cicatrices  which 
follow,  to  render  the  unfortunate  victim  deformed  and  disabled  for  life. 

Among  the  local  causes  of  necrosis  may  bo  mentioned  certain  chemical 
virulents,  as  phosphorus.  Persons  expose*!  to  the  fumes  of  phosphorus,  as 
match-makers,  are  liable  to  necrosis  of  the  maxiliie.  This  was  first  noticed  by 
Heyfelder,  of  Vienna.  The  lower  jaw  is  usually  attacked,  but  sometimes  the 
upper  is  involved.  Phosphorus-necrosis  will  be  treated  of  under  the  chapter 
^^  Diseases  of  the  Mouth.' 

Among  traumatic  ftr  local  causes  may  be  mentioned  gunshot  and  other 
wonnds,  oruiscs,  concussions,  etc.  These  act  either  directly  by  stripping  off 
the  periosteum,  or  indirectly  by  provoking  a  suppurative  periostitis  or  by 
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inducing  au  endosteitU.  The  extent  to  which  the  periosteum  can  be  detttehod 
without  thu  douth  of  a  corruHpondiiig  portion  oi  tho  bone  it  in  diHicull  to 
dfiermine.  If  there  is  a  coiiHtitutional  vice  prcdispowirij;  to  necroctiw.  the 
elighlest  separation  will  be  followed  by  death;  Ijut  in  a  liealthy  person  with- 
out any  sueh  predoterrnination,  considerable  dot«chmontH  may  tx-eiir  without 
the  utter  losH  of  vitality  in  the  part. 

It  »nuHt  not  bo  forgotten  that,  even  though  the  periosteum  be  8eparat«d, 
there  in  another  source  of  bloo(i^upply,  namely,  the  voHHels  of  the  medullAry 
membrane. 

Divisions. — When  the  disease  is  limited  to  the  external  part  of  a  bone,  it 
eonfttitute;*  ^<^r/)>/if'r(i^  necrosis,  the  extent  of  which  varies  in  difforent  ca»H*«, 
8im»etirnes  at^'eeling  only  one  or  two  lamella',  at  other  timet*  extending  a 
considerable  depth  into  the  eomjmct  tissue.  When  the  necmsis  is  cotirined 
to  the  interior  of  the  compact  substance,  or  to  the  cancellated  portion,  it  i* 
termed  central;  when  both  the  compact  substance  and  the  spongy  tiasue  are 
included,  it  is  called  total. 

The  following  varieties  of  the  disease  may  occur  under  the  central  division. 

Multiple  Necrosis. — There  in  a  furm  "f  neerosis  in  which  several  b«»ne!*  of 
the  Hkehtoii  are  attacked  either  Himollaneously  or  in  successiim,  which  may 
be  named  tnultiple.  This  is  not  an  uncommon  condition  ii»  tertiary  e^yphiliii. 
I  have  seen  the  same  wide-spread  iiecrosis  follow  an  attack  of  rheumatism, 
and  also  a  convule-^cencc  frmn  typhoid  fever,  where  there  was  no  iva^^n  what- 
ever for  sus[)ectini;  the  existence  of  a  venereal  taint.  In  strumous  constitu- 
tions mulLipIc  neemsis  is  by  no  means  unc<mimon,  and  is  generally  liuittcd  to 
the  outer  lamidla  of  tho  bone.  The  Hrst  form,  or  periphenti,  is  likely  to 
follow  the  deturliment  of  the  poriosteuin.  from  whatever  cause;  the  second, 
or  central,  is  caused  by  damage  to  the  endostcum;  and  iho  third,  or  lotAl, 
occurs  when  both  the  periosteum  and  the  endosteum  ai-o  damaged. 

Non-Suppurating  Necrosis. — In  this  variety  the  sequestrum  lies  in  a  shell  of 
bone  covered  by  a  uiass  of  ^elatintius  granulatious  and  without  the  proMcnce 
of  pus  or  externa!  abscesses.  It  is  probable  tliat  if  the  examination  could 
be  made  early  in  the  progress  of  the  disease,  suppuration  would  Is?  found  to 
exist,  the  pus  in  the  wdvanccd  sta^o  huvinjj  been  absorbed.  A  parallel  ca«e  is 
seen  in  certain  indolent  ulcers  with  rediindnnt  oedematous  granulation*  from 
which  only  a  thin  serum  is  discharged.  The  diagnosis  must  neccs-sarily  bt 
\tMy  pei-plexing  in  such  cases,  and  can  only  be  cleared  up  by  an  exploratory 
opening. 

Hiimid  Necrosis  has  its  analogy  approximately  in  the  moist  gangn-nv  of 
tbe  Hot't  purls;  by  Lidell  it  is  termed  mcjihiiic  gangrene.  The  diseo.'«e.  be- 
ginning in  the  spongy  tissue,  ultimately  involves  the  entire  ibickncH-*  of  tbe 
bone.  Tho  necrosed  cancelli  becomes  sot>.  jjrosenting  a  gray  or  dark-bmwu 
appearance,  the  discharges  from  which  are  exceedingly  fetid.  The  destruc- 
tion i«  so  general  and  so  deeply  afle<^ts  the  vitality  of  tlie  periosteum  thai 
anv  succes.sfui  attempt  to  repair  the  damage  need  not  be  expected. 

Patiioloov, — The  sticcession  of  changes  which  in  the  aggregate  embrace 
tho  dying,  the  death,  and  the  repair  of  the  necrosed  bone,  in  intensely  io- 
teresting  to  the  pathologist.  'Ihe-iC  changes  include  the  phenomonn  of 
inflarnination.  the  establishment  of  a  line  of  demarcation,  the  sepuralion  of 
the  dead  j)art,  and  the  provisions  made  for  strengthening  the  diH4'a:4.e<l  b<me. 

The  inllammatoiy  stage  whicli  i>reccdes  necrosis  may  be  either  aout<)  ot 
chronic.  The  shalts  of  the  long  nones,  especiallv  those  of  the  femur,  tibia. 
and  ^humerus,  sulfer  most  fn)m  acute  necrosis.  When  the  articular  cndu  of 
the  cylindrical  bones,  or  iheHhort  irreguhir  bones,  become  the  aubjvct«  of  th« 
disease,  the  intlammation  is  usually  of  a  chronic  nature. 

In  whatever  way  the  bone  dies,  tho  determining  part  of  the  event  19  the 
absence  td'  circtdfition.     Assuming  tho  bone  attacked  to  be  a  cylindrical  one* 
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and  that  from  Bome  caiiHe  a  perioBtitie  is  developed,  there  will  follow  nn  in- 
flammatory ti*aiiftUf1aliori  into  the  deep  layer  of  the  membrane.  Not  only  eo, 
bui  The  contiguous  vessels  of  the  compact  tii^sue  of  the  hone  participate  in 
the  di^eatte,  and  a  like  tranHudation  takes  place  into  the  I[aven<ian  oanalfl 
If  a  careful  examination  be  made  at  this  wtage  of  the  diHcBBL*,  the  perionteum 
will  be  found  a(  Home  points  thickened  bv  the  intiltration,  while  at  othen* 
suppuration  will  have  been  establisihefl.  'fhe  walls  of  the  Haversian  canals 
beiMix  unyielding,  the  cffpct  of  this  sudden  inHltrniion  is  to  compress  the 
bl(Ht(l-vi'Sf*el'*.  no  as  to  arrest  the  circulation  in  ihene  fhunnels,  and  Ihut*  de- 
prive the  bone  of  thu  !)lood  nccessar)*  for  it?*  nutrition,  and  conse<|uenlly 
cause  its  dinsolntion.  It  is  thought  by  some  that  thi*  <leHlructioti  oftlie  ves- 
HvU  is  brought  about  by  accutiitilation  ol'  the  transudation  and  suj>pumlion 
between  the  Imne  aiid  the  penoNteuin.  which  by  lifting  the  latter  membmne 
destroys  (he  vascular  connection  Iwtwefn  the  two, — a  theurv  which  is  con- 
tnidicted  by  ihe  couditiori  found  to  exist  in  the  repair  oi'  tVactnres.  That 
the  spindle-slmju'd  elevation  sui*rtiun«iing  the  seat  of  a  fracture  is  ni.ii  formed 
by  the  rnisinjij  of  the  periosteum  by  ilie  callus  1  have,  by  mimcrous  exiwri- 
ments,  determined  to  my  own  Bulisfacti<m.  But  to  return  to  iht-  Hubjoet 
under  consideration,  the  osseous  tissue,  being  deprived  of  its  blood-vessels, 
dies ;  it  becomes  white,  gray,  or  dark  colored,  is  hai*d,  insensible,  and  blood- 
less when  pierced. 

Sepftmtion. — The  dead  b<me  is  now  a  foreign  body,  and  tn  order  t(»  repair 
the  Janmge  its  scpamtion  and  expulsion  iVom  the  living  bone  become  neces- 
sary. To  accomplish  this,  immediately  around  tlie  circunjlcrence  of  the  dead 
bone  a  line  of  incivased  vascularization  is  established,  which  exhibits  the  com- 
mencement of  the  pitM-ess  of  separation,  and  forms  another  illustration  of 
the  salutary  work  of  inttammatmn.  A  tree  transudation  from  tbe  vussuls 
intiltrates  the  deeper  layers  of  the  periosteum  and  also  the  Haversian  canals; 
and  this,  like  the  induration  at  the  ciix'umference  of  an  abscess,  sen'es  to  form 
an  embankment  which  not  only  prevents  the  intrusion  of  morbid  matters 
into  the  s<»und  bone,  but  also  serves  to  dissolve  the  connection  between  the 
living  and  the  dead  structures. 

The  effect  of  this  intiltraiion  is  to  enlarge  the  Haversian  canals  and  to 
destroy  the  union  between  the  inorganic  and  the  organic  constituents  of  the 
bone.  The  former  become  disintegrated,  and  mingling  with  the  intlamma- 
torj'  pnxlucts  arc  removed. partly  through  such  sinuses  as  may  exist,  and 
partly  by  the  absorbent  vesseln.  The  presence  of  lime  salts  may  be  detected 
in  the  discharges  by  the  addition  of  r*uiiable  tests.  The  animal  bn^es  of  the 
bone  also  become  softened.  The  transudation,  consisting  of  tibHn  and  leuco- 
cytes, is  soon  penetrated  by  nn  outgrowth  of  capillar^'  vessels,  forming  a 
granulation  tissue,  the  suppuration  from  which  forms  a  gnxivc  between  the 
living  and  the  dead  structure,  constituting  the  fine  of  danurcation.  As  the 
su])puration  rontinuos.  the  necrosed  jiart  finally  becomes  wholly  <li>joined 
fnuii  tJio  sounil  bone, and  either  drops  out  spontaneously  oris  ruadJIy  picked 
away  with  the  forceps.  The  piece  thuw  detached  as  a  scale,  when  from  the 
external  surface  of  the  bone,  including  (mo  or  several  lamella*,  is  called  an 
ejctcAititinn.  All  of  the  changes,  therel'ore.  which  are  concerned  in  the  sepa- 
ration occur  in  the  living  bone.  The  cavity  which  results  from  this  hms  of 
substance  is  an  ulcer,  and  is  repaired  by  granulation,  or  by  a  process  similar 
to  that  which  takes  place  in  the  healing  of  an  uU*er  in  the  soft  parte.  The 
resultingcicatrix  is  depressed, and  to  it  the  superincumbent  tissues  uj-e  united. 

When  the  deeper  part  of  the  shaft  or  the  entire  diaphysis  of  a  long  bone 
dies,  the  nnmo  inflammatory  changes  occur  in  the  exterior  sound  portion 
and  in  the  periosteum  contiguous  to  the  doa<l  as  have  been  already  described 
under  peripheral  necrosis,  and  by  this  process  the  necrosed  piece  is  disjoined 
iVom  the  living.  The  dead  i>oitinn  thus  imprisoned  within  a  sheath  or 
invofacnim  of  living  bone  is  called  a  seq^uestrum. 

While  these  changes  are  going  on,  if  the  new  bone  ifl  tardily  furnuMi,  a 
li*acture  nmy  be  readily  produced  on  the  application  of  a  very  trilling  force. 
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Epiphyseal  Necroais. — When  ncct-osia  implicates  the  shaft  of  a  bono,  it 
will,  hdwover  fiXti'iiBiv<\  fjenerally  not  pass  boyon<i  the  lirnila  of  tho  (iiaph' 
ysit*.  When  the  disease  is  Iwated  in  the  cpiphywit*  or  in  the  arliculating 
extremity  of  a  bone,  it  is  usually  followed  by  llie  ^ravesl  eonsequenees  to 
the  joint.  The  necrosis  may  attocr  any  part  of  the  epiphyMis,  eentnil  <ir 
periphei*al.  or,  indeed,  niaydustmy  the  enlii*e  extremity.  Familiar  examples 
of  such  general  deslruetion  are  seen  in  hiji-joint  di8ea«e,  in  which  the  hwad 
of  the  fennir  is  often  totally  dentroyeil. 

Necrosis  of  Flat  Bones. — When  a  flat  bone  becomes  the  subject  of  nocroftifl, 
— u  v\.^vy  common  oeoun'once,— the  dead  piece  in  always  detached  as  an  ex- 
foliation, never  invaginaled  or  incai'ccraled  in  an  involucrum  of  new  boD«. 
The  manner  of  separation  in  identical  in  its  pathological  hiblory  with  that  of 
the  same  p^^>cos8  in  the  lonii^  bones. 

Necrosis  of  Irregular  Bones. — These  bones,  of  which  the  beet  examples  itre 

those  of  the  tarsus  and  the  carpus,  not  being  laminated,  but  cons^isting  of  a 
retieulation  oft'aneclli.ure  most  i.trono  to  ulceration,  but  are  not  exempt  from 
necrosis,  in  which  case  ibe  piece  is  liable  to  die  in  its  totality 

Sequestra. — A  eequestnim  is  readily  recognized  by  its  peculiar  appear* 
anci'.  it  having  a  smooth,  white,  porous  or  worm-eaten  surface,  with   raj^^ 

dcnlaU'd  or  npiculaled  edi^es.    \Vn«n 
Fin.  flOfi.  Huch  a  fragment  has  been  exnoj^od  for 

some  time  to  the  air,  the  color  on«n 
changes  to  a  dark  gray  or  brown. 
Sequestra  ditfer  much  in  size,  income 
instances  eonsisting  of  a  small  frag- 
ment, in  others  comprehending  the 
entire  diaphysis  of  the  bone  In  form 
they  are  sometimes  flat»  somettoiea 
concave,  and  at  other  times  completely  cylindrical.     (Figs.  890  and  897.) 

The  Htrncture  of  a  sequestrum  is  very  hard,  but.  brittle,  and  in  cbemictti 
constitution  it  differs  from  normal  bone  in  having  a  very  large  pi*epondcraneo 
of  earthy  over  auinml  matter.  Tliis  disproportion  between  the  int)r>;;anie  and 
the  organic  components  is  not  the  siime  in  all  sequestra.  When  the  necrosiei 
follows  an  acute  course,  and  the  deud  piece  is  ((itickly  detached,  thid  dispro- 
portion is  very  much  lessened. 

Fio.  897. 


C>llDdric.iI  vriiu^ttriiiii  fr-ui  tl>>'  f-iinir,  f»llunli)ij  aoipu- 
Ull»ii.-£liMilU. 


92    tnchts 
O/Usdrlml  MKioMtruni  from  tb«  fcuior.— AiD«ricaii  Slf^ical  UtuvuH. 

Thei*e  are  two  jwculiarities  posHessed  by  a  »i'questrunj  which  ar<»  worthy 
of  notice,  namely,  its  cribrif(»nu  appeai*aiice  and  the  irivgular  spuicN  which 
project  from  its  margin  orextronuly.  These  topogi*aphical  iVature?*  an*  not 
due,  as  was  at  one  tinie  suppOM-d.  to  erosion  fnun  contact  with  the  pus  in 
which  the  ilead  bone  is  bathed.  Any  influence  of  this  kind,  if  it  oprralc» 
at  all.  must  be  very  insigniticant.  We  must  seek  fur  the  true  explaimtion  in 
the  irregular  pi*olifenilion  of  the  granulation  tissue  which  wpanilo  thr  dead 
from  the  living  b(»i»e.  The  saitu*  condition  may  he  noticed  in  the  inx'giiUr 
indentations  which  aix*  left  in  the  sotl  parts  alter  the  Hejmration  of  »  tdougb. 
It  in  this  intei*calation  between  the  living  and  the  dead  osseous  ti]<8ue>  tiv 
gother  with  the  penetration  of  the  granulations  into  the  fnrnmiDA  of  tb« 
Sequestrum,  which  oAen  s<j  obstinately  resists  the  traction  etTortn  madu  by 
the  surgeon  to  remove  the  necrosed  part. 
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The  niannur  in  which  the  eponiuiieouB  exlrunion  of  a  aequestrum  C4ii»  tuke 
place  has  aUo  formed  ihe  Hubject  of  mu<-h  r^pL-t-itlation.  T  have  scon  a  con- 
siderable purlion  uf  th*j  tshufl  of  th<?  foniur  proir-iKiing  to  tlie  extent  of  thr-ee 
inches  oxteniully.  which  had  Iwcome  nlnioMt  black  fmm  its  long  exposure 
to  the  air.  In  tune,  I  doubt  not,  the  entire  piece  would  have  encaped  with- 
out any  aHsistunrc  from  llio  surgeon.  Hippoci'at«H  thought  that  tlie  sequoa- 
trum  was*  punhed  forward  by  a  flewhy  membi*ane  (gronulaiionH)  which  grew 
underneath  ;'  Swieten  referred  the  movement  lo  the  nulnation  of  the  artericn; 
while  olherft,  and  amon^  ihcm  Bell,  attril)utod  the  cnange  of  poMJtion  to  the 
pus  and  the^rrowini:  gninulutions.  If  to  the  latter  we  add  the  jai>»  u*  which 
ihe  limb  in  ex|>o8ed.  we  have  ibnibiloHti  the  moKt  rational  explanation  of  the 
proce.Hs.  In  ot»e  instance  of  npontaneouH  oxtrusiiiii  of  a  sequcHtrum  the  poji- 
liteal  artery  was  pieix'cd.  and  a  fatal  hetnorrha^je  tollowed. 

la  rare  innlanccs  a  hcquesinim  may  become  encaned  or  eneyaltHi  within 
a  wall  of  new  or  livinjir  bone,  and  ivmain  quiew^-enl  for  a  long  time.  Brt»oa 
mentions  two  ca-'^ea  of  thiH  liind,  in  one  of  which  the  necrosed  piece  waa 
incarcerated  for  tifty-throo  voai*H. 

Provisions  for  repair. — When  a  considerable  part  of  a  cylindrical  bone,  or 
Ihe  entire  bone,  be<*omeH  the  Hubject  of  necrosis  as  n  rcsidt  of  pLM'iostitis  or 
oeieomyeHtia,  the  ttsteo^enetic  function  of  the  periontuum,  and.  when  the 
death  is  not  total,  that  of  the  exlernut  lamellae  of  the  bone,  and  perhaps,  in 
some  cases,  the  endoHiotim.  become  exccodiuKly  active.  A  new  deiHmition 
of  osbcous  matter  or  callus  take?*  place  on  the  outer  surface,  until  tne  ^li&fl 
may  ac(|uiro  an  extraordinary  thickness,  the  remains  of  the  old  shaft  lying  in 
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the  centre  as  a  sequestrnm.  (Fig.  898*.)  The  now  bone  thus  formed  is  oflon 
granular  (  Fig.  899*),  or  rough  and  nodulated,  (Fig.  900*.)  The  activity  of 
the  periosteum  in  the  work  of  providing  a  new  bone,  or  strengthening  the 
walls  of  one  partially  destroyed,  cannot  now  bo  doubted.     In  this  way  the 
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entire  shaft  of  a  long  bone  may  be  restored.  The  vacuum  remaining  aft«r 
the  removal  of  a  uenlnil  sequealrum  i.-*  Hllod  up  by  ^runulation  ti^aue.  vrhioh 
subsequently  ossitios,  the  activity  of  the  jieriosieuni  is  at  once  sensibly  <ii- 
miniahed,  irregularities  over  the  surface  of  the  bone  are  routided  away,  and 
in  time  the  medullary  canal  is  probably  meafiurahly  ivAtruied.  When  ihe 
epiphysis  is  attacked  with  necrosiu,  as  occasionally  oc^curs  in  young  scrof- 
ulouH  subjects,  this  |K>wor  of  restoration  is  lost. 

In  order  to  provide  tor  the  discharge  of  ihe  pus,  and  also  to  offer  a  way 

of  escape  for  the  dead  parts,  another  remarkable  provision  is  the  formation,  at 

points  where  the  neriosreum  is  deficient,  ol'  openiuf^  thiMUijh  iht^  outer  wall  of 

the  bone,  called  clonctv.    {  Fitrs.  Tun*  antj  !'02*.)    These  are  not  always  ]»re*ent, 

in  which  case  the  products  of  iiiflammation  can  only  be  removed  by  abKorptioTi. 

A  veiy  carious  tubular  sequestrum  sometimes  follow** 

amputation,  the  dead  bime  being  silualod  between  two 

^^         -  tufies  of  living  bone.    (Fig.  903*.)    I  have  reniove<l  ibeite 

^flf         \  peculiar  cylinders  when  ihty  have  extended  several  inches 

^^F  I  up  the  shatl,  of  the  bone.     I  think  that  they  aru  most  frc 

^^L^^     ^  I  quently    met    with   after    amputaliun 

V 


Pig.  903*. 


>'<vrv«l«  vf  tli«*  tibl^  Willi 
•  MquMti-um  pMtnitllug 
Itaroojcb  •cluAc&.—Sniltb. 


Tnl'iilnr  iNM|Ufl»lriiiu 
(A)  of  llio  fomor  iillor 
wnimtaUAo. 


for  gunshot  injuries  of  the  bone.  Oc- 
casionally the  end  of  the  bone  pos- 
sessing such  a  seque»*irum  it*  larj^ 
and  bulbous,  the  granulations  (Vom  lEo 
medullary  membraue  having  sprtuid 
over  the  extremity  and  become  *»*jii- 
tied.  The  mlionaleof  tlie  Ibrtnution  of 
the^e  sequestra  is  somewhat  i>bscur©. 
The  portion  of  bone  which  dius  i»  iho 
inner  layer, — the  part  mon?  i^speeially 
nouriMhed  bv  theemiosleum.  It  w<mld 
seem  probable  that  any  cause  which 
would  destroy*  the  inner  Inmelbr  woul'i 
destroy  the  medullary  membrane  alsij, 
in  which  case  no  inner  cylinder  of  new 
bono  could  be  constructed.  Markoe 
thinks  that  these  sequestra  de[iend 
upon  some  injury  to  the  nutritious  artery,  inasmuch  as  this  vessel  is  dostiniMJ 
for  the  supply  ol  the  medullary  (issue.  Such  an  accident  would  temporarily 
interrupt  ine  flow  of  blood  to  that  strueture,  during  which  time  the  inner 
lamella*  would  perish  before  the  circulation  could  be  suflSciently  cstabliflhed 
through  the  branches  of  the  periosteum.  This  explanation,  in  my  judgment, 
is  the  most  satisfacton'  one  which  has  been  given.  The  necrosiH  ortcn  pnv 
greases  80  quietly  and  pro<luces  so  little  local  disturbance  that  it  may  ex  in 
for  a  considor*able  lime  without  being  sus|>ectcd. 

Ring  Sequestra. — Another  kind  of  sequestrum  is  the  ring:  ihia  is  t>tH|Q«nrly 
Been  at  ibe  end  of  a  bone  after  amputation. 

Symptoms. — The  symptoms  indicative  of  necrosis  are  such  a>  belonij  to 
inflammation.  There  is  local  tenderness,  followed  by  decp-sealcd  tbn>bbitv|C 
or  gnawing  pains,  which  are  chai*acterized  l>y  marked  evening  exac^>rha- 
tions;  the  skin  may  remain  for  a  long  time  unaffected,  though  trequeotly 
it  becomes  <rdomatous.  glossy,  and  of  a  dark-red  color.  The-'^c  phononi«na 
ma^*  continue  for  a  short  time  and  then  subside,  leaving  only  a  somewhat 
supersensitive  condition  of  ihe  limb  when  it  is  jarred,  or  when  stime  iinuim&l 
exercise  has  been  taken  or  the  feet  have  been  exposed  to  cold  ami  tlainpite««. 
This  period  of  quiet  is  liable  at  any  moment  to  be  inlerruptrd  by  a  Pecur- 
rence  r)f  the  inflammatory  symptoms.  The  pain  again  incrraso«i.  the  skin 
becomes  intlamed  and  swollen,  the  nights  are  pa!*sc(l  in  restlcs^ne***.  and  out 
unfrequeully  the  patient  sutfers  from  slight  fever.  These  nr<»  the  or.H 
signs  of  osteitis,  and,  while  they  are  not  invariably  followed  by  u 
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they  nevorthelesa  point  vci*y  strongly  in  that  dipection,  especially  if  the 
boue  ifl  a  fylimirieal  one.  It",  however,  after  a  preliminary  f»erio<l  of  such 
suffering,  induration  and  thiokenin^  of  the  parifl  take  place  nnd  absco88e« 
form  in  the  superincumbent  ^oft  parts,  ending  in  sinuses  which  rofufte  to 
heal,  and  througli  which  unhealthy  granuhitiontt  crop  out  having  an  una- 
bilicat^d  or  a  papillary  form,  all  obscurity  is  removed,  particularly  it\  on 
pasning  a  probe  alon^  one  of  these  tietulouB  tracks,  the  instrument  comen 
in  contact  with  denuded  bone. 

In  central  necrosis,  wlien  uit-erated  openings  or  claaca»  exi»t,  the  probe 
can  bi!  conducted  through  the  ])eri|)heral  ]>ortion  of  thf  nhafl  and  be  brought 
directly  against  the  interior  Hequesirum.  The  pus  tiitit  dif*chargod  may  bo 
healthy  in  appcarnnee.  being  the  repult  of  an  extension  of  the  inlliiinrnation 
to  the  soft,  tissues,  and  tht-ivfore  partaking  of  the  nature  nf  an  oiniinary  ab- 
frees8,  but  subsequently  tlie  diHcharges  become  sanioui*  and  watery,  and  emit 
an  offensive  o<lor,  iiidii-ating  that  they  originate  in  the  bone  and  tind  their 
way  out  thn>ugli  tbf  cluaem  and  sinnseft  to  the  surface.  The  inflanimation 
which  extends  to  the  soft  parts  covering  a  necrosed  bone  soon  glues  together 
the  different  planes  of  tissues,  inducing  both  atrophy  and  fatly  metamorphosis 
of  the  nmscleH.  When  the  supi)uration  is  free.'or  even  when  only  moderate 
and  prolonged,  the  general  health  begins  to  fail.  There  Is  a  marked  Iohh  of 
strength  nnd  flesh,  the  appetite  fails,  the  face  loses  ita  color  and  wears  an 
anxious  expi-ession,  and  often  towards  the  close  of  the  day  the  palms  of  the 
hands  and  the  soles  of  the  feet  become  hot,  followed  by  a  marked  aceeleration 
of  the  pulse. 

Phoonosis. — Any  opinion  as  to  the  future  termination  of  a  case  of  necrosis, 
to  Iw  valuable,  must  be  based  on  a  variety  of  considerations.  If  the  patient 
is  young  and  possesses  a  good  constitution,  if  the  dinease  is  confined  to  a 
single  bone,  is  not  too  extensive,  and  is  not  too  deejjiy  situated,  a  favorable 
result  may  be  ixsasonably  anticipated.  The  particular  bone  involved  must 
not  be  t>verlookrd.  Necnisis  of  the  femur  is  much  more  serious  than  the 
same  disease  in  the  tibia,  and  necrosis  of  the  bones  of  the  cranium  or  of  the 
pelvis  is  more  dangerou.**  than  either. 

When  the  artienlating  extremity  of  a  bono  is  attacked,  the  risk  to  life  and 
to  limb  is  much  increased.  Adults  and  aged  persons  are  less  likely  to  recover 
from  the  effects  of  necrosis  than  the  young.  Indeed,  every  case  of  necrosis 
is  envimnod  with  so  many  possibilities  of  evil  that  the  surgeon  cannot  feel 
otherwise  than  anxious  aoout  the  issue. 

Evti  £y7iW,t.— The  dangers  which  threaten  a  patient  affected  with  this  dis- 
ease are  multiform.  If  it  is  situated  in  the  bones  of  the  skull,  meningitis  or 
intracranial  abscess  is  liable  to  occur.  If  the  disease  is  in  the  head  of  the 
femur,  it  may  involve  tiie  ilium  and  extend  into  the  pelvis,  causing  destruc- 
tive abscesses  in  the  latter  cavity.  A  dead  fragment  of  bone  may  lie  in  or 
may  penetrate  an  epinhysis,  and.  entering  the  cavity  of  a  joint,  be  followed 
by  anchylosis  or  by  the  loss  of  the  limb.  A  sequestrum,  in  its  extension  by 
natural  processes,  is  liable  to  come  in  contact  with  a  great  blood-ves,sel,  and, 
by  exciting  idceration  in  its  coat^,  i^'^c  rise  to  fatal  hemorrhage.  This  baa 
happened  in  a  number  of  instances.  To  the  above  evil  results  may  be  added 
those  sirncturnl  waxy  and  fatty  changes  which  are  provoked  in  internal 
origans,  especially  the  kidneys  and  the  liver,  by  long-continued  suppuration, 
and  the  liability  to  pyaemia,  erysipelas,  and,  if  constitutionally  disposed,  to 
tuberculosis  of  the  lungs. 

Tre^ktment. — There  are  two  general  objects  which  the  surgeon  must 
keep  in  view  in  the  treatment  of  a  case  of  necrosis,  namely,  first,  to  moderate 
the  intensity  of  tbe  preliminary  osteitis  and  of  the  pain,  and,  secondly,  to 
remove  the  sequestrum. 

The  iir^i  is  accomplished  by  elevating  the  limb,  by  local  depletion  and 
the  use  either  of  anodyne  lotions  or  warm  poultices,  as  may  best  comport 
with  the  sensation  of  the  i>atient,  and  by  the  exhibition  of  opiates  to  relieve 
pain:  a  blister  appliexi  directly  over  the  diseased  part  is  often  followed  by 
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the  greatest  bonofit.  When  the  ditsease  has  a  B^'phJlitic  or  a  rheumatic 
orip;in.  threat  bent*tit  will  be  Uynvcd  from  the  uho  of  lull  doHen  ul*  the  itidtde 
ofpotuBh,  and  in  stnimous  cases  from  the  adminintration  of  cod-liver  oil  and 
tlio  iodide  of  iron.  A  mixture  consisting  of  three  parts  of  thv  tincture  of 
iodine  and  ono  part  of  laudanum,  ft'oolj''  appliod  over  ihc  dinoaHtNi  part  iwicw 
a  day,  will  he  found  to  produce  a  good  effect  The  bowels  must  be  regulated, 
and  the  diet  conniHt  of  nutritiouti  but  unirritating  article8  of  t'ood.  Whenever 
fluctuation  is  discovered,  or  even  before,  when  there  are  sufficient  reasons 
for  believing  in  the  presence  of  deep-seated  pus,  whether  under  An  aponeu- 
rosis or  bunejilh  the  periosteum,  an  opening  should  be  made  for  its  c«capc. 
The  sulToring  from  these  confined  collections  is  often  intense,  and  in  deli- 
cate or  irritable  constitutions  even  dant^eruus.  When  the  inSaniuiation  m 
limited  to  the  external  lamellae  of  the  bone,  by  making  an  early  opening 
we  not  only  alleviate  the  violent  pain,  but  also  limit  the  spread  of  th« 
disease,  'rtiewe  incisions  should  be  n»ade,  when  carried  Ihroutjii  the  pvri- 
osttium.  in  the  longitudinal  axis  of  the  bone,  in  order  io  furnish  a  free  esi.'apti 
for  the  pus. 

Removal  of  the  Sequfstntm — As  long  as  the  dead  bono  remains,  the  siijipura- 
tion  and  the  sinuses  will  continue.  Its  removal,  therefore,  becomes  a  matter 
of  greai  importance,  arui  yet.  save  in  one  or  two  exceptional  eases,  ihere  cmn 
be  no  juHtihcation  for  interference,  with  a  view  toils  extraction,  until  nature 
ha(4  elVected  itB  sepai'atitui  fpmi  the  living  bone.  If  thert:  is  anyone  practioa 
whot^e  propriety  is  more  str(>ngly  established  than  that  of  any  other  in  bi»n«t 
surgery,  it  is  the  abstinence  from  all  cutting  ofiemlions  antecc<lent  to  ibis 
separation.  The  surgeon  mny  have  to  wail  nwmy  months,  perluips  yean; 
but  time  dtKJS  not  alter  the  law.  The  determination  of  the  lime  for  int4»r. 
feivnce  is  not  a  difficult  task.  A  probe,  or,  what  is  better,  u  director,  should 
be  carried  through  ono  of  the  sinuses  in  the  bone  until  the  sequestrum  is 
reached,  when  by  firmly  pressing  upon  the  piece  its  mobility  can  be  ft»eer- 

taincd.  or  by  tapping  it  with  the  in- 


Pia,  n07». 


Fio.  »aj* 


Fio.  W* 


e    hollow    soutid    which 
t«    dotachnient    may    b» 


struraent 
indicates 
heard. 

Seauesirotomy. — If  the  sequefttrura 
on  the  application  of  these  tests  is 
found  to  be  loose,  its  exti*action  can- 
not be  too  ttoon  accomplished.  When 
free  bleeding  is  anticipated,  a  tourni- 
quet may  be  placed  upon  the  limb 
above,  or  Esmanrh's  elastic  roller  mar 
be  applied.  The  incisions  Ibrougii 
the  soil  parts  must  be  planned  m 
96  to  avoid  injuring  intportant  ve»- 
sels  and  nerves  or  dividing  mu:!iclefl^ 
and  should  l>o  ample,  in  order 
the  bone  may  bo  properly  eX| 
In  many  eases  it  will  be  use 
to  insert  a  director  through  od«  of 
the  sinuses  leading  most  directly 
into  the  bono,  as  a  guide  for  Um 
knife. 

Having  re^cheil  the  bone,  the  nejct 
step  in  caseH  of  central  necrosis  ib  i«i 
cut  away  the  involucnim  or  new  uf«II 
of  bone  in  which  tho  M»queHtmm  0 
oncased.  This  is  readily  done  by  the  chisel  and  hammer  (Kigs.  yit4*,  W^\ 
900*.  907*),  or,  when  two  or  more  cloaca*  are  favorably  situated,  bv  ^ 
viding  the  intervening  bridges  of  bone  with   strong   cutting   )  !  '  *' 

908*,  909*)  and  opening  them  into  one  another,  when  the  nequi 
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exposed  can  bo  seized  with  a  pair  of  strong  bone  forceps  (Figs.  910*,  911*, 
912*)  and  withdrawn. 


Fio.  908*. 


Fio.  909*. 


Sometinies  the  eoqueatrum  is  wedged  in  between  the  irregularities  of 
the  living  bone,  or  in  pinned  by  osseous  spines  running  into  the  orifices 
or  depres.'^ionH  upon  its  surface,  in  which  event  an  adrantage  may  be  gained 
by  slipping  a  lever  or  elevator  (Fig.  913*)  under  one  of  its  edgen,  and  prying 
Si  out  of  the  bed  in  which  it  is  locked. 

When  the  opening  in  the  involucrum  is  too  small  for  the  extraction  of 
the  dead  bone,  the  latter  may  be  cut  in  twain  by  the  pliers,  and  each  half 
removed  separately. 

Fio.  912». 


Fro   910*. 


Fio  911* 


FiQ.  913» 


IMBiprcDt  fonni  of  bo»«  fan«p«. 


l<«v«r. 


Dr.  Garretaon,  of  this  city,  has  intn>duced  into  the  practice  of  surgery  a 
dental  engine,  which  is  not  only  admirably  suited  for  the  performance  of 
many  operations  on  the  bones,  but  the  applications  of  which  are  almost 
unlimited. 

The  engine  resembles  an  oi*dinary  pedal  lathe^  having  a  fly-wheel,  a  driving- 
pulley,  and  a  cord  extending  between  the  two  in  order  to  communicate  a 
revolving  velocity  to  a  movable  arm,  which  consiMttt  of  a  flexible  shaft  of 
wire,  encloised  in  a  pliable  sheath,  on  the  free  end  of  which  is  a  mandrel  for 
the  reception  of  the  inHtrnments  to  be  used.  (Fig.  914*.)  Into  the  flexible 
arm  can  be  fitted  drills  (Fig.  915*)  of  different  sizes,  a  ti*ephine  (Fig.  916*), 
a  circular  saw  (Fit:.  917*),  a  circular  knife  (Fig.  918*),  and  burrs  for  reaming 
out  the  cavity  of  a  bone  (Fig.  919*). 
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in  every  po^Bible  direction.  The  third  en^ino  is  ono  oongtructod  by  Dr. 
Bonwill.  and  18  roprosented  in  Fig.  920*.  Tlie  arm  \a  mado  up  of  two  Bolid 
rodti  ut'  tnolal.  una  thu  power  in  truu8iuitt<^  diroct  to  iliu  tool  ur  iutitrumuut. 
All  fif  these  engines  are 

capable  of  doinp  what  I'fo.  92f>». 

is  claimed  for  them  by 
iheir  makei'H,  hut  which 
of  the  three  can  justly 
lay  claim  to  superiority 
I  do  not  undertake  to 
di-'tiidc.    There  are  other 
moditicatiouA  of  the  en- 
gine, but  the  tht*ee  JuHt 
mentioned  appear  to  be 
the  most  valuable.    The 
rapid  rovolvinir  power  of  the»e  engines, 
nuntbering  from  fifteen    hundred  to  five 
tbouHaiid  revolutions  per  minute,  and  tiioir 
capacity  to  curry  a  drill  the  size  of  a  cam- 
bric needle  or  a  knife  or  wiw  ten  and  a 
half  inchet*  in  diameter,  enable  the  Mur- 
geon  to  divide  tissues  with  conipai-alively 
little  pain.     Dr.  Albert  II.  Smith,  of  this 
city,  has  used  the  engine  with  the  greatest 
satisfaction  for  dcnuditii^  the  Bofl  parts  in 
operutionH  on  the  vagina. 

AAer  renmvingall  the  dead  bone,  which 
can  he  determined  by  introducing  a  finger 
into  the  cavity,  when  the  soil  velvety  feol 
of  the  ;(i*anululioii  tissue  on  all  sides  will 
sutticieutly  declare  the  fact,  the  cavity 
Bhould  he  ihuroughly  flushed  with  the 
usual  sut)Iitiiato  solution,  and  woll  pnoketl 
with  iodoform  giiuze  befon*  removing  the 
elastic  cord.  In  onler  that  rm  olmlacle 
may  pievent  the  escape  of  the  dischargri* 
from  the  bone,  a  similar  utrip  of  gauze 
muHt  be  interposed  between  the  lips  of 
the  wound  in  the  soft  parts,  thereby  pre- 
venting their  quick  union.  Over  the 
whole  must  be  applied  the  usual  antisep- 
tic dressings,  consisting  oi'  the  sublimaU, 
earbolized,  or  io<ioform  gauze  compreftseSi 
the  deep  ono  wet  in  the  sublimate  solu- 
tion, the  superficial  one  dry.  with  a  cover- 
ing of  absorbent  cotton,  after  which  the 
iinib  must  he  covered  with  a  carl>olized  or 
sublimate  roller.  Rarely  will  it  be  neces- 
sary to  remove  the  dressing  earlier  than 

the  fourth  or  fifth  day,  and  when  this  is  DudwUI'i «irBk«i enguie. 

di»ne  the  cavity  of  the  bone  muni  be  care- 
fully cleansed   with   the  &unie  antiseptic  washes  as  were  used  ia  the  tirst 
instance,  and  the  same  antiseptic  dressings  reapplied  in  detail.     It  will  be 
sufficient,  usually,  to  re-dresa  at  intervals  of  five  days. 

Aller  the  ixnnovat  of  the  sequestrum,  the  iuvolucruno^soon  begins  to  con- 
tract, the  interior  gi'anulations  undergo  os&ification,  and  at  length  the  cavity 
i»  tilled  by  callus,  until,  as  in  the  ease  of  rejiair  at\er  fi*acture,  the  bone  be- 
comes a  mass  of  compact  tissue.  This  new  bone  suhse((uently  is  measurably 
ubsorhod,  and  an  attempt  is  made  to  reform  the  medullary  canal.    IIow  per- 
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foctly  this  is  done  wc  do  not  yot  fUIly  know.  The  wound  in  the  soft  parts 
also  neals  by  granulation,  and  the  cure  may  bo  ci>niiider(!d  c<irn|ilc«te. 

When  necrosJH  attoclw  tlio  bonus  oi'  the  (irnnium,  lUeve  is  (jfXen  u  ner- 
fiiatcnt  indis|)08ilion  iu  the  disease  to  become  limited  or  to  eslablirih  a  lints 
of  demarcation.  It  continues  assiduously  to  invade  the  contiiruous  riortion* 
of  the  oHfteouH  liasuo.  If,  aUer  waiting  lor  a  reasonable  len^Lrfli  of  time,  liie 
neerosed  piece  does  not  begin  to  l(H)sen.  it  will  be  belter  to  eX|M)se  the  Inme, 
and  by  a  careful  u»e.  of  tbe  en^ne  and  a  line  ^aw,  or  by  the  eliisel,  to  cut 
away  ihe  piece  beyond  the  Umit«  of  tbe  diHojiwd  Hinicture.  The  danger 
of  long-continued  doUiy  is  the  probability  of  intracranial  absce^tn,  or  of 
meningitis. 

Should  a  vessel  be  wounded  by  the  sequestrum  in  the  natural  effort*  for 
its  expulnion,  the  parts  must  be  laid  open  n*eely  and  the  vessel  Hoarchcd  f4»r 
and  tied.  In  the  event  of  the  principal  arteiy  being  loni.  amputation  will 
offer  the  beet  prospect  of  recovery. 

Rachitis. 

Rickets,  from  the  Greek  word  /Ju^tc,  signifying  a  spine  or  a  ridge,  is  iho 
name  very  improperly  given  to  a  peculiar  disiurbnnco  in  the  nutrition  of 
the  bones,  which  consists  in  an  abnormal  increase  of  the  cartilaicinous  and 
transition  subHlunco  of  the  osseouH  tissue,  the  lime  salts  at  the  sume  time  beiof^ 
deficient  in  quantity.  This  affection  belongs  to  childhood,  and  was  at  one 
time  called  tlie  English  disease.  Though  allusioits  have  been  made  to  this 
morbid  change  of  the  bones  by  Hippocrates,  Galen,  Colsus,  and  other  ancient 
writers,  yet  it  is  to  tbe  English  that  the  profession  is  chiefly  indebted  for  a 
more  exact  knowledi;e  of  the  disease.  Until  the  time  of  Levacben*  ricko(« 
and  mollilies  ossium  were  regarded  as  the  same  affection.  The  distinction 
between  the  two  has  been  very  lucidly  establisheii  bv  the  labors  of  Virchow. 

The  disease  is  frequently  mot  with  in  Great  Britain  and  on  the  Continent, 
rarely  in  the  United  States.  In  London,  according  to  Jenner,  it  is  very  com- 
mon among  the  ehildixui  of  (he  poor  At  the  Hospital  for  Sick  Children  ui  that 
city,  2. 36  percent,  of  tbe  inmatosexhibitedsignsof  riekets.f  while  among  th«>ie 
under  two  years  of  age  it  prevailed  to  tbe  extent  of  30.3  per  cent  Riiehe, 
in  his  clinical  observations  on  this  disease  among  the  childran  of  Maneho^t^r, 

fives  the  same  percenlage, — that  is.  219  rickety  out  of  728  outpatieD(«. 
'bis  varies  very  little  from  the  statistics  of  the  general  clinic  at  Prague,^ 
which  furnish  504  cases  of  the  disease  among  1623  children  under  five  yean 
of  age.  The  same  author  states  that  in  Berlin,  of  4715  patients  under  fiv« 
years  of  age  observed,  650  suffered  from  rickets,  or  al>otU  13.8  per  cent.  Al 
the  Almshfjuse,  Philadelphia,  according  to  Dr.  John  S.  Purry.§  25  per  cent,  of 
all  the  inmates  of  the  children's  department  exhibited  signs  of  tnia  diseaMi, 
which  is  about  the  same  pro|M>rrion  as  that  given  by  Kncttner  for  all  the 
children  of  Dresden.  I  am  satisfied,  from  observations  which  have  beeo 
recently  made,  that  the  estitnate  of  Dr.  Parry  was  cntiivly  loo  high.  Dr. 
Hunter,  who  has  examined  carefully  the  same  field,  found  6  cases  of  rickeu 
among  f(9  white  children,  and  6  eases  among  36  colored  children,  or  only  US 
cascH  of  the  disease  in  a  total  of  135  children, — R.08  per  cent. 

Rickets  may  occur  during  foelal  existence,  or  at  any  period  between  btrUl 
and  the  fifth  year  of  life.  It  is  seldom  seen  as  late  as  puberty.  The  largest 
number  of  cases  are  met  with  between  the  first  and  second  years  of  infancy. 
Of  346  cases  of  the  disease  examined  by  (lUerin.  98  occunvd  during  the  fiiil 
and  176  during  ihe  second  year.  Only  6  cases  were  noted  after  the  hixih 
year.  Anu»ng  the  whole  number.  3  wei-e  examples  of  fcetal  rickela.  The 
statistics  of  Ritche.  crmiprising  219  cases,  furnish  65  instances  of  the  affoc* 
tion  during  the  last  fix  months  of  the  first  year,  and  109  between  the  fin»t 
and  the  second  yeaA.    From  the  fourth  to  the  fifth  year  only  4  casv»  were 

•  TrsUf  du  KaJtiitin.  1773.  f  0««  od  RiokeU. 

1  Ki'Iaiooii,  in  ZitJinnwo's  C}rolu|>tl:•dll^  vtil,  it).  )t.  Tl. 
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observed,  and  none  at  a  laler  perio*].     Von    Rittershain,  in  621   children 
alfected  by  the  dieease,  found  that  329  were  between  six  and  twentyiuur 

monthM  old. 

Sex. — On  thif*  point  there  is  some  discrepancy  between  different  ntiitis- 
tit'inns.  The  agj^rui^ate  Hurniiiary  of  the  olwervatioris  nmdo  by  Gufrin, 
Bruentuche,  Ritche,  and  Von  Riitci'shain  would  make  the  sexes  noarly 
alike  in  their  liability  to  this  affection  ;  that  is,  there  weiv  436  mules  a>raiuHt 
484  females  in  920  cases  of  the  (liseasc. 

In  striking  contra.sl  with  thin  comjmrison  are  the  results  obtained  by 
Dufour  and  Mayolin,  in  which,  according  to  the  fii'st-nnnicd  writer,  the 
number  of  girln  suffering  from  rickets  wan  found  to  be  fifteen  timen  as  ^reat, 
and  according  to  the  second,  twenty  limes  as  great,  aa  that  of  boys  Himllarly 
affected. 

Causes. — The  causes  which  operate  lo  produce  rickets  are  not  certainly 
known.  They  are  pmbably,  in  most  instances,  of  a  general  rharactcr.  as  may 
bo  inferred  from  the  early  appearance  of  the  disease,  and  fi*om  the  inimber  of 
bones  which  are  HiniiillaneouHly  affected.  The  influence  of  heredilary  condi- 
tiourt  transmitted,  especially  on  ilic  maternal  side,  has  been  invoked  byauthors 
in  explanation  id*  this  affection,  especially  tuberculosis  and  syphilis.  The  mul- 
tiform consiiiutional  defects  which  are  transmitted  from  parents  laboring 
under  tuhct'ciilar  disease  render  it  probable  that  occasionally  such  a  dys- 
crasia  may  be  intluential,  by  viliatint^  the  nutrition  id'  the  fietus.  in  devel- 
oping the  disease  ;  but  exam|des  of  this  kind  are  so  rare  thai  tliey  mnsi  be 
deemed  exceptional ;  and  as  to  a  syphilitic  rachitis.  I  have  never  seen  any- 
thing which  would  in  the  least  tend  to  cori'ob<irate  the  existence  of  such  an 
affection  of  the  osse(»us  tissue,  though  it  is  stated  by  Wagner  and  others  that 
such  n|)peaninces  ai-e  sometimes  present. 

From  some  obsen-aiions  which  I  have  made,  but  which  as  yet  are  too  crude 
to  admit  of  a  formal  ]>rcHentation,  I  am  disposed  to  think  that  idtimately 
the  predetermining  vice  will  be  found  lo  origmato  in  the  cells  of  the  medulla. 

Food. — AVImtever  may  be  the  predisposing  or  nnderlyirtg  conditions  of 
rachitis,  there  can  be  no  dttubt  that  a  powerfully  detcrmunng  intlnence  is  to 
be  found  lit  the  cttmbined  operations  of  imperfect  food  and  of  damp,  badly- 
lighted,  »i»d  in)i>erfectly-ventilaled  dwellings.  Ou  this  point  there  is  little 
difference  f>f  opinion  among  writers. 

In  what  this  imperfection  of  food  consists  has  not  been  definitely  ascer- 
tained. It  cannot  be  from  the  early  weaning  of  infants,  or  from  the  use  of 
arllKcial  arlicles  of  nourishnient,  as  it  is  well  known  that  the  children  of 
many  (iernian  mothers,  who  nurse  at  the  breast  for  a  long  time,  supply  at 
least  as  many  cxaniples  of  rickets  jis  are  found  among  ihos<i  {'*^i\  in  a  dif- 
feivnl  way.  and,  according  to  Billroth,  the  disease  occurs  with  about  equal 
Ircfjnency  in  all  classes  of  scx-iely. 

The  experiments  which  have  been  made  on  lower  animals,  by  confining 
them  to  an  exchisive  kind  <d'  food,  or  to  a  diet  in  which  the  lime  salts  were 
largely  absent,  have  yielded  only  negative  residls.  As  the  essence  of  rachitis 
consists  in  an  innnlinate  excitation  of  the  normal  or  bone-forming  process, 
the  influence  of  any  agents  capable  of  unduly  stimulating  osteoplastic  activity 
would  conduce  to  the  nmrbid  condition  under  consideration. 

If  llic  experiments  of  Wagner  and  Ileitzmann  prove  to  be  reliable,  we  have 
in  phosphorus  and  in  lactic  acid  irritants  which  cause  an  extraordinary  pn>- 
liferation  of  cartilage-cells  and  of  transition  substance  ;  and  if  to  this  be  added 
a  deticiency  of  salts  concerned  in  calciticalion,  we  have  apparently  the  con- 
ditions requisite  for  the  disease.  The  power  of  laetic  aciii  to  nitack  the  in- 
organic conslilnents  oi'  bone  is  unquestionably  great,  and  its  abundant  pres- 
ence in  the  intestinal  canal  of  children  suffermg  from  disturbed  digestion  is 
equally  clear,  but  its  alleged  power  of  osteoplastic  stimulation  i>*  against 
many  analogies.  "* 

pATHot^oov. — The  changes  which  lake  place  in  the  skoleton  of  rachitic 
subjects  affect  the  long,  the  flat,  and  the  irregular  bones.    These  become 
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cnliirijed,  tbkkened,  softened,  and  defonned  by  curvatures.  This  enlar|^ 
incDt  i»  pttrticulai'ly  iiolicealik'  ut  tlu-  epi]ihyf*e8.  which,  by  their  incrciuii'd  mm 
and  ihf  lateral  biilirinif  ul'  tho  HntV  iviliitidanl  caniUigt-s  between  the  diaph- 
ysc.Hiiiid  ihv  u|iiphyseH,  <.':iuHod  by  muscular  contraction,  give  riao  to  the  term 
arttcxdi  duplicati,  or  dDublc-joinuHl. 

In  iho  curly  stage  at'  the  disease  all  parts  of  the  bono — poriostoal.  medul- 
lary, cortical,  and  canoL'llated — iirc  Ibund  to  bo  gix-atly  congcniod.  douply 
i'e<ldened.  and  filled  with  a  ifclatiriouj!i  tmnsudatiou.  The  changes  aro  more 
diHlinclly  noticed  at  tho  upipbyscH  than  in  the  diaphyBe».  Instead  of  the 
regular  KtagcM  and  distinct  biiundaries  observed  in  the  normal  dcvolopmenl 
of  bone,  tliere  \n  a  singular  disorderly  commingling  of  tho  oxaggeraUftd 
cartilage  pndirerulion  and  ti'anHilion  Hubetance,  with  calcification.  The  carti- 
lage-t'clls,  Htimulaled  to  excessive  multiplication,  aiv  iinnHformed,  Home  into 
l>one-corpuBclc8,  HOme  into  medullary  cells,  and  othern  into  connective-tiaiue 
forruh. 

The  name  process  is  in  active  operation  in  tho  deep  porioHteal  lavera,  the 
material  accuniuUiling  to  such  a  degree  as  to  add  much  to  the  thicfcnew  of 
the  shaft.  The  ettect  ot'  these  changes  is  to  wrdten  and  separate  tho  cortical 
larnulla;  and  enlarge  ihe  spaces  of  the  cancelli  until  the  bone  becomes  tM> 
soft,  spongy,  at»d  pumlce-like  that  it  may  be  bent,  indented,  or  miHrilmpen  in 
various  ways  by  pressuiv,  or  by  muscutar  contraction.  K<»kitanflky  has  alito 
shown  that  the  pi'oduct  residiini^  from  l>oiling  rickety  bones  in  unlike  tho 
ch4>iitlrin  or  oihei*  animal  matter  of  sound  osseous  lisMiie. 

With  (liese  alterations  there  are  siniultaneous  ones  aflecting  the  inorganic 
ooni|Mnienis  of  the  lM)no.  In  the  normal  king  IxMies  of  children,  the  earthy 
constituents  make  from  63  to  67  per  com.  of  the  total  bulk,  and  the  uniinai 
or  organic  fnjm  31^  lo  37  |xt  cent. 

In  an  analysis  of  a  rickety  scapula  and  humerus,  given  by  RokitRa»kv, 
from  Ragsky.  the  inorganic  const)tuent8  amounted  to  only  18.88,  and  the 
organic  lo  SI. 12,  a  lovs  in  the  tii*8t,  and  in  tho  other  a  gain.  In  a  mean  of 
seven  analyses  made  by  Kriedlol)en  of  rickety  ribs,  the  inorganic  constilucuta 
anioiiiiled  lo  37.19,  and  the  organic  to  62.91. 

In  addition  to  the  morbid  changes  in  the  bones,  the  internal  and  other 
organs  undergo  important  Htructunil  altenitions.  The  spleen  iKM-omes  hypor- 
trophied  ;  the  lungs  are  attacked  by  catarrhal,  pneunntnic.  or  tul>crculaV  dis- 
ease ;  the  bronchial  and  tho  mesenteric  glands  ai-e  enlarged  ;  the  intestinal 
glands  are  involved,  and,  as  a  result  of  disordered  nutrition  and  the  cftn*<f- 
quent  emaciation,  the  muscles  waste  and  lose  their  color;  the  liver  biK-omt* 
Bomewhat  enlarged  and  fatty  ;  and,  in  some  instances,  the  ventriclets  of  the 
brain  ai-e  found  filled  with  serum,  and  the  brain  iti»elf  fedematous. 

Symptoms. — The  commencement  of  ricketj*  is  usually  so  devoid  of  nil  prom- 
inent or  distinctive  symptoms  that  the  true  nature  of  Ihe  maludv  roar 
remain  f>r  some  time  unobserved.  Ordinarily,  however,  the  conipfaint  u 
inaugurated  by  sijnie  disturbance  of  the  digestive  organs.  indicat<-d  by  flatu- 
lent distention  of  tlic  intestines,  and"  by  a  tumid  alwiomen,  diaiTha'a.  s^ur 
eruelations.  and  unnatural  perspirations.  To  this  last-namc<l  symptom 
occurring  at  night  and  alwmt  tho  head.  Jenner*  attarhed  considerubJe  im- 
porianee,  as  being  diagnostic  of  the  diseatHtv  The  child  l»eeomcs  dull  and 
spiritless,  ceases  its  aecustomed  plays,  is  indisisised  to  all  niovemcnl.  Rle«n« 
fitfully,  etmiplalns  when  the  limlte*  are  pressed,  and  at  length  sits  with  tne 
spine  bent  and  with  the  head  sunk  down  l>ctween  the  shoulden*.,  Thin  p<>si(ioQ, 
together  with  the  disp?'opnrlion  existing  between  the  size  of  the  heail  and  that 
of  the  face,  gives  lo  the  ftn-mer  an  unival  magnitude,  and  conten*  nn  t'Xpres- 
sion  of  though  ((Witness  and  maturity  to  the  laller  all  ogei  her  foreign  to  the  aj^v 
of  childhood  With  tjie  intestinal  disturbances  the  dentition  is  retarded  or 
arrested.  \n\  if  the  teeth  have  already  passed  through  the  gums,  they  of1«a 
begin  lo  decay  and  loosen  ;  the  bones  swell,  especially  tho  epiphysca-1  extri»m^ 
lies  of  the  long  bones,  at   the  wrist,  elbow,  and  knee,  which,  trom   their  «x- 
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pusod  ponitioiiAf  beoomo  markedly  prominent.  The  structural  changes  having 
udvaiK-t'ii  Butticifnlly  far  to  diminisli  tlic  imtunil  resiHtanco  of  the  bont»M,  the 
htttor  undergo  various  distortions,  an  the  result  of  the  weiglit  of  the  body  or 
yy^  riiUHcular  action.     The  lower  ox- 

tremitieH    cur\'e   outward,   and,   if  F'o  ^l*. 

tlie  child  it)  old  enough  to  walk, 
the  gait  iH  vraddlini;  and  unsteady; 
the  up|>er  extremities  become  bent 
forwaitl ;  thu  niUes  of  the  chosi, 
pressed  by  the  w-apular  and  hu- 
meral mu!*clL'H,  are  flattene<l,  and, 
in  eonticqiu'iicie  of  the  wotl,  un- 
rcHiniing  nutnre  cff  the  cartilages 
at  the  anturior  extremities  of  the 
rihK.  the  Ktenmni  is  fotved  forwai^d, 
pvin*j  an  unnatural  prominence  to 
the  bivaat  (pectus  {fttUitmcenm,  or 
(.•hickon-hreasied).  the  rationale  of 
which  has  been  particularly  de- 
KcnliL'il  by  Shaw  *  This  deformed 
condition  of  the  thorax,  by  which 
the  puliriouary  chairiht'i'M  are  en- 
ci'oache<l  ujxin,  the  lunp;s  displaced, 
and  the  nerves  subjected  to  irrita- 
tion, hh  in  Pott's  disca*kio|"i  he  «pine, 
hart  much  to  do  with  inducin;;r  lung 
coniplicntionH. 

Deform itiesof  the  pelviema^' like- 
wise ensue,  and  will  vary  in  their 
character  accordin^^  lo  the  manner 
in  which  i\w  pivsMUX'  in  applied  to 
the  bones,  whi-thcr  by  sittini^  or  by 
creeping.  I  f  in  tin*  former  way,  the 
mobility  of  the  sacroiliac  junction 
will  allow  the  sacriun  to  be  forced 
forward,  thereby  diminiMhing  the 
antcro-|K)Htcrior  diameter  of  the 
pelvis:  and  if  in  the  tatter  way,  by 
n  general  sinking  of  the  entire  sa- 
cnim  toward-^  the  anterior  boun- 
daries of  the  |>etvis^  and  an  undue 
])rojoction  of  the  |>osterior  borders 
of  the  innominate  bones.  (Fii:.921*,) 
Those  deformities  in  the  female  may 
seriousiy  utfect  the  mechanism  of 
labor  in  after-yuai'H. 

The  detbrmities  which  o<'cnr  in 
the   course   of   the  spinal  cohmin, 
dei>ending  on  the  rachitic  changes 
in   the   inter\'crtebral    and   epiphy- 
seal cartilages,   as   well  as    in   the 
bodies  of  the  vertebi*a».  are  gener- 
ally expressed    l>v   magnilying  the 
natural  antero-pf»stcrior  curvatures. 
Latend  and  rotarj-  cun'atnres  are 
occasionally  witnensed.  and  are  to  some  extent  cause*!  by  the  child's  habit  of 
twisting  the  body  in  oitler  to  sec  objects  to  one  side  or  behind.     Green-stick 
fractures  of  the  long  bones  are  often  produced  as  a  result  of  the  disease. 
'  Ob  Dtttoriioui  uf  thtt  Spin*  ftad  Chut,  1S33. 
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In  the  cranium,  the  fi^ntanels  remain  open,  an*]  the  Atititres  I'oniiTiup  un^ 
cloiiied.  whiVI»,  with  the  conliniu'd  iTihirjLromont  of  the  nntorior  nmt  jtostorior 
portion;?  of  the  head,  given  to  tho  skull  a  tictitious  magnitude.  Another  vcn- 
romarkuble  ehange  is  notietnl  in  the  occipital  bone,  to  whirh  tho  name  t»r 
craniotabrs  has  boon  given.  The  bone  at  certain  points  diminishes  in  thick- 
ness until  finally  it  may  at  the!*e  localitieH  entiitdy  disapf^ear,  leaving  i>nly 
the  pericranium  and  tho  memhranos  of  the  brain  aw  a  ctiverini;  to  the  latter. 
This  condition  Dr.Jacobi  referi*  to  the  combined  efteclrt  of  the  weight  of  the 
child's  head  upon  the  pillow  and  that  of  the  bniin  within  acting  on  the 
Boflened  tinsue  of  the  bone  and  gradually  causing  itn  ivmoval. 

There  in  in  raehilit*  an  arrent  in  the  development  of  the  entire  Hkcdetoiu 
which,  as  has  been  nhowii  by  Humphrey,*  is  nn)st  apparent  in  the  Ixtnes  of 
tho  lower  limbs,  particularly  the  femurs. 

To  the  symptoms  already  detailed  maj'  be  added  the  occasional  presence 
of  laryngeal  spa:«m. 

There  is  a  mild  form  of  rickets  in  which  neither  the  conHtitution  at  lafge 
nor  the  bones  are  extensively  involved.  The  disease  consists  mainly  in  the 
want  of  general  vigor.  The  child,  though  alow  in  walking,  is  rarely  unable 
to  stand  upon  his  feet;  the  bones  of  tho  leg  arc  bowed  externally,  and  the 
gait  is  waddling.  Tho  epiphyses  of  the  bones  at  the  kne>e«k, 
wrists,  and  idbows  ai'o  not  enlarged,  though  tho  front  of 
the  chest  ma^-  be  prominent. — 'Whtekefi-brrntiteti."  Tho  dia- 
eaae  is  rarely  fatal,  and  is  fivqucntly  met  with  among  lhi» 
po«>rer  classes  of  a  city  population.  Negro  children  apf>ettr 
to  suffer  most.  The  curves  in  the  bones  ot\en  remain  per- 
manent through  life.     (Fig,  9:22*.) 

PimcNosis. —  When  the  disease,  commencing  al>out  Ibe 
second  year  or  later,  is  confined  to  two  or  three  bone^  and 
when  the  nutrition  is  not  too  profoundly  disturl>ed  and  the 
case  tends  to  pursue  a  chmnic  coiiixe,  the  ]>rr»gnosiH.  m 
regards  the  life  of  tho  ehild,  is  not  altogether  unfavonible, 
though  few  ivcover  altdgether  fi-om  the  deformities  enlaiini 
by  the  dif!ieaso.  The  practitioner  must  not  be  deceived  by 
those  remissions  which  not  imfrc(|uently  take  ])lace  in  tho 
course  of  rachitis,  and  ilunng  which  iuter\alM  the  general 
health  of  the  ehild  rallies  for  a  time.  These  are  usually 
deceptive  caluiw.  whieh  will  be  followed  by  a  return  of  tho 
former  symptoms,  and  not  unfrequently  in  an  intensified 
degree.  When  an  au^picicais  change  docs  set  in  and  con- 
valescence becomes  assured,  the  gastro-intestinal  symptoms 
Hubside,  the  abdomen  becomes  sort  and  less  distended,  the 
dentition  advances  in  a  natural  manner,  the  emaeiaiion  is 


«irn*in  Thil  Vr.!ikre     arreste<l,  the  swollen  epiphyses  diminish,  the  bones  grnw 
uli  Ifi'iT*' ''""''  **'*""      ubn(»rmally  solid  and  heavy  by  a  large  dcp«isiIion  of  the 
lime  salts,  and  finally,  after  the  lapse  of  years,  the  patient 
is  restoi*od  to  health. 

In  the  majority  of  instances,  unfortunately,  the  discapc  dtx'H  not  run  fto 
favorable  a  course  :  the  little  sufferer  continues  to  emaciate;  the  dischargee 
from  ihe  bowels  bei^ome  moiv  thin,  waterj%  and  otfensive ;  the  tympanitis 
increases;  fovcr  is  constant  ;  the  urine  becomes  scanty,  attd  the  patient  per» 
iehes  cither  from  .'*hecr  exhaustion  or  from  bronchial  or  intestinal  catanri 
or  sometimes  the  fatal  termination  is  hastened  by  the  oeeurronee  of  some 
the  exanthemata. 

The  tliofffiosis  of  rachitis  is  not  diflScult  when  once  that  disoaflo  id  e«tab- 
lif^hed.  ThL'  atfection  with  which  it  has  been  confoinided  is  oHieomalacia.  The 
points  of  distinelion  will  be  noticed  under  the  last-jiamed  dis<*aee 

Tbkatment. — In  Ihi*  management  of  a  ease  of  riekets,  attention  should  ho 
given,  first,  to  the  hygienie  conditions  by  which  the  patient  is  »urruuDdod. 

*  Hadiou-Cbirurgkoal  TraowoLiuas,  IStill. 
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The  importance  of  sectinn^  a  Hidiulion  fi-eo  iroiu  dampnef»,  with  abundance 
of  tVehh  air  and  siinlit^lit.  is  ho  n|tpHnMU  as  to  itMjuire  no  argunumts  for  it« 
enforcf  nitMit.  Thr  chafactur  and  llic  quality  of  the  tYtOil  ari>  next  to  l>o  tivre- 
fully  examined.  Of  c<Mirt«c,  if  llie  child  is  under  one  year  (»f  n^c.  ihore  can 
bf  lU)  nourishment  mi  widl  adaptf<l  fi>r  its  use  as  the  malernal  milk  .  hut  if 
I  lie  nioihor  is  ft-chle  and  out  4)f  health,  if  she  labors  under  any  constitutional 
vice, — luboivuiur,  stnunous.  or  syjihilitic, — or  if  the  HUpj>ly  of  milk  is  in- 
BUtticient  to  meet  the  demands  of  (lie  inlant,  a  healthy  wet-nurso  should  bo 
pi*ovi<led.  or,  if  this  is  out  of  the  question,  the  child  must  be  sunported  on 
properly  diluted  co\v'»  milk.  Different  kindin  of  artificial  iiourihlimoiit  cun 
DO  employed,  such  as  condeni*ed  milk,  and  other  forms  of  infant  food. 

When  the  child  is  ten  or  twelve  months  old  and  the  mother's  8U])ply  of 
milk  is  mil  ahmidanl.  the  (icficicticy  nuiy  be  suj>pleuu'nted  by  a  little  animal 
bix»tb.  In  children  still  more  advanced  in  years,  nnd  in  wliom  the  teeth  are 
pix^sent,  couHiderjible  license  may  be  allowed  in  the  variety  of  tlie  aliment: 
fresh  beef  grated  into  a  jiulp.  salt  ham.  tarina,  a  little  jMjtato,  and  fruits, 
bueh  as  fitrawherries,  blackberrieii,  and  ri|)e  |>eache»,  luuy  otten  be  used  with 
decidetl  advan!«t;e. 

The  medicinal  a^nt.s  must  be  administered  with  a  view  to  meet  special 
indications.  Antony  the  mo8t.  prominent  of  these  is  the  disoi*dered  tttatu  of 
the  digestive  organs,  to  meet  which,  and  possibly  to  supply  the  calcareous 
defect,  lime  may  ne  given  in  some  form  most  ivadily  accejited  by  the  syntem. 
liime-water,  cxhibiteil  in  the  milk  or  alone,  answers  eveiy  purpoHO.  ^Fo  aid 
the  fitomach  in  the  i>repanilion  of  the  food  for  absorption.  pepMn  will  bo 
foumi  useful,  and.  when  not  ivjected,  eoddiver  oil  is  capable  of  accomplish- 
ing much  gix»d  by  its  altenitive  and  nutrient  pi*opertie8.  ihiw  checking  the 
rapid  waste  of  the  adipose  tissue.  To  restrain  the  bowels,  and  to  maintain 
the  strucluiv  of  the  blood,  the  tinelure  oi  the  chloride  of  imn.  or.  if  a  more 
astringent  prepai-ation  be  demanded,  the  liquor  ferri  peniitmtis.  may  bo 
given;  tor  the  same  object,  minute  doses  of  Dover's  powder  nuiy  hectuuo 
neceasiiry.  Other  louics,  such  us  quiidne,  cinchona,  gentian,  and  (piassia,  are 
oeeasitinally  ixMpiired. 

Ah  an  adjuvant  to  the  treatment,  suit  bathing,  with  fViotionN  by  meann  of 
rough  towels,  will  be  found  to  do  good.  The  temperatuiv  of  the  bath  miist 
be  regulated  by  the  vigor  of  the  patient.  It  Is  most  prudent  to  commence 
with  one  moderately  warm,  and  gnidually  ivduce  the  temperature  to  the 
point  which  will  not  be  followed  by  cliilliness.  or  from  which  the  little  one 
will  quickly  react.  When  the  weather  is  changeable  or  cool,  the  body  should 
be  carefully  protected  by  Hannel  and  other  clothing. 

To  pI^5venl  cur\'ature8  of  the  bones,  parlicuh^rly  in  those  of  the  arm  or  the 
leg,  some  benefit  ma^-  bo  donved  from  a  light  plaster  dressing  applied  with 
little  pressure  to  the  diflcivnt  sections  of  the  limb,  not  including  the  articu- 
lations. When  this  is  not  deemed  feasible,  the  child  can  be  Iai<]  upon  its  back 
on  a  mattress,  or  on  a  water-  or  an  air-bed  fitted  to  a  little  watjon,  and  in  this 
way  be  drawn  about  during  favorable  weather  in  the  open  air.  As  ihe  dis- 
ease improves  and  the  hones  become  moix*  firm,  the  curves  are  frequently 
lessened  by  the  action  of  the  muscles,  and,  should  this  not  follow,  a  great 
amount  of  correction  can  be  effwHed  by  properly-oonstrm'ted  instruments, 
and  by  elastic  bands.  Suspension  by  the  head  for  a  few  minutes  twice  a 
day  will  materiully  stniighlen  any  spinal  curv'utures  which  have  been 
fornu-d,  and  atUM*  a  tew  such  suspensions  the  advantage  gained  can  be  pre- 
seiA'ed  by  a  gypsum  roller  applied  to  the  trunk  over  a  neatly-fitting  flauuei 
shirt.     (See  lix'atmeut  of  I'otts  disease,  vol.  ii.) 

The  cases  of  bone  curvature  requiring  drilling  and  fracture  are  quite  ex- 
ceptional. 

Osteomalacia. 

Osteomalacia  is  the  name  given  lo  a  disease  affecting  the  bones  of  adults, 
which  is  eharactcrixed  by  the  disappearanoe  of  the  lime  nulls  or  ourthy  con- 
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stituents,  and  the  subsequent  softening  and  even  liqucfliction  of  the  ot^^nlo 
portion  of  ilu;  umsuous  tissue.  Thin  Hingular  aftbclion  in  al»o  known  under 
the  naincH  of  tUitfavosfron  and  moUitks  csshwi. 

By  tlio  older  wntei*8,  osteomalacia  and  rickots  were  regained  as  idcnlicai. 
or,  ai  least,  very  eiosely  allied,  diseaftcs.  Their  diftHimilarity,  both  in  chemical 
and  in  other  slruciural  changes,  Hittt  indicated  by  Lovacher,  ha»  been  amply 
eontirmod  by  the  obFcrvatiunH  of  Lolmtein,  and  by  Ihoue  of  a  later  date,  made 
by  a  number  f>t'  English.  (reiTnan,  and  French  wriiei'ft. 

In  oHteomalacia  the  bones  are  not  only  Hofl  and  flexible,  hut  arc  also  rela- 
tively lighter  than  normal  bones.  The  diaease  may  be  oontiued  to  a  ningle 
bone,  to  one  or  nevorul  pointrt  of  the  same  bone,  or  it  ma}-  attack  the  entire 
nkelelon.  The  vertebra*,  ribs,  and  ]ielvic  ]>ieees  aiv  the  bonew  moHl  comniMuly 
attacked,  wbilnt  thone  lormirig  the  head  and  face  raivly  «ufter.  The  defunn- 
itiert  whici)  follow,  though  rc»*embling  in  n»any  renpeetj*  those  of  rickets,  yet 
poHHCKs  Heveral  material  poinin  of  diHsimilarity.  For  example,  the  transverfte 
diameterH  of  the  pelvin  are  greatly  contracted,  and  the  pubic  .-(ynipliyHiH  ren- 
dered very  prominent,  by  the  pre>t*ureuf  the  thighboneH,  whereas  in  rickete  it 
is  moi'e  Commonly  the  antei'o-posterior  dimenwionH  of  the  jtelvis  which  stifter. 

In  the  latter  aft'ection,  when  the  sternum  i^  displaced,  it  is,  as  u  rule.  pn>hed 
fonvard,  while  in  rnalacosteon  it  is  as  likely  to  be  retnicled.  (*hareot  bas 
noticed*  singular  changes  wrought  in  the  ungual  phulungef*  «if  the  hand 
by  o.Hteomalacia,  tho^e  parts  of  the  Kngui's  becoming  very  flat,  and  Itendiug 
nnuHtially  far  backward,  the  result,  no  doubt,  of  tlie  efrorts  made  by  the 
patient  to  support  or  to  raise  the  body  with  the  terminal  phalanges  while  tn 
the  sitting  posture.  When  the  skeleton  has  been  generally  implicated.  Ibr 
most  singular  distortions  and  pctsttires  have  followed,  an  in  the  case  of  the 
Marquis  d'Arnntgnac,  reciirded  by  Duveruey,  or  the  still  more  remarkable 
one  communicated  by  Morand,  that  of  Elizalieth  Querian,  allcrwaitJs  Madame 
Snpiot,  who  died  a  victim  to  the  disease  in  1752.  In  this  wnman  the  trunk 
of  thu  body  was  reduced  to  twenty-three  inches  in  length  ;  the  bones  of  the 
ujipcr  extremitiea  iiad  become  greatly  misshapen,  and  those  of  the  lower 
extremities,  esjtecially  the  femora,  so  Hot\eued  that  the  feet  could  bo  readily 
placed  againsi  the  sidcB  of  the  head. 

(.'AU8ES. — Ostcfmialacia  is  tTtrlunately  a  verj-  rare  disease.  It  is  »aid  that 
the  valley  of  the  Kbine  furnishes  the  greatest  nuniber  of  exampleti«)f  the 
affection.  The  causes  concerned  in  its  ]»roduction  are  very  ini|»erfoetly 
undei'slood.  Rickets,  struma,  syphilis,  miasmatio  emanations.f  rheumatism. 
dampncs.s  and  fond  defective  in  certain  mineral  substances,  have  all  been  in. 
yoked  in  explanation  of  the  morbid  change.  In  some  tew  iuetaneett,  att  in  one 
given  by  Dr.  Omen>d,J  the  disease  seems  to  be  hereditary.  However  little 
may  be  known  on  the  subject  of  causation,  there  are  certain  conditions  of  »ex, 
of  age,  and  of  social  life  whioli  undoubtedly  exercise  a  determining  influence. 

Sex. — The  number  of  females  atlecied  r>v  the  disease  greatly  outuumt>rr 
the  males.  In  the  47  cases  of  IJeylard,  30  were  women  and  11  men.  Of  131 
eaKCH  recorded  by  Litznmnn,  120  w^ere  females  and  11  nialoa.  Durham  found 
132  women  and  13  men  in  an  aggregate  of  145  cases.  That  is  t(»  t*ay.  (tf  th<r 
above  323  casea  of  this  disease.  288  were  females  and  35  males.  Holme  . 
not  obser\'ed  wi  great  a  disproportion  between  the  sexes  as  that  Airuisln 
the  above  statistics,  though  the  number  on  which  he  bases  this  statement  i| 
too  small  to  weigh  against  the  general  statement, — nan»ely,  10  cases,  in  wh« 
6  were  women  and  4  men. 

Age. — In  Beylard's  eases,  the  largettt  number  (20)  occurred  between  !i!\y 
and  sixty;  next  in  oHer  of  frequency,  between  thirty  and  forty  (17);  only 
2  under  twenty,  and  3  after  sixty.  Of  those  given  by  Ourhani.  the  gixifttost 
number  were  found  between  twentv-five  and  thirlv-tive  years  of  mrc 


agv. 


*  Mfu]<jtr«  Jo  t'Aoftd6niie  Roy»l«  ilc*  Sci«!Occ».  I7^S. 
t  JoDU,  BHtiitfa  M«dical  Jourtml,  l^«pt«iiil>cr,  lSd9. 
t  Ktir  Tork  Medical  Rword,  Mnrab,  ISflV.  p.  SA. 
I  Holmet'a  SyiUm  of  Surgwry,  vvt  lU.  |i.  7M. 


OSTEOyfALACIA, 


1079 


Social  state. — The  influence  of  child-bfaring  appears  to  act  ah  an  exciting 
cause,  und  muy  explain  tbo  pn'il(»niJnuricc  of  inc  dirtoapc  amonc  I'tinmli'B. 
In  Bo3*lard'8  36  raises,  31  bad  bnnii.^  i-hildivn  l»i  Litzmann'A  tMilleciion  of 
120,  85  ha<i  boon  mothers.  i>urliaiii  lound  lU  nf  tho  132  women  emhraoed 
in  hirt  statistics  ir>  have  \w.vu  atlarked  either  during  or  ver^  Khorily  a(\ur 
pregnancy;  and  Collinean,  who  has  collected  43  cases  of  osteuinalacia  amon^ 
fenialcH,  slates  that  2M  of  thi^t  number  hud  i^iven  birth  to  oliildreii. 

Food. — The  testimony  which  has  been  adduced  in  favor  of  the  cauNailvu 
aijency  of  certain  kind^of  fi>od  in  the  development  of  nmlacosieon,  r>pecially 
aliment  poor  in  the  saline  (M»nstituenls  of  Uine,  tnuwl  be  regarded  as  of  a 
negative  character,  though,  indeiwudently  of  experiment,  the  e<niueetion  of 
the  diseane  with  the  parlurient  ntate.  in  which  there  Ik  au  inerease^l  demand 
for  ihesne  saltfi,  gives  some  plwuHibility  to  the  theory.  The  examination  of  a 
number  of  bodies  of  insane  p«i*»ons,  made  by  Dr.  Ilerdner.  would  seem  lo 
imply  some  connection  between  mental  distiaitti  and  physical  changes  iti  the 
bones  akin  to  the  one  under  conHidenilion. 

Patholoov. — What  part  is  iilayed  by  inflammation  in  pi'oducing  so  re- 
markable a  transformation  of  bono  as  thai  present  in  malacosleon  has  not 
been  determined.  Certain  it  is  that  one  of  the  earliest  phentmiena  witnessed 
is  that  of  increased  vascidarily  of  the  medullaiy  tis.-ue.  The  vessels  bei*omo 
excessively  engorged,  and  frequently  give  way,  causing  a]>(»plectic  extiuva- 
salion  of  blood  efots,  which  are  found  disseminated  througli  the  medulla, 
intermixed  wirh  fat  and  some  new  cell-elements,  the  exact  import  of  which 
18  unknown,  but  (ho  presence  of  a  true  infiltration,  such  as  commonly  char- 
aot<'rizos  inflammalion,  <'annol  be  asserted.  This  engorgement,  at  i\n*i  cen- 
tral in  the  medullan'  tissue,  and  tilling  its  cells  with  a  gelatinous  matenal, 
moves  cenLiifugally.  extending  to  the  outer  portions  of  the  rancelli  (the  cell* 
of  which  are  gradually  dilated),  and  finally  passes  into  the  Haveivian  vessels 
of  the  compact  Hiruettiri'.  Comcident  with  this  vascular  diniurbance  com- 
mencoB  the  WfU'k  of  docalcitieation,  which,  like  the  fii*st,  extends  from  within 
outward,  the  products  pasHii»g  ofl'  jiartly  by  the  kidneys,  in  the  form  of  oxa- 
late of  lime,  and  forming  in  wjme  instances,  according  to  Solly,  renal  vesieal 
calculi.  The  saline  eonhliluents  which  impart  H<»lidiiy  to  the  strnclure  are 
gradually  removed,  rendering  the  bono  soH  atid  flexible,  and  leaving  only  a 
frame-work  of  cartilage,  which  in  turn  dinintegmtcs  an4i  liqueties.  As  lactic 
acid  has  been  discoven»d  in  the  marrow  of  malaeosteon  Ixuies,  and  as  this 
agent  is  known  to  have  a  ptiwerful  influence  over  the  lime  salt«.  it  is  not  im- 
probable that  lo  it  nuiy  he  ascribed  the  disjunction  of  the  organic  and  Inor- 
ganic components  of  the  structure.  The  analysis  made  by  Lehman  of  four 
mala<'osteon  bones  (two  femurs  and  two  ribs)  exhibitn  2-^.40  parts  of  earthy 
and  75.60  of  animal  matter  in  100  parts.  A  number  of  similar  analyses  have 
been  made  by  other  chemists,  the  results  varying  in  each  case,  but  all  g'>ing 
to  show  the  losseni'd  amount  of  ihe  mineral  aalta  aa  compared  will*  tbo 
organic  constituents  of  the  bone. 

Tho  apjH'arance  presented  by  the  medullar^'  tissue — if  such  it  still  W* — 
during  the  prngresn  of  thusr  changes  will  de|>end  much  on  tho  i^arlicular 
stage  of  (lie  alfection  when  the  examination  is  made.  At  the  commencement 
it  may  resemble  the  marrow  of  young  Iwines,  having  a  i-eddish  or  yellow  tint, 
becoming  Blraw-€olored,  viscid,  and  gelatinous  u»  the  disease  advances,  or 
exhibiting  a  cystic  degeneration,  the  liquid  of  which  may  fill  up  the  cavitioa 
of  the  bone  or  be  enclosed  in  numeroua  loculi.  until  finally  the  entire  bone 
becomes  expanded  into  a  more  honey-comV»ed  shell.  The  thin  outer  lamella 
of  the  coi*tex,  depending  as  it  does  for  its  life  as  well  as  for  its  renewal  ebiefly 
on  the  (^'^(isloum.  will  t)nori  resiwi  for  a  long  time  the  malacosleon  aggression, 
though  sfxnier  or  later  this  lanl  barrier  may  yield  and  ll»e  t-ntire  structure 
become  a  sac  of  flexible  mailer. 

t'hanges  not  unlike  tlioso  wrought  by  cancer  have  been  noticed  in  mala- 
cosleon bones,  as  in  I  Ik*  one  deseribud  by  Mr.  Hawkins,*  which  resemblance 

*  Medlco-Cbirurftcal  XruMcUom,  rot.  ixlv.  p.  4A.— Uolmoi. 
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haH  led  to  a  suppoaitioii  that  the  two  diHoasos  ai*c  nnalo;^u«,  if  not  identical. 
Thtf  nhciiiiicnl  and  olhur  mutatioriH  to  wliifli  the  skoUsion  is  thus  suttjorUMl 
rendering  il  |K>\verl«(*is  to  rosiHt  ihc  weight  of  the  httdv  or  the  aelion  «jf  the 
muHeles,  ot'cuHion  various  curvatures  und  fmcturo^.  The  vertebral  column 
it)  among  tho  tirat  to  iviilizc  tliAioriioii.  nnd  cspoeiuHy  ilio  lumbar  [H)rtic»ii, 
which  IVom  its  position  ih  com pt* lied  Ut  sustain  the  ufixfatest  pre**ure;  the 
oilier  j*c^ions  arv  iittucted  in  order  from  below  upward.  The  eurv«M  are 
increased,  the  individual  vertebra;  Hhrink,  and  the  erilire  column  becomtM) 
shorter.  The  rib>*  are  bent  or  broken  by  the  muHCular  eontrartionn  con- 
cerned in  respiration,  the  lenions  oceurriuc^,  as  a  rule,  contiguous  to  the 
tendinous  attaehments  of  the  jMwlerior  sormti,  levatoivs  coftlarum,  and  the 
tendons  of  the  ereetor  Hpinie  niUHcles,  or  anteriorly  in  front  of  the  ,:jre^t 
serrafi  and  lesser  pectoral  niusoles.  The  pelvis  participates  in  these  chants. 
underjgoin^  alteratiuiirt  which  materially  affect  the  diameters  ofilH  caviiv,  to 
which  alluHioM  has  already  been  made.  Under  the  action  of  the  same  dei;ei»- 
eration  the  bones  of  the  extremities  and  the  clavicle  become  curved  or  broken. 
leaving  only  those  of  the  head  and  face  comparatively  free  fmm  the  ii;enenil 
ruin.  Notwiihtitandiiig  the  absence,  in  a  ifi-oat  degree,  of  the  ndneral  rait* 
of  the  bone,  the  presence  of  thL-se  materiuln  in  the  blood,  and  the  tendency 
of  the  latter  tluid  to  return  thorn  to  the  bone,  are  both  very  evident  from  the 
fact  that  the  fractui-es  which  occur  in  the  course  of  the  di-seftso  ^omotinieA 
undergo  i*epair  by  the  deposition  of  callus,  after  the  manner  adopted  by 
nature  in  similar  accidents  of  au  uncomplicated  kind,  though  neither  so 
rapid,  orderly,  nor  perfect  as  in  the  last.  Generally,  however,  such  frikuturaa 
do  not  nnire  by  cnllus. 

In  addition  to  the  structural  alterations  of  the  bones,  the  muscles  etfiriy 
undergo  certain  altiTations.  chuntctL'rized  by  multiplications  of  the  nnreoua 
nuclei,  allmminoid  atirl  fatty  degencnitions,  and  other  changcH  which  indicate 
a  pre-existing  inflammatory  disturbance. 

Symptoms. — Among  the  eaiiiesi  signs  of  ost<*<imnlaciH  is  the  prt^senoe  of 
deep-^oated,  gnawing  pains,  resembling  those  of  periostitis  and  earies.     The 

fmin.s  are  generally  located  about  the  pelvis,  in  the  loins,  over  the  chesi  or 
inibft,  situations  corresponding  to  the  regions  of  the  skeleton  genenillv  first 
alleoteil,  and  are  often  intermiltont.  having  nocluniai  exacerbations,  and 
being  increased  in  severity  b}-  dull  or  damp  slates  of  the  atmosphere.  The 
patient  is  easily  fatigued,  is  incapable  of  any  prolonged  yxerci'ie,  and  rind*  it 
difficult  to  make  a  full  inspimtiou.  As  the  btmos  begin  to  yield,  the  footing 
becomes  uncertain  and  the  gait  unsteady.  From  the  various  deforniitic**  or 
curvatures  becoming  more  and  more  pronounced,  and  trom  the  frecpiont  «>c- 
cunvnce  of  fracture,  the  pei*Hon  bi^coraes  exceedingly  helplesN.  The  pt^igrw* 
of  the  disease  is  usually  slow,  and  prone  to  pauses  or  interruptions.  This  is 
esjtecially  so  in  females,  who  during  gostation  ox|»eriein'e  the  greatest  Hutfor- 
ing.  and  who  after  parturition,  and  during  the  interval  between  concept!  >  - 
manage  to  enjoy  a  reasonable  <iegix'e  of  comfort.  The  disease  d(M?s  nm 
lurb  the  regularity  of  menstruation  at  those  timeft  when  the  function  i^  »«>( 
interrupted  by  pregnancy  or  nursing.  The  urine  is  not  diminished  in  ipuiB- 
tily,  but  is  often  increased,  and  yields  an  acid  reaction.  With  reganl  to  the 
chemical  constitution  of  the  renal  and  other  secretions,  wo  are  in  pos^ei^i< 
of  no  observations  which  are  sutliciently  numerous  or  systenwitic  to  wan 
any  expiv.-*8ion  of  oi>inion.  While  some  writers  have  alleged  a  great  increi 
of  the  diflt*renl  salts  of  lime  in  the  urine  of  inalacosieon  patients  (S<>lly>, 
causing  renal  calculus,  other  observers  equally  (competent  have  tuH^n  uo>^».l- 
to  discover  any  change  in  this  particular  fn)m  it«  oniinur)'  conKtitu 
The  same  may  be  said  of  the  persiiinitory  and  the  salivary  seerution  i**-,. 
Benee  Jones.*  in  a  case  in  which  the  softening  of  the  iH)nes  was  not  discoi 
ered  until  after  deatii,  noticed  in  the  urine  a  pi»euliar  albuminoid  prinoipl 
(.hydrated  deutoxide  of  albumen),  wbichT  unlike  oixJinary  albumen,  was  rv^d' 
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i\y  soluble  in  boiling  water,  and  tho  prccipitatu  of  which  by  nitric  acid  was 
di8rtolvo(l  by  l»eal.  reaititearing  a^fjiin  on  (l»c  applicatioti  of  c(»ld. 

Tho  dui*ation  of  lh«  (iiHoaHO  vaiit-n  from  two  to  six  yearn.  The  dhortost 
poriod  in  which  h  fntal  tormiitation  in  ivnowu  to  hnvu  tnkon  plu(*i>  wan  in  tho 
case  mentioned  by  Schmidt,  vig.,  in  three  mouthn;  and  it  i>*  not  uncommon  for 
patientH  laboring  under  the  atfection  to  lintrer  along  for  vight  or  tun  yt^ars. 

Diagnosis. —  In  the  commencenitMit  of  malacoBteon,  when  there  exiet  only 
tho  initial  pains  and  sorenoss  on  pressure'  and  Diovemeut.  it  will  be  very  dif- 
ficult, if  not  imposaiblo,  to  determine  the  exact  nature  of  the  dis(>rder.  It 
may  very  nutui-ally  be  refeired  to  cold  or  rheumatism,  but  when  the  bones 
begin  lo  yield  there  need  be  no  uncertainty  about  the  natuiv  of  the  coniplainl. 
Though  ii  ott'errt  some  [wintu  of  resemblance  to  nichitirt,  there  are  »o  mniiy 
di.HsimilarHvin]*t(»ms  that  when  these  an*  revealed  no  mintaUe  can  lie  ponisible. 
TLu  following  pcculiarilies  of  tho  two  aft'cctioas,  when  eontmsieti  aH  below, 
will  make  this  aubjeol  clear: 


OSTEOMALACIA. 
A  dlseiue  of  adult  life. 
AflMto  chiefly  fcinitk**. 
Softaning  progrcA^ive,  nrelj  booomiog  ureet«d. 

Attendod  with  vevcre  paJni. 

Depreasions  in  tho  ocelpiul  bone,  or  or&aioUbei. 

Abcene*  of  opiphjrieal  Rwelllng. 

FoDtftoels  eloiod. 


RICKETS. 
A  dii>en««  ivcoulMr  to  ehildrpn. 
Affvotn  raiilBA  iind  fvontle*  indifTvirpntlj. 
Softening   frequently   ArrMted   ahd    patlcntc    re- 
cover. 
At>si*nce  vt  pnio. 
Without  nny  such  dcpredsloni. 
Bliiphjaral  flwelling*. 
FonlMiel*,  Mod  onon  luturM,  n|)«D. 


])Iace  fn»m 
ileforniiliea 


I'uooNosis. — Tlie  dinease  in  almosl  always  fatal,  death  taking 
exhaustion,  from  visceral  diaturbancei*  consequent  on  the  residting 
of  the  surrounding  walls  of  bone,  and  from  those  complications  which  arise 
fVom  a  defomied  pelvis,  i^ndering  the  Ca-flarean  operation  neccRsarA'  for  the 
delivery  of  the  fa*tuB.  In  a  few  instances  patients  have  been  carried  otf  by 
pneumonia  and  other  inflanunatory  atfections  altogether  inde|KMulent  of  the 
constitutional  disease. 

Treatment. — The  treatment  in  cases  of  osleonmlacia  nuisl  be  ivgnlaled 
with  a  view  to  sustain  tho  general  strength,  to  alleviate  pain,  and  lo  guard 
against  the  etteots  of  pressuiv.  For  the  first,  tonics,  such  as  *|uinirie.  cincho- 
nidia,  iron,  cod-liver  oil,  atid  the  ph<.>sphaie8.  together  with  a  nutritious  diet  of 
milk»  eggs,  brown  bread,  fish  and  other  meals,  will  answer  the  best  nuq>(>se, 
not  forgetting  at  tho  same  lime  the  importance  of  a  dry.  healthy  location. 
When  the  pain  becomes  aggravated  and  interferes  with  sleep,  anodynes  must 
be  exhibited  ;  and,  as  a  deien.sive  measure  against  l>endii»g  and  tVactnring  of 
tho  boncsi.  tho  ri'cumbent  p*>sition  should  be  maintained  on  mattresses,  sup- 
plenionled  by  air-cushions,  and.  when  circumstances  will  allow,  by  the  em- 
ployment of  the  water-Vied.  Females  who  suffer  from  the  disease  should,  aa 
a  propliylactic  measure,  avoid  pregnancy. 

Frag:ilita8  Ossinm. 

Fragilit.as  ossium  ie  a  vers*  indefinite  term  when  used  to  express  a  specific 
disease.  As  an  effect  of  several  morbid  conditions  of  the  osseous  tissue  it  is  not 
inicommon.  From  whatever  cause  it  may  aris*;.  it  consists  in  an  abnormal 
bnttlenesaof  a  bone,  by  which  it  breaks  on  the  application  of  the  most  trifling 
amount  of  for(*e.  Medical  and  surgical  books  abound  in  extmordinary  ex- 
amples of  this  kind.  The  defect  is  sometimes  local,  and  occasionally  affects 
every  binio  in  the  skeleton.  In  one  patient  of  my  own.  a  female,  tho  tVagility 
ap]>eared  to  be  confined  to  the  ribs,  a  large  number  of  those  having  boon  broken 
in  (he  course  of  her  life.  In  a  number  of  eases,  genentlly  females,  the  patella 
has  been  in  each  the  seat  of  sevenil  fi-actures.  Professor  Gpims  recitrUs  the 
case  of  an  ajred  wonuin  in  whom,  in  eonHcquonce  of  a  fall  IVom  a  considerable 
height,  then*  weits  iinniuced  uiiwanls  of  eighty  fractuivs.  Tlie  cane  given  by 
t'hdussier.  of  orte  hundn*<i  and  thirteen  fmcturt^s  occuiTinc:  at  different  times, 
is  another  in  point  among  the  many  mentioued  by  different  writers.     The 
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iVagilily  is  somutimeH  (to  great  that  the  slightrnl  f<>it»e  will  cau8e  n  hon«  tof^ve 
wft)'.  Thua,  iht'  uccitleiil  may  becausyti  by  turiiiiii^in  bml.  by  irippini?  over  the 
carpet,  in  the  act  ufgcHiifuhitiri^.  ami  in  many  oiher  very  iinexf»e<"ie'i  wnyn. 

Ihe  b()iies  most  cominuiily  atfectcd  arw  llie  patella,  teiQiir,  ribs,  humcnifs 
tibia,  and  clavifle.  OAiiii  the  brittleiioHs  is  liinited  to  a  portion  ot*  n  lM)nc,  mi 
the  neck  of  the  femur  or  thu  surgical  neck  of  the  humerus. 

Causes. — There  are  vuriouw  caui*eH  which,  in  eouHequenco  of  t\\v  chomicjil 
and  physical  changes  induced  by  their  prcftoncc,  render  the  lujneH  of  ihe 
Rkeleton  fra^^ile.  Among  Ihewe,  awide  from  inflammatory  diseusen  and  fmni 
rickets  and  rnaliicosleon.  may  lie  mentioned  sy])hiliH.  f^ut,  rhtMimatism.  cancer, 
hereditary  pecnliaritios  of  coiiHlitution.  old  age,  and  alrophy.  The  children 
of  syphilitic  pai*entM  are  more  Hable  to  nutter  in  this  way  than  the  paivntu 
themaelves.  Bonus  are  ot^en  broken  even  in  very  gentle  atiempt.s  to  over- 
come rheumatic  anchylosis  or  the  adhesions  following  a  luxation.  Twico 
have  I  seen  the  thigh  bi-oken,  in  pei*H<>ns  suH'ering  from  nmrnmnry  cnncer.  \*y 
the  effort  of  turning  in  bed.  I  attended  a  child  five  years  nf  age  for  a  frac- 
ture of  the  tibia  and  tibnUi.  caused  in  the  usual  gambols  of  play,  whose  lather 
and  gnindmnther  had  each  been  the  subject  of  several  similar  injuries^  A 
hku  instance  is  mentioned  by  Pauli.  of  Leipsic. 

Fragility  of  bone  is  an  almost  constant  attendant  (m  advanced  lifV,  in 
consequence  of  the  fatly  degeneration  and  the  aUx)phy  which  occur  in  lb« 
ekeleton  of  old  persons.  The  bones  of  a  pai-alyzed  limb.  fi*oni  defective  in- 
nervation and  (ircnlatfon,  undergo  similar  changes,  and  prjesess  less  power  of 
resistance  than  those  of  the  sound  mendxn'. 

The  jmihological  appeamuces  of  fragile  liouesditfer  according  to  lh«  caUKM 
which  are  concerned  in  the  production  of  the  diseaeie.  It  may  follow  fVoni 
intlammalory  inlilti*ution,  tVom  decalcification,  H'om  fatty  degeneration,  or 
it  may  exist  fi-om  atnjphy  without  any  mat^yrial  distuAance  in  the  rela- 
tive pro])erties  of  the  organic  and  inorganic  con)|K)nenls  of  the  structure 
Thciv  aiv  no  symptoms  which  declare  the  commencement  of  fnigilitas  o»- 
sium.  except  where  the  disease  ba>*  a  raehitic  or  malacosteou  origin.  Tli« 
first  indication  of  the  vice  is  perhaps  given  by  ibe  occurrence  of  a  tVuelurtt 
from  a  slight  cause.  The  urine  has  been  observed  (o  be  load^Ml  with  tl» 
phoBphateand  carbonate  of  lime,  but,  as  the  presouce  of  these  couHtituents 
in  the  seci'olion  may  be  seen  in  other  very  dissimilar  affections,  it  cannot  be 
i-egarded  in  itself  as  diagnostic.  When  produced  b^'  rheumatic  or  syphilitic 
causes,  sevei'e  deep-seated  pains  may  hantss  the  ]>atieuL. 

TitEATMKNT. — Wheu  the  signs  of  fnigility  ap|K'ar  in  the  young,  or  whea 
there  has  been  a  family  history  of  this  weakuesi.  much  may  Ik*  don«  to 
avoid  fi*actures  by  the  use  of  nrecautionary  meat*ui"e8.  As  to  internal  nnutv 
dies,  they  are  at  best  of  very  noubtfid  value.  Phosphates,  codliver  oil,  iron, 
and  mineral  aci<ls  have  been  iXH'ommended.  but.  exce])l  as  agents  designed 
to  improve  the  general  health,  there  is  no  evidence  that  they  accomplish 
atiy  good.  In  the  same  way  a  li>K?i*al  diet  and  proper  hygienic  Hurround- 
insffl  tire  important.  When  the  discJiHc  is  accompuiiicd  with  seveiv  |taiu,  the 
iodide  of  potash  and  opiates  will  ameliomte  the  suffering.  If  the  ]iaii4'nt  Iw 
young,  with  the  growth  and  vigor  of  advancing  years  improvement  is  not 
impossible. 

Hypertrophy. 

There  are  two  kinds  of  bone  hy|>ertr<jphy, — the  noninflammatory  and  the 
inflammatory.  The  tii-st  is  the  effect  of  an  increased  normal  nutntion  incited 
by  functional  activity.  In  my  possession  nre  two  scapube  takm  iVrmi  the 
body  of  a  |>oi-son  who  had  been  the  subject  of  hemiplegia.  The  helpl 
condition  of  the  diseased  fide  had  been  supplemented  by  an  increased  qm 
the  sound  arm  and  shoulder,  and  the  consequence  was  that  the  scapula  of  tb^ 
latter  had  grown  to  an  unusual  size,  its  ridges  and  nrocesses  being  stn^ngly 
developed.  The  same  cause  that  had  necessitated  tne  active  cxeivise  of  ihe 
bound  limb  had  been  followed  by  atrophy  of  the  scapula  of  the  paralyxeU 
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one,  Iho  bone  b«inpr  undersized,  very  delicate,  and  white  in  apponrance. 
The  bonoB  of  tho  right  arm  of  th«  Mmitb.  or  those  of  the  log  employe<i  by 
the  machinist  in  driving  n  pedal  lathe,  will  be  found  of  greater  magnitude 
than  thoHe  of  tho  compunion  limb.  The  dii^easo  is  usually  cotiHneff  to  the 
bones  of  the  craniura,  the  femur,  and  the  tibia.  Exceptionally  it  may  impli- 
cate the  entire  skeleton,  an  in  the  case  recorded  by  Dr.  Mears,  of  this  city.* 
Tho  h>'pertrophy  is  frcquentlj-  one  of  compensation,  the 
most  remarkable  examples  oi  which  may  be  seen  in  tho  Fio  028*. 

incivaaed  thickening  o(  (lie  bones  forming  the  vault  of  the 
cranium  in  casea  of  brain  atrophy  from  senile  and  other 
causes.  Of  this  nature  also  is  the  specimen  represented  in 
Fig.  923*,  in  which  the  tibula  has  become  greatly  enlarged 
from  being  obliged  to  sujiplcment  a  defective  tifcia,  which, 
altera  fi-actui-e,  failed  to  unite  and  beeaiiie  atrophied.  In 
the  inflammatory  rariely  of  hy|wrtr(»phy  the  increase 
may  consist  in  a  ceninc  depfwition  of  callus  tilling  up  the 
cancellated  tissue,  and  even  the  medullary  canal,  without 
maierialiy  inci^asing  tho  circumference  of  the  bono.  This 
follows  to  Rome  extent  the  repair  of  all  cases  of  fracture 
as  a  temporary  condition  ;  but  it  exists  independently  of 
these  injuries,  a.s  an  etfect  of  certain  inflammatory  affec- 
tions of  bones,  and  is  called  sclei*osiB,  a  nroce^8  which 
has  ltd  analogue  in  the  induration  of  the  son.  tissues.  The 
inflammation  which  givc'i  rise  to  what  may  bo  termed 
expansive  and  elongated  hy])crtrof»hy — that  is,  to  en- 
largement in  the  thickness  and  in  the  length  of  bones  — 
is  rarely  of  an  active  type,  as  nuiy  be  inferred  from 
the  subjective  nature  of  the  accompanying  plienomena, 
and  is  excited  by  constitutional  intluenccH  such  as  attend 
syphilis,  and  also  in  exceptional  cases  from  conditions  in 
some  way  allied  to  the  puei-peral  state  When  the  first 
form,  the  exnansivo,  is  observed  in  the  bones  of  the  cranium,  it  may  bo 
confined  wholly  to  an  increase  in  the  volume  of  tho  diploe,  the  inner  and 
outer  tables  remaining  unaltered  (Fig. 924*) ;  or  it  may  affect  the  entire  thick- 
ness of  the  bone,  obliterating  all  distinction  of  layers,  and  imparling  to  tho 
piece  a  gi-a3'ish-white  color  and  a  porous 
appearance,   not   unlike   the   open  ligneous  Fio-  ^26.* 

fiore  seen  on  making  a  transverse  section 
of  the  wood  of  the  giapo-vine,  or.  as  Dur- 
ham has  designated  it.  an  ap])earance  simi- 
lar to  dry  mortur. — a  fortn  nf  osttoporosis. 
(Fig.  925*.)     When  the  disease  becomes  lo- 


In   ittr    iiiiiwuui    »f    Ihe 
i'«>llrK(>    of     riiytlciaut, 


Fm.  fla4*. 


^^. 


:>' 


occiplUl  bane. 


lVif>  •knil  tiunf*.— FVnoi  m  n^tmfn    in  th« 
iDUMUia  af  tbc  nnlv»nil>  ut  r«ritMjrU«nU. 


catod  in  one  of  the  long  bones,  as  in  the  femur  or  the  tibia,  before  the 
epiphyseal  consolidation  is  accomplished,  the  limb  of  tho  affected  side  may, 

"  TnuinctlQDi  at  the  PhiUd«lpbi«  PBlhologieaJ  Sooiety,  1869. 
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Fio.  926.* 


lV.--- 


iii  eonsequeDCe  of  becoming  longer  than  it«  fellow,  pi-oduce  mai-kod  lameness. 
When  the  elongation  occui'r  in  the  tibia,  the  tibuln  remaining  nnnffcct<?d 
and  acting  like  the  string  of  a  bow.  the  disenfted  bono 
becomes  curved  anteriorly.     (Fig.  926*.) 

(*APSEs. — While  in  many  qh^cb  of  hypertrophy  little  is 
known  in  regard  to  the  natura  of  the  affection,  in  othen 
the  conneotioi»  of  the  enlargoment  with  certain  inflam- 
matorj'  states  of  the  bone  has  been  well  cstablishe*!.  \n 
the  ease  of  a  gentleman  who  had  been  struck  »m  the 
head  by  a  fnigment  of  nhell.  and  whom  1  trephined  in 
eonaeqnenee  of  frequent  and  aggravated  epileptic  seir- 
urea,  the  bone  hud  increased  to  double  the  tiBual  thick- 
ncRs  ;  and  in  a  second  instance  of  hypertrttphy  affecting 
the  occipital  bone  which  I  had  an  opportunity  of  ex- 
amining, the  diseiuie  began  atler  a  blow  received  on  the 
back  of  the  bead  fi-oin  a  slung-i*hot.  Both  of  theH» 
could  undoubtedly  be  referred  to  an  inflammatory  origin. 
Then  it  is  probable  that  a  few  eases  beginning  in  in- 
flammation nave  Hubsequently  continued  by  an  exagger- 
ated nutrition,  which  ha^  followed  in  the  wake  of  tho 
Hi^^t  process  long  after  the  subsidence  of  the  tatter. 
Among  thcBO  may  be  placed.  I  think,  the  cxnmples  «if 
hypertrophy  given  by  Paget,  in  which  the  fomiir  grew 
too  long  after  recoveiy  fVom  necrosis  of  that  bone. 
When  arising  in  a  syphilitic  constitution  it  is  no  doubt 
due  to  inflammatory  changes  within  the  osseous  ti»e>ue, 
analogouH  to  those  which  are  concerned  in  deforming 
the  exterior  of  a  bone  with  nodes. 

DiAONOHis. — The  only  affections  with  which  hyper- 
trophic cui*vatnre  of  the  bones  can  be  confounded  are 
rickets  and  osteomalacia. 

From  the  first  it  may  readih*  be  distinguished  by  the 
curvatures  in  hypertrophy  being  anierior,  while  in 
rickets  they  are  latentl.  In  rickets,  moreover,  the  bone* 
are  shorter  than  natund.  ^^^ 

Ohteomalaera  is  a  disease   of  adults,  and    ta   aocoil^^| 
panied  by  general  deformity  and  an  exceedingly  lintu^l 
state  of  the  bones,  which  wiU  sutficientl^''  distinguish  it  from  hj'7>ertropUy. 

Tkeatment. — The  chief  duty  of  the  surgeon  consists  in  providing  for  the 
inconveniences  which  result  from  the  disparity  in  the  lengtn  of  the  limbd  in 
cases  of  femoral  elongation,  which,  if  neglected,  is  prone  to  cause  a  compen- 
satory curve  in  the  spine,  or  a  pes  equinus  of  the  foot,  the  remedy  for  whicli 
is  an  adrlitional  sole  placed  on  the  shoe  of  the  normal  limb. 

When  there  is  reason  to  suppose  that  the  affection  is  due  to  a  syphilitic 
taint.  IxMiotit  may  be  derived  by  exhibiting  the  iodide  of  potash  eiiner  with 
or  without  mereury. 

Atrophy. 

At^oph3^  like  hrpertroph^'.  has  both  n  non-inflammatory  and  an  infiain- 
matory  origin.  In  the  tii-st  there  is  a  simple  wasting  or  absorption  of  iJm 
organic  and  inorganic  components  of  the  bone,  and  in  the  et^ond  there  an 
infiltration,  softening,  and  rarefaction, 

Among  the  first  or  non-inflatumatory  causes  may  be  eDuniemtod  agv, 
disease,  paralysis,  and  prosflure. 

The  wasting  which  takes  place  in  advanced  life  is  only  the  count^rput 
of  a  similar  change  which,  as  a  rule,  reigns  throughout  the  body  of  old  per- 
sons. Two  changes  are  ever  in  op<M*ation  during  life,  namely,  supply  aad 
waste.  It  is  the  nleely-adjusted  balance  of  these  two  pn»cess<**  which  oonfert 
permanency  of  ibiin  and  efficiency  of  function.     In  old  persona,  the  chief 
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cause  of  tisaue-docay  if*  diminished  fYinctional  activity.  The  enforced  rest 
of  age  is  followed  by  a  less  active  ciix-ulation  in  the  bone,  the  phosphate  of 
lime  negins  to  disaiipoar.  the  tarirellatod  tissue  becomes  raretied,  accompanied 
by  iiitty  mt'tainorjihosis  and  thinning  away  of  the  cortex,  the  dimensions  of 
the  bono  ai*e  malerialty  lessened,  and  its  weight  in  lightened.  In  this  way  do 
we  account  for  ihone  degenerations  in  the  head  and  neck  of  the  femora  of 
old  persons,  by  reason  of  which  fmcturo  is  so  common. 

After  the  teeth  have  di-oppcd  out  or  have  been  drawn,  the  office  of  the 
alveoli  being  abolished,  the  process  gradually  disappeaix  by  absorption.  A 
limb  rendered  powerless  by  a  centnil  lei^ion.  as  in  iiaralysis,  hiboi-s  under  a 
twofold  disndvnntage, — lack  of  motion  and  the  withdrawal  of  iierve-p<twer, 
both  of  which  are  inimical  to  nutrition,  and  hence  the  gradual  atrophy  of  tbo 
bones  of  an  extremity  so  stricken. 

Pressure  not  only  resists  the  growth  of  the  skeleton,  but  is  also  actively 
concerned  in  the  removal  of  the  Imny  tissue.  Craniotal>eft  is  a  conspicnoua 
example  of  this  kind,  though  the  sound  bone  is  by  no  means  exempt  from  the 
operation  of  the  same  cause.  When  the  presnurc  is  either  continuous  or  in- 
termittent, the  absorption  begins  iti  that  part  of  the  bune  which  is  imme- 
diately in  contact  with  the  compressing  body.  Thus,  a  tumor  of  the  scalp 
will  sometimes  hollow  out  a  depression  in  the  bone  against  which  it  gi-owaj 
a  growth  in  the  antrum,  while  it  expands  the  walU  of  that  cavity,  will  at  the 
same  time  thin  them  out  until  finally  they  disappear ;  and  an  aneurism  of 
the  thoracic  or  the  abdominal  aorta  will,  by  its  repeated  strokes  against  the 
vertebra?,  form  for  itself  a  laige  cavity,  which  has  gi*aduaily  deepened  from 
without  inwards.  Such  a  change  results  from  diminished  vascularity,  inci- 
dent to  mechanical  prcssui'c. 

The  extent  to  which  the  work  of  absorption  may  go  on  is  only  limited  by 
the  hone  itself.  The  lato  Dr.  Norris*  has  reconled  an  instance  in  which  the 
entire  humerus,  after  being  twice  broken  near  it**  middle,  was  removed  in 
this  manner;  and  in  a  case  of  ununited  fracture  of  the  same  bone  which 
was  brought  to  my  notice  by  a  medical  man,  one-half  of  the  bone  had  dis- 
appeared, and  I  doubt  not,  in  time,  the  issue  will  be  the  same  as  that  in  the 
case  given  by  I>r.  Norris. 

Inflammatory  atrophy  is  by  no  means  common.  It  may  occasionally  be 
seen  after  cases  of  necrosis  or  caries  in  which  the  repair  has  been  imper- 
fectly accomplished,  and  in  cases  of  the  interstitial  absorption  of  the  neck  of 
the  thigh-bone  which  sometimes  follows  falls  or  blows  over  the  trochanter 
major.  This  last  change  is  an  important  one  tVom  a  medico-legal  point  of 
view. 

No  treatment  has  any  power  to  arrest  osseous  atrophy,  unless  the  case  be 
one  arising  fVom  disease  not  occasioned  by  circumstances  attending,  or  mal- 
adies incident  to,  advanced  life,  when,  by  manipulatiou  and  artificial  move- 
ments, the  waste  may  in  some  measure  be  arrested. 

Tumors  of  the  bones  will  be  considered  under  their  proper  head. 

*  Amorioui  Jannu)  of  the  Medloal  SoivDCH,  JaoD&rjr,  1342. 
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occupfliiun  as  »                    -a^^^H 
of  fti>'l'->n)tmt  »<                     ^^^1 

^^^^H                  of  forearm    for   shot   wound. 

oireum scribed.  683. 

^^^H 

Charri^re's    onmpreseor    ft»r, 

1.  ^^^fl 

^^^^1                  of  tbigh  fnr  shot  woood.  311. 

673. 

^^H 

^^^^H                  periods  for. 

oirsoid.  615.  647. 

--•  ^^B 

^^^^1                 primary,  30&. 

oollatsral  cireitlatioD  after  li- 

1 

^^^^^K                 seoundary, 

gation  for,  064. 

u                                    M 

^^^ 
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^1 

^H        Aneuriam  or  abdoroinul    aorta, 

Aoeurisin,  popliteal,  651. 

An^ioleucitif,    bow    ditoriral-               ^^^| 

^K               trefltuent  of.  721. 

proximal  ligatnro  for,  70i>. 

natcfl  fp>tu  phlebltifl,  638.                    ^^H 

^^M             vf  iiorta,  tbitraoic,  68A. 

pulsation  of,  6&6. 

Angeiotnata,  nl'>.                                            ^^^H 

^H                 ae^'lutltioQ  in,  ttST. 

resultj  of  ligation  for,  7i>0. 

anatomy  of.  618,  619.                                ^^H 

^H                   (Ji&gn»t<is  of,  RSft. 

return  of,  after  a  cure.  604. 

^^H 

^^H                    (lu rut. ion  of,  ASS. 

rupture  of,  after  ligation,  666. 

capillary,  617.                                             ^^^| 

^H                    djr#|ioasi  from,  6S7. 

eac  of,  648. 

diagnuvii  of,  616,  6IA.                               ^^^^| 

^1                     ligulurt;  for.  <1U0. 

clot  in,  648. 

of  labium,  624.                                        ^^H 

^H                    |ihjriir»l  ii;;ns  of.  68T. 

oontont*  of,  fl&l). 

of  tongue,  624.                                            ^^^H 

^^B                   ajroDptotiiM  ul,  6^6. 

form  of,  649. 

sul>mucuua,  619.                                          ^^^| 

^H                   lorminAtion  uf,  d8B. 

layori  of  Gbrin  in,  651. 

treatment  of.  616.  620.                          ^^H 

^H                    ln<atm«nt  of,  ftM8, 

rupture  uf,  650. 

by  acupre.«.<furc,  OV'I,  623.                     ^^^^H 

^H                   reDimfe     aongcAtion      la, 

tacL'tforu,  048,  6oI. 

by  excisioD.  622.                                     ^^^| 

H 

Mcondary   homorrhago  after 

by  gal  V  a  no- cautery.  620.                    ^^H 

^m            of  aillUry  artery,  713. 

ligation  fur,  604. 

by  injection,  02(J.                                 ^^H 

H              oAUMor.  7i:t. 

MX  Id,  654. 

by  ligatioo,  021.  623.  6:>;i.                 ^^H 

^H                   deatb   nfler  ligatioo  fur, 

Stgnorini  tournitjaot  in,  671. 

by  itrangulnlion,  031.                        ^^^| 

H 

i>N»ughing    nft«r    ligation    of. 

by    suboutAno*iu«    ligation,                ^^^^| 

^H                   diagno«i5  n(,  7\i, 

606. 

^^H 

^H                   Itgaiion  fur  7 16. 

folid    sttbsuncei    introduced 

TODOUt,  618.                                                     ^^^1 

^H                    firogreu  of,  713. 

into,  678. 

Angular      diaplaoemont.      799,               ^^^| 

^H                    lymploiDfl  »r,  714. 

apontaneuui,  647. 

^^1 

^H                   ircatmuDt  of,  714, 

»poDtaneou6  cure  of.  660.  689. 

splint.  934,  930.  934.                             ^H 

^H            of  hrftrhiftl  nrterj,  717. 

aUtifltics   of,    691,    700,    706, 

union  after  fracture,  847.                      ^^^| 

^H           of   timiiuhcs  of   external  ca* 

708.  713.  715.  722.  726. 

Animal  ligaturea.  236.                                |^^^H 

^H               nitid,  7i>'i. 

Ruppnrnttoo  al^er  ligation  of, 
«6&,  666. 

^^H 

^1           of  oAroti.l.  MB. 

BttcnuBtfHi.  373.                                ^^^1 

^^m               compnMion  in,  690. 

fljnptoms  of,  656.  681,  685, 

Ankle,  amputation  of,  314.                         ^^^H 

^H              diagDoeu  »f,  097. 

686,  697.  703.  709,   710, 

axoiirion  for  ihot  wounda,  314.               ^^^| 

^H                   rrom  ab!4oe:4».  QU7. 

711. 

aplint  for  one  after  I'tiit'a  frae-                ^^^^| 

^^^^^           from        bracliio-oephatio 

aoMultatioD,  656. 

^^H 

^^^^K             and    aortic    aDeuriRtn, 

bruit.  650,  697. 

apraln  of,  1038.                                       ^^H 

^^B 

dysphagia,  687. 

Annular  atrtolure  of  the  intaa-               ^^^H 

^^^^            fmoi  cyiU,  698. 

dyspntcu.  687. 

^^H 

^H^                 frviD  tolarged  lympbatto 

fremilu?.  697.  7U. 

ADodyne«  in  inSammation,  141.               ^^^H 

^B                         glandii,  697. 

manipulation,  B56. 

AnO'reclal  cancer,  628.                                ^^^H 

^H                     from     tttyroid     enlarge* 

pain,  6*6. 

Antecedent  history  in  diagnosis,               ^^^| 

^H                       ment,  50>«. 

prea^iure-effect*,  656. 

^^1 

^H                     from  tumors,  69S. 

pulnation,  067. 

Anterior  angular  splint,  930.                    ^^^| 

^H                   friim  viirU  of  the  inter- 

thrill,  CUT.  714. 

flight  <bandage),  72,  73.                         ^^H 

^H                       nnl  jugular,  69S. 

tremor,  697,  7H, 

tibial  artery,  ligitiian  of,  791,               ^^H 

^H               digital  oomprenaion  in,  699. 

terminniion  of,  6A0. 

surgical  anatomy  of,  791.                     ^^^H 

^^L^^        «yiu|itoti]S  of,  6^7. 

letAnuJ     after     ligation    for, 

Anthrax,  371.                                                 ^^| 

^^^^H        termiontiufi  of,  699. 

66S. 

baoilluiof.  373.                                          ^H 

^^^H       treatmrni 

(horacii?,  686. 

in  man,                                                       ^H 

^^^^^a     of  donalis  pedia  urtery,  733. 

tournitfuet.  in,  671. 

Antimony  a*  a  depreasant,  138.                 ^^H 

^V          Of  axurnal  carotid,  701. 

iraumalio.  647.  681. 

Aiiti.««pU.  43.                                           ^^H 

Rpplieil  to  operattooa,  49.                       ^^^| 

^B            of  feiDoral  artery,  737. 

traatment  of,  661,  666.  681, 

H                   de«p.  7S9. 

633. 

germicides  in,  46.                                      ^^^^| 

H           of  iliM,  ext«rnal,  735. 

Rft«r  operation,  666.  668. 

in  after  <iret>aiDgs  3.VI.                           ^^^H 

^H                     diagniuis  of,  72&. 

by  aruprciijiure,  673. 

in  gunali'>t  ffountl*.  302.                          ^^^H 

^1                iatorDal.  733. 

by  acupuncture.  679. 

in  treating  inSiimmatioD.  137.               ^^^| 

^H                  dlaguititK  of,  734. 

by  Antyllus'M  pluo.  663. 

in  ununited  frn<iturff.  8:^0.                      ^^^| 

^^1                 priinilivo,  ilt3. 

by  cuttiprm^ion.  009. 

preparation    of   matenals  in,                 ^^^H 

^H            of  intiotiiiunte,  090. 

by  distal  ligntlon,  469. 

^H 

^^1                    difti{n(i^|»  of,  693. 

l.v  .......tin,  678. 

Antyllua,  the  plan  of,  fur  aneu-                 ^^H 

^H                profflurc  of,  t}9l. 

075. 

^^H 

^H                proguusift  in.  69.1. 

->  puDotnre,  676. 

AuuR,  abaeuce  of,  505.                                    ^^^H 

^H               lympioui*  of,  6Ui. 

b>  iuci^i'jn.  603. 

artlBcial.  after  bomia,   463.                ^^| 

^m                treatmeut  of,  t\U:\. 

by  introduotion  of  aoUdaub- 

464.                                                                ■ 

^H             of  itilcrnul  curtitid.  703. 

ttanca.  07$. 

artificial,  for  dirided  intestine,                ^^^| 

^1            of  ititomal  iltiLc.  72.^ 

by  ligation,  663. 

^^H 

^H             of  intnuranial  carotid,  707. 

by  manipulation,  656,  676| 

oondylomau  at,  Zi09.                                ^^H 

^H             of  palmar  arch,  718. 

700. 

difteoMs  of,  501>.                                       ^^H 

^H            of  pluiitar  artery.  733. 

by  opening.  666. 

flfMU-fl  of,  613.                                           ^^H 

^B             of  puplitoal  urtery.  730. 

oomtMtriwn  of  the   variooi 

trough  with,  613.                                  ^^H 

^H              of  primitive  iiiat;,  733. 

plant.  679. 

Qatiila  of,  5:^6.                                                  ^^H 

^H             of  RuWIarian  artery,  ?03. 

eontitituUoDa),  661. 

lmi>erforutc,  505.                                        ^^^| 
indommation  of,  633.                             ^^^| 

^H           of    aupcrfictal    naltiiar  aroh. 

mclttoda  compared,  6*9. 

■ 

auboutnneoui,  fl"7. 

itching  of,  riU9.                                        ^^H 

^^^^■-  of  iuperfioial    volar    artery, 

true,  C47.  i'>18. 

lao«ratioD  of.  473.                                   ^^H 

^^^     718. 

raricotte,  (i47,  684. 

lou  uf  co-ordiualioD  of  mua-               ^^^| 

^^^Pof  tibial  artery.  733. 

renoud  cougistion  lo,  087. 

^^H 

^          of  lT»n«Torp«  cervical  artwy, 

Wfti/on'*    weight    comprwsor 

malformation  of,  504.                             ^^^H 

^1 

for.  072. 

fajcal  ftftula  in,  505.                            ^^H 

^^^^»  of  rertebral  artery.  707. 

Ancuriflraal  D«««lle,  735. 

mcmbmnouHoonlusioo  of,  605.               ^^^| 

^^^^Lvptoiog   of  the   lao  of,  666, 

iac,  648. 

narnwiog  of.  301.                                   ^^^^| 

^^H     666. 

varit,  647,  6S4. 

(^ening  into  ragina,  506,                     ^^^^| 
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^^^ 

^^^^H              AnuA,   papilloniK    or    wart    tti. 

Arteries,  woundu  uf,  639. 

^^^H 

eonlneed,  638, 

rism  of,  739. 

^^^^H                   poeitiuu    fur  examiDntion  uf, 

iDoiseH.  6;itf. 

radial,    its    anaetoiuosis    with 

^^^H 

lacerated,  639. 

tbo  ulnar.  77.'>. 

^^^^H                  pn)lu]>iiUK        516 

punolu^(^d,  640. 

Itgaimn  uf,  772. 

^^^^P                   prurilui  of,  &()tt. 

Arterio-venoiis  Hoeurism  of  the 

aurginil  anatomy  of,  T71. 

^^^^F                 sphlDcterUaiui  of,  &U. 
^^^H                    aJoerfttion  of.  622. 

carotid  and  jugular,  713. 

reoogniiion  of,  737. 

Artorio-ven'ion,  228. 

Spier's  compressor  for,  331. 

^^HL                  wftiiJi  of, 

Artorltiii,  64il. 

subclaviun.  aurari«m  of,  703. 

^^^^^H'                   wuundK  of,  472. 

r«8ultf,  evuptoms,  and  treat- 

ligation iti,  7'irt, 

^^^^H             Aorta,  abduminal,  aneurifm  of, 

ment  of,  641. 

aurgioil  nnatumy  of,  766. 

^^^H 

Artery,  nnterior  tibial,  ligatinn 

woonrJs  (if,  396. 

^^^^H                   compreKiiao  of,  731,  732. 

of,  791. 

iupernotal  volar,  anrurism  oC, 

^^^H 

surgical  anatomy  of,  791. 

718. 

^^^^H                   thomaic.    anearifm    of,    686, 

axtllBry,     Hgntion     uf,      716, 

teuiporat,  Itgatinn  i»f.  765. 

^^^H 

764. 

tibial,  iiueurism  of,  733. 

^^^^H                 woundv       423. 

fur  aneurism,  716. 

torsion  of,  326. 

^^^^H             AphavU  foIIowiDg  head-ininriei, 

brachial,  Aoeurisni  of,  717. 

trans*  cr««  t^errinU,  aneurtam 

^^H 

collateral   circulation   aitar 

«r.  707. 

^^^^B             Aphonia  after  ibot  woundi  of 

ligation  nf,  773. 

ulnar,   oollaterml    oirtjulailoo 

^^^H 

ligntinn  of,  770,  773. 

of,  776. 

^^^^^H               ApODvurutic  csnal,   Ugatioa   of 

surgiuiU  anatouij  tif.  770. 

ile    aaiu>tumosis    with    the 

^^^^H                 the  femonil  artery  in,  780. 

earotiU,  wounds  of.  390. 

radial,  776. 

^^^^V               Apr>|)]exj,  how  tlifltingutabable 

eomintm  carotid,  nnourism  uf, 

ligalion  of,  776. 

^^^H^                      from  intuxiuntiuQ,  Sd8. 

696. 

surgical  an.iiumy  of.  776. 

^^^^b                Appi<ufli(Mti8,  495. 

ligation  of,  700,740,  741. 

renebral.    anvuriaa    of,    707. 

^^^^H                   luppumliva, 

sargioal  anatomr  nf,  740. 

ligaUon  uf,  762. 

^^^^H              AppttDtlix  Tenniformie,  porfora- 

oompreasor  and  needle,  406. 

Artory-LVimpree^or,  331,  406. 

^^^H                             tluD 

dorsaliK   pcdie,   nneuritim  of. 

Articulated  angular  *plinu  934. 

^^^^^H              Appoiiiion  in  wuund*,  260. 

733. 

pro),.*.  :;ii|. 

^^^H              Arachntdan*.  bite*  ot,  2fU. 

ligation  uf,  792. 

Articutntion*.  involreiuent  of.  in 

^^^^B              Aracbuoid.  blood  id  oaTilv  of, 

surgioal  anatomy  of,  793. 

fracture.  H2o. 

^^H 

epigojttrio,  ligalion  of.  778. 

Artificial  nnus.  464. 

^^^^H               AniDFiB,  bites  uf,  284. 

oxpuBure  of,   before  ligation. 

aftvr  hernia,  462. 

^^^^H             Arob,  palmar,  iup«rficiaU  613. 

736. 

in  'livlded  iutMLlne.  446. 

^^^^H                  xygotn&tio,    fracture   of,    877, 

external     carotid,      anenrtiim 

rwecHnn  f«)r,  466.                  ^^^B 

^^^H 

of,  701. 

leerh.  134.                                 ^^M 

^^^^1             ArobM,  vertebra],   fraoturs  of, 

ligation  of,  749. 

rcjpirnlion,  026.                     ^^H 

^^^H 

external    iliac,   aoeuriiim   of, 

teeth  in  jtMiiiarh,  436.             ^^W 

^^^^H              Arm  amputated  for  tbut  wound. 

726. 

A*cari<U'S,  it<.'Ling  due  lu,  i09.         fl 

^^^H 

ligation  of,  778. 

Ascitoj.  47t^.                                ^^M 

^^^H                    frnrtiir« 

surgioal  anulotny  of,  776. 

dia.gD«MiA  of,  177.                      |^^H 

^^^^1                  DiurtificAtiun  of,  193,  199. 

faoinl,  ligutiun  uf.  763. 

ductuatiun        477.                ^^^B 

^^^^B 

femoml,  aneurism  of,  737. 

how  dt&lingui^llc«l  from  ori^^^ 

^^^^H                  wounds 

collAloral      oireulaiion     of, 

riari  cj^t,  {" .  4TS.                       fl 

^^^H              Anns, 

787. 

paraccntcsu    aUlouiLiiii     ll^^^l 

^^^^1              Arreet  of  hemorrhage,  natural. 

ligation  of,  784. 

^H 

^^^1 

pwuliaritiesof  its  distribu- 

prognosis of.  478.                  ^^^H 

^^^1                      surgical,  210,  25fi,  350,  364. 

tion,  787. 

syuiptuuii  uf,  477. 

^^^^B               Arrow 

surgical  anatomy  of,  784. 

trealuicnt  of,  I7S. 

^^^^H                Araonic  for  tuortlficAtion,  307. 

forcoptt,  232.  334. 

Aieiuiiit    applied    to   opt^ratiavs^ 

^^^^H              Arteriti)  obstruction  as  a  eauee 

gluteal,  ligation  of,  779. 
inferior  ibyroid,  ligation  of. 

49. 

^^^^B                     of  gungrano.  190. 

preparation  of  materiala  la. 

^^^^H 

763. 

46. 

^^^^H               Arteriuv,  HiD>laid  degeneration 

innomtnalv,  aoourism  of,  690. 

Asphyxia  following   wouods  of 

^^^m 

ligation  of,  738. 

Lhe  neek.  395. 

^^^V                    aneurium  of.  647,  663. 

internal   carotid,   ligation  of. 

from  wrubral  fracture,  SCT. 

^^^^^L                     angeiomata  uf,  616, 

766. 

Aspiraliun  uf  atxlumioal  ibt)^. 

^^^^H                 atheroma  of.  642. 

iliao,  anoariim  of,  733. 

478. 

^^^H                  brittleuees  of,  643. 

ligation  of,  778. 

of  ohest,  419. 

^^^H                    onloieoettDn  of,  643. 

mammary,  ligation  of,  763. 

of  ftild  afasfea*.  16S. 

^^^^B                 oompreesioD  of,  321. 

Ischiatio,  ligation  of,  779. 

of  perimnJtum,  176. 

^^^^H                  eonlnslool  of,  698. 

lingual,  ligation  of,  762. 

Aspiratur,  Dli^ulnroyy  IW. 

Potain's,  \fi^. 

^^^H                  doligation  of,  T3I,  797. 

uccipitiil,  ligation  uf.  764. 

^^^H                 dilaUtiuD  i>r,  616.  646. 

upeDio:;  the  sbeath  of,  737. 

Aitnwcalue.  fracture  of.  lOi*. 

^^^H                    diseases  of. 

peroneai,  ligatiuu  of,  790. 

its  Joint  with  the  fibal*,  lU3k 

^^^^H                    bemnrrhage  from,  314. 

surgical  anatomy  of,  790. 

Atheroma,  &lct>hol    a    eaana  d^ 

^^^^H                  inflanimatinn  of,  640. 

planta.r.  aneurism  of,  733. 

642.  644. 

^^^H                 ixyuries 

popliteal,  aneurism  of.  730. 

anatomical  characteee  af,  Ml. 

^^^^^H                   laceratioos  of,  638. 

surgimi  Anatomy  of,  7S7. 

anouriiim  fn-m,  663. 

^^^H                  ligntion  of.  333.  734. 

pueturiur    tibial,    HgatiuD    of. 

arUrial.  642. 

^^^^^H                        instrtininotii  for,  734. 

7K8. 

oalciOmlton  tn,  (MS. 

^^^^H                    mortiliiration  of,  6Hi. 

sargicml  anatomy  uf,  788. 

eau»<H  of.  64.V 

^^^^B                   obstruction  of.  r9U,  645» 

primitive   iliae,  aaenriim  of, 

eonp>eqiiQn(*e«  of.  ^^i,            ^^^| 

^^^^H                   ihroiiibfols  of,  646. 

723. 

de&ii<«l.                                  ^^M 

^^^^H                  toraiun 

ligalion  of,  779. 

diln? *          ■•   ,  fl4«,    ^^M 

^^^^B                   uleerntioD        646. 

•urgical   anatomy  of,   779, 

K""~'                                                ■ 

^^^^^^ 

780. 

prcpi  ■    ■  ■                                ^^^1 

^^^ 
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^H 

H       Athtroia*.  Malta.  Sn. 

Bandage,  oompraMor,  76. 

Billings  on  the  irepbioe  in  epi-             ^^H 

^H            irtnptoms  of,  ft45. 
^K^^     ibrotubofis  from,  A4&. 

eroued,  75.  884. 

lepsy.                                                       ^^H 
Binders'  buard  sptiau,  S12,  613,              ^^^H 

crucial,  56. 

^^^^  IrutmeDt  of,  0-15.  646, 

deml-gauatlot,  67. 

^^M 

^^^^B   olcvrmtion  rrom,  6-I&. 

double  vpioa,  70. 

Birth-marks,  617.                                       ^^H 

^^^^^    TenouB,  643. 

Eimarch's,  in  aneurism,  674. 

Bis-axillary  orarat,  '>2.                             ^^H 

^M         Atheromaloui  ulcer,  642. 

OaI*>u'«,  60. 

Btf-axillD-scBpulary  cravat,  8),              ^^^| 

■              TwanU,  li^ture  in,  236. 

OarrotsooX  883. 

Bintoury,  Allie's  ht^-rnia,  578.                    ^^^| 

H          Atomiicre,  132. 

Uibwn'f,  74. 

blunt  and  sharp. pointed,  160.               ^^^| 

^M          A(r''(>h7  iiTtcr  fraoture,  821. 

HumiltoD's,  HK3. 

Cooper's  hernia,                                      ^^^| 

^L             of  bono,  inS4. 

immovable,  613. 

sharp-pointed,  Irt-t.                                ^^^H 

^H            of  onniAl  bonw,  327. 

invaginated.  244. 

Bilemporal  trianglo.  80.                           ^^H 

^B            of  Dtck  of  femur,  BODile,  978. 

ocoi  pi  to- facial,  75. 

Bit«s  of  anlraalff.  280,                               ^^H 

^B             of  TeinB,  6:^1. 

oblique  roller,  66. 

of  arachnids,  284.                                  ^^^| 

H         AttenuRtion  of  actlioal   poisoos. 

plaster  of  I'ariu,  HU. 

of  ccntipedvA.  2.S5.                                 ^^^| 

■ 

roUor,  62. 

of  mad  dogs.  280.                                  ^^H 

^B          Attitude  in  diuj^no^if,  31. 

rubber.  674, 

of  snakej.  256.                                           ^^H 

^f           Auricuto-occipilal  trinngle,  80. 

Seultetns's,  1004. 

^^H 

AuiieulCfttion  of  unvurisrai,  656. 

fptral  roller,  05. 
T.  6«. 

BIvilU L'  anal  speuiilum,  SOS,                     ^^^^| 

Auitrian  muAket-bmlt,  292. 

Blockadder  on  ho^|iil«l  mortifl-              ^^^| 

^H           Aathor"*  anterior  aoKular  inltnt, 

unilateral  ttuajHinsory,  76. 

cation.                                                      ^^H 

■ 

Velpeau's,  78. 

Black  eye,  386.                                         ^^H 

^1              ftrtcry  forco|n.  2S3. 

Bandages,  llgure-ofelghl,  71. 

Bladder,  bas-fond  of,  469.                         ^^M 

^H            axperiinonCii  on  the  repair  of 
■                  boDcs.  K04. 

for  breaat,  76. 

bultoi'k's  or  swino'!>,  us«d    in              ^^^H 

for  bead,  74. 

tapping  tbe  cbcst,  420.                      ^^^H 

^H            hemin  taBtrumenIs,  bh9. 

for  lower  maxilla,  983. 

foreign  boatcd  in,  409.                           ^^H 

^B            hernia  oparation,  ib9. 

ntaehine  for  rolling,  63. 

gftll.                                                          ^^1 
bemin  of,  608.                                     ^^M 

^H            inlenoital  arterT  oumpreuor 

plaster,  314. 

^1                and  neodio,  i>r6. 

maohioe  for  rolling,  614. 

in  fraotaro^l  vi<riebra>.  HTl.                  ^^^M 

^H             Internal  angular  iiplint,  024. 

recurrent,  7f). 

reclnin  0|ieniiig  iuitt.  51)8.                     ^^^^| 

^H            operation  for  lalivar;  fiftnta. 

rolling  of,  6'4,  814. 

rupture  of,  IflX.                                      ^^^| 

^1 

flpfca.  6tt. 

wuundM  of,  468.                                       ^^^H 

^H            rectitl  cheiniie,  549. 

su«peii«ory.  76. 

eiithetcrindiagooaisof,470.              ^^^H 

^H            retractor  fur  tbe  parttoDaum, 

Bandiiging,    mortifloatioD    from 

gunshot,  -169.                                       ^^^1 

■ 

tight,  193. 

Blnfltoma,  118.                                                ^^H 

^m            spiral  wire  probe,  10A3. 
^H            tooraoio    trocar  and   oaoula, 

Barker's  hernia  oppralion,  66S. 

Bleeding,  133,  137.                                     ^H 

B^rtitn'a  liaD'Ingc,  74. 

arrest  of,  21.%  219,                                  ^^M 

■ 

fracture,  9t3. 

216.                                        ^^H 

^B         Avpting'H       traiufuflion  -  appa- 

handkorohief,  87. 

sargiml.  219.  2d5.  259. 164.               ^H 

H              mtiiB,  240. 

Ba«-r<jtid  of  the  bladder,  499. 

Bleeding  piles,  541.                                    ^^H 

^           Awl.  Uonier'i.  «J*2. 

Baain,  in  surgery,  47. 

Blind  lUtula,  CM.                                      ^^H 

Awl-shaped  drill,  827. 

BatV  wing.  tn6Miii<><l,  106. 

piles  541.                                                ^^H 
Blister^                                                            ^^M 

Axillary    artery,   aneuriim   of. 

Bavarian  rifle  l>iill,  292. 

K                    713. 

fplint,  immorablo.  1034. 

H                Ugation  of,  715-770. 

Baale's  views  ai  Co  cells,  tissue. 

aj  a  polson-oarrier,  94.                          ^^^H 

^M               furgieal  relation  »f.  767-760 

growth,     and     inSaiutuatioD, 

aoaiculation   of.  in   arreal  of               ^^^H 

^B           pod  for  broken  olavicte,  V06. 

821. 

heinorrbat^e,                                            ^^^| 

^^K 

Bean's  interdental  aplint,  886. 

cyst*  of  the  arachnoid,  355.                     ^^^^| 

Bed,  air-,  812. 

depots  after  iojurios,  363,                    ^^^H 

^^P 

in  fraetures.  810-812. 

extrnvaaatefl,  in  ounouaiion  of               ^^^| 

of  vcrtehrss.  870. 

^^^1 

Bacilli,  furoia  of,  45. 

Bed-bug  btlD,  289. 

in  eontasioDP,  26.'^.                              ^^^| 

Bacilliia  aDthrncii.  ^72. 

Bcd-wrwt,  IbK. 

in  fraotare,  802.                                ^^H 

Barteria,  fonn*  of,  45. 

aner  fracture,  817. 

from  pia  mater,  355.                              ^^^| 

fcermioidee  ajcainst.  46. 

Bed.  water-,  812. 

in  cavity  of  arachnoid,  355.                 ^^^| 

Kocb'i    raica   a«    to    diseue 

iu  fractures  of  rertebnv,  670. 

intracranial  extravasation  of,              ^^^H 

from,  46. 

Beer,  ezcesaive  use  of,  554. 

^^H 

Bacterium  nreae,  45. 

Bee-sting.  289. 

transfusion  of.  2:19.                                 ^^H 

Bag  for  ice.  ISO. 

Bflllingham's  clamp,  672. 

transudation  of.  1 50.                              ^^^| 

nibber.  for  hot  water,  131. 

Bell. probe.  De  Wilde's.  364. 

Blood-i'hange    a*    a    cause    of               ^^^| 

BaiCf  used  in  dreatiug  a  fracture, 

Bell's    double    iaclined    plane. 

phlebitis,  627-                                         ^^^| 

816. 

lu02. 

In  inOanimaiion.  109.                                ^^^| 

Balls.  291. 

Bent  stick  fractures,  769. 

Blood-elot.     See  riot.                                   ^^M 

chaotie  of  projected,  295. 

BergiDann  on  sepsio,  46. 

Blool-nirpasoles,  107.                                     ^^M 

deflection  of,  293. 

Bernard's  experiment  showing 

filood-crasis,  1 19.                                          ^H 

^m    «ooyiited,  299. 

the  effect  nf  nurvc-inflneooee 

Blood-letting  in  iuflammation,              ^^H 

^^^B  located  by  eleetrioiCy,  364. 

on  iaflBmmntion,  08,  103. 

^^M 

^^^H  openings  made  by,  294,  296, 

Bibron's  antidote.  288. 

Blood-swelling*    af\er    wound*,             ^^^^H 

^^^H      3U0. 

Bichloride  of  mercury  in  awpiU, 

^^H 

^^^^nr«bes  for,  300. 

46. 

Blood-tumor,    dlagnovlff     from              ^^^| 

^^^H  removnl  of.  299,  .'102. 

Bidot  in  the  trcutiueot  of  hem-. 

fungus  cerebri.  37 1 .                                   ^^^H 

^^^^H  ntuined,  cauifint;  trouble,  299. 

orrhoids,  .^H. 

Blood-reueN.   el-!.uro    uf.    815.               ^^H 

^^^^»  Marnh  too  pnilnnt;od  for,  302. 

Bile,  releoiton  of.  453. 

210,  iSU,  25V,  261.                               ^^H 

^V          slow  or  epent,  2Ufr. 

Biliary  ealoulos,  4A2. 

dlswueeof.  615.                                        ^^1 

^B           varictiee  of.  'in. 

6stula,461. 

in  inflammation,  104.                              ^^^| 

^m             windage  nf,  295. 

relief  of.  454. 

injuries  of,  615.                                               ^^^H 

H         Bandage,  Barton's.  74,  663, 

Bill  on  arrow-poiwining,  864. 

ligittiun                                                      ^^H 

^L           circular  roUor,  05, 

Bill's  wire  loop,  300. 

turtiiun  uf,  226.                                ^^^^H 

^^p 
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^^^ 

^^^^L                Blue  |ms. 

Brain,  trerphining  In   onuipres- 

Callus,  deflnittve,  803,  «M,    ^^| 

^^^^H               Bog^io  on  hospital  murilflcAtion, 

dion  of,  375. 

onshealliiiig.  S03,                            ■ 

^^^H 

Bran-bag,  815. 

exubcnuu'e  nf,  851,  853.                fl 

^^^^^B               Boiroot'fl  ftpparatoR  for  the  pa- 

Braador'fl  operation.  669. 

morbid  chaogos  in,  SSU       ^^^| 

^^^H                   tella. 

Breaat,  faundage  for,  76. 

paralysit  frvu,  K5Z.              ^^H 

^^^H               Bond'M  vplint. 

sling  for,  62,  83. 

pnniKionat,  803,  806.  MS,  ^^H 

^^^^m              BoD«»  obscess  of.  1055. 

Breathioi^,    itj>    signifleanoe    Id 

redundancy  of.  851,  85X. 

^^^^1                   ftbaurfttion  of. 

diagnosis.  36. 

Bcn«itivenau  of,  KdS. 

^^^^^1                   actinuni^coflis  o(,  lOAO. 

Briddon    oooipreaaor   for   anea- 

traniifumiation  uf,  into  bono. 

^^^^H                      brittleni'^s  of,  n)'),  1081, 

riam,  073, 

S05, 

^^^^H                   eurivH 

Bridge  of  callus  between  bones. 

Can  for  hot  water,  1.1 1. 

^^^H                   ohieeitt  for,  11)54,  1l>09. 

Hb». 

Canal,  aponeurotic,  ligation  of 

^^^H                  death  of,            luflo. 

Brittloneu  of  arteries.  642. 

femoral  artery  in,  786. 

^^^^H                  devclnpiEODt  of.  from  oelliu. 

of  bono,  795,  lO&l. 

Hunttr'a,  7H5. 

^^H 

of  callus,  852. 

inguinal,  55.1,  564. 

^^^^B                   draUinse-tnbc,  242. 

BromSeld's  tenaculuia,  3S4. 

»f  Xuck.  552. 

^^^^B                   indurfttioD  of,  1050. 

Bromine  for  huepitJil  gangrene, 

CanalA,  Haversiao,  1051. 

^^^H                   inRnmcd.  114. 

304.211,212. 

Cancellated  bony  tiMoe.  ita  re- 

^^^^B                   iifwnm*        IttU,  1000. 

Brnnrho-pneumonia  after  ccok- 

furiuation  after  fraeturo,  80 1. 

^^^^1                   r&refac^tioD  of,  1060. 

woundf*,  3y6. 

Cancer  after  contuMon^,  2M. 

^^^H                     repair 
^^^^H                     Bcloroeifl  of,  1069. 

llrulsei.  2rtl. 

ooloetijiny  fur.  40S,  5U1. 

Bruit  in  uamirism,  650,697,  719. 

its    diagnosis    from    fungus 

^^^B              Bone-dritlit.  ^20.  827.  838.  &41f. 

Brush  fur  trephine,  377. 
Brosh.bum,  257. 

cerebri,  371. 

^^^H 

Ite    effect    on    the   repair    of 

^^^^^B               BoD0-forcep5,  1054. 

Buck's    method   of   controlling 

hones,  823. 

^^^^H               BoDcgouges,  1054. 

bemurrbago,  231. 

of  dura  mater,  ;i7K 

^^^^B                Bonp-pliem.  1069. 

treatment  of  fractured  thigh. 

of  Intestinal  tmual,  485. 

^^^^B                Bono-splinlersfrointhot  wounds, 

1008. 

of  pylurur,  465. 

^^^^B                  treatmont 

Buffy  ouat,  110. 

of  rectum,  526.                    ^m 

^^^^B               Bones,  dete/cd  repair  of,  &23. 
^^^B                 di»euo«  of,  1 046. 

Bullet  extractor,  301. 

excielon  of.  533.                 ^^H 

forceps,  301. 

of  nmbilicus,  476.                ^^H 

^^^^^^            fraetare 

lever,  302. 

resection  of  oulon  for,  4&0.         B 

^^^^H            fragility 

probe.  :1U0. 

eooU,  38.                                      B 

^^^^^^F                    gunshot  fractures  of,  3)6. 

Bullets,  291. 

Caucruw  oris,  193.                     ^^^^| 

^^^^B                  hypcrtrupliv        10^:1. 

change  of  form  of,  daring  pro- 

Ciiiii»('.'r-*bot.  2l»3.                    ^^H 

^^^^^^1                     in  UDitnitcd  trrurtiirfl,  H21. 

jeolioo,  2U5. 

Canker,  mater-,  193.                   ^^H 

^^^^B                     ropair  of,  In  fracture,  801. 

deHcctiou  of,  293. 

Cannon-balls,  203.                      ^^B 

^^^^B                  Boftening  of, 

oDcy&tiacnt  of,  399. 

Cnnquoin's  paKe.  637.              ^^H 

^^^^B                    W'lunils  of  pelvic. 

of  lint,  53. 

Caimlu  and  Iruoar.  420,  479.     ^^ 

^^^^H                Bonwill'f  *^urgioal  engine,  1071. 

removal  of,  299,  302. 

Cap  for  the  shoulder  and  arm.      ■ 

^^^^H                Boriicic  ointment.  2.i1. 

Hjucni.  'J95. 
Unflock'it   blndder  u»«d   in  tap- 

924.                                          m 

^^^^H                Boro-ealicylic  Roliition.  47. 

of  the  hcQMl.  squans  TV.                fl 

^^^^B                Bofton  atJuiUer,  I'-i'd, 

ping  the  ohcst.  420. 

triangular.  (^5.                           ^^fl 

^^^^B                Bougies*  rMtal,  526,  539, 

pcriloui'uii)  for  ligatures,  337. 

Capillaries,  varicose,  139.        ^^fl 

^^^^H                Bowel  in  fracture  of  the  Bpinal 

for  pld!4ter«,  246. 
Bunlun-t>aDdcriioD    on    inflam- 

Capillary  drain,  243.                 ^^^B 

^^^^H                       oolumn,  871. 

vnrix,<117.                              ^fl 

^^^^B                    prolapflufl 

inaliuD,  123. 

Caput  soccedaueum.  333. 

^^^^B                Box  for  fraoturetf,  1026. 

BurgenV  apparatus  for  fraotarod 

Carbolic  afid  in  a>epsia.  46. 

^^^^B                Beyer's  dreuing    for   the    leg. 

patella,  1020. 

Cartwlixed   caigut,    preparative 

^^^H 

Burr-drill,  1054,  1070. 

of.  47. 

^^^H                   itpllnt. 

Bumal       eulargouii.''Ut       distin* 

gauxe,  4H. 

^^^^H                Bracbiai    artery,   noeurinn    of, 

gnisfaed  from  [JopHtaal  aneu- 

silk  ibnwl,  48. 

^^^K^ 

ridiD.  7  SO. 

Carbuncle,  tnslighani.  371. 

^^^^^^^^L              collateral   oirculation  after 

BiiJtheV  iwmprwwor,  474. 

Carclnunia.      See    Cawcvr,    jQ^ 

^^^^^^^B                 ligation 

Bulirrmilk    for    hospital    gan- 

cM-A.i/oiJ,      ^ctWAav,     sad 

^^^^^^^^B             eomprcAflon 

grene,  212. 

^^^^^^H              ligation 

nult<.<?k.  T  bandage  of,  69. 
Button  suture,  349. 

Caries  lo.So.     See  OmUiUt. 

^^^^^^^^P              lurgical  aoHtomy  of,  770, 

of  oraunjtn,  .^37- 

^^^^^^^               tbnimbuB 

CamlDcaUon   in  octcoayaliiift 

^^^^H                   yleKiu.  wounds  of,  396. 

Iit5n. 

^^^^B               Bracketed  splinta,  1013. 

C. 

Carotid,    nrterlo-venoas     mmm' 

^^^H              Brain,  abeeen  of,  328,  3ft5. 

ri^n  of,  713. 

^^^^B                     poupreaiiion  of.  349,  354. 

GflMal  hernia,  550. 

oomioon.  aneurism  of,  SM. 

^^^H                       in  akun.fr»!ture#,  MS. 

Cieeuui,  porfuratiou  of,  498. 

ligation  of.  700,  HO. 

^^^^B                 ooaeosBton 

Casarean  section,  hernia  follow- 

•xtontal. anfurUm  of,  7*1. 

^^^^B                   flaeareof  Rtilandi*  in,  ^83. 

ing.  604. 

liguttou  of.   149. 

^^^^H                   foreign  boJiei  iu.  ^64. 

Cnlfaneuin.     gee  Om  Culrim. 

inlrroni,  anoirism  of,  TOS. 

^^^^B                  ftangui  of, 

Calclfleiktion  of  arUrios,  643. 

ligatiun  of.  755, 

^^^^H                   inUaminntlon  of,  after  beftd* 

Calculuj-.  bilUry.  453. 

Carpus,  fracture*  of  the,  »»«. 

^^^^B 

siilirnrv,  :il'l. 

Carmll's  koot-(jinB  InatruMta^ 

^^^^H                   laceration        317. 

vesical.  469, 

474. 

^^^^B                   linen  for  loealtution  In,  389. 

Oalloas  ulcer.  180. 

Carte's  oompreMon   for    aaes- 

^^^^^K                   motor  region  of,  380. 

Callos.  H03. 

rism,  072. 

^^^H                   pnoefrooul  lobe  of.  379,  S8S. 

abrorptton  of,  851. 

CartiUges,   costai,    fractni*  < 

^^^^B                   protronion 

after  fracture,  803. 

895. 

^^^^H                   mles  for  operating  on,  .f84. 

brittlen.'ss  uf,  853. 

of  1 '-     '  ^  iruebe^  frm- 

^^^^fl                  iouory  region  of,  381. 

cavity  in,  S53. 

t 

^^^^^^^          topogrnpby  of,  579. 

oompusitiun  of,  801. 

rep,j  ,  ■  . 
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^B           Obto-shot,  293. 

Cheit,  wound*  of.  oompUcationa 

Glaricle,    fraotiire    of,    MooreTi             ^^^| 

^H          CaUrrh  fullowiDg  fy»ctanof  the 

in,  413 

dreftsiDg  for.  905.                           ^^^| 

^H                   oanl  boDCfl,  876. 

noa-pcDetraiiug,  404. 

non-union  after,  k|(i.  003.             ^^H 

^H               of  conjunctiva,  115. 

of  con  ten  U.  408. 

reoambcnt    poettioo    after.           ^^H 

^H                of  rectum,  :>22. 

paraoenleils  after,  419. 

^H 

^H           C&tgut.  (Iraiaage  by,  343. 

penetrating,  407. 

Sayre's  dressing  fur,  900.                ^^M 

^H                ligmtiiri>!t,  236. 

phthiais  after,  411. 

seat  of,                                               ^^M 

^H                prepiinitlun  uf  osrbollwd,  47. 

prognoiiis  io.  411. 

sling  for,                                               ^^^1 

^H           CAltiartio  in  inflammatioa.  130. 

troatment  of,  413. 

tiym[>totUB  of,  001.                           ^^^M 

^H            Catheter.  tJi^uhli-.  87  1 

Ghiekon-broust,  Ui75,  li)76. 

unuuited,  H40,  903.                         ^^H 

^H                ill  JiugD")ii9  of  ru[ttured  bhul- 

Cfaimnej-iwoop's  cancer,  38. 

Vvlpeau  roller  fur.  004,                      ^^H 

^H                   der, 

Chin,  sting  fur,  61. 

Olinioal  tbermoDivtcr,  36.                     ^^H 

^^L               in  pleurB)  cavity,  481. 

Chi«cl,  Holicn's.  377. 

CloAcat,  neerosial,  1U66.                         ^^H 

^^^H        3I«roier'i.  871. 

Cbind*  fur  Iiodp,  1068. 

aoaure    of    blood -vesaelj,    160.           ^^H 

^^^B  €kI  iwrutohff^,  267. 

Chloride  of  xiiio  in  lucpfis,  47. 

^^M 

^^^F  Cftttic,  utiDomjcofliB  of,  1000. 

Gboleoystoctomy,  4.^4. 

Clot  as  a  cause  or  an  ofleot  of           ^^H 

^^P                   fuOl-liad-tUOUth      tllMULM      of, 

Cboleoystunleriifliumy,  454. 

phleUiti*.    638.      See    abo           ^^M 

H 

Cbol«:y»t«loin>,  45.'*. 

Embotitm  and  T^romAiu.                 ^^^| 

^H               icnrrMD,  371. 

Chronio  abeoeu,  165. 

section                                                   ^^H 

^H           CiMiliQimor  epilhelioam  of  r«o- 

peri-rental,  535. 
inflammation,  143. 

under  the  darn  matvr,  353.                  ^^^| 

^H 

Cloth.  macklntoHb.  48.                          ^^H 

^H            Caustics  fur  piles,  547. 

mortifioaliun,  107. 

Clothing  after  fracture,  813.                  ^^H 

^B                ill  uiiuntidl  fr:iutur«,  838. 

ulcor,  IHU. 

Clyster*.  489.  543.                                ^^M 

^H           Caatcrixiug  iroD^  225,  646. 

Cloatrioev,  32u.     Soe  Cicatrix. 

Coagnlum.    See  Ctof,  Emhoti4w^           ^^H 

^H            C«ulorjr  Tor  niion,  aU>. 
^m                galvauo-,  32^ 

CioatrioittI  cun  traction  uTtor  con- 

and  Thromhttt.                                      ^^^^| 

tuBiooa,  203. 

Coaptation  after  fracture,  816.              ^^H 

^H               in  prolapfdtl  bowol,  519, 

obftriictiun  of  the  bowel,  480. 

Cobra-bite,  287.                                       ^^H 

^H           Cftvir.  wounds  of,  427. 

Cioatrix.  175. 

Cocaine  in  inflammation,  137.               ^^H 

^H            Cavity  ID  cntlus,  852. 

caucer  of,  320. 

Cuooydynia,  BC4.                                         ^^H 

^H           C«ll-inliUr«liua,  :S17. 

oontroution  of.  331. 

Coooyx,  excision  of,  06).                       ^^H 

^^^^_       tnigraliuo,  108. 

hypertrophy  of,  330. 

fractures  of.  0^4.                                  ^^^| 

^^^K  CaIIIj  brtMxlj  of,  113. 

ioiiuovable,  331. 

Ood-lirer  oil,  146.  160.                             ^^H 

^^^1       put-.  1V7. 

keloid  of,  3:^0. 

Colioo  axis,  aneurism  of.  723.             ^^^| 

^^^^^^       Bfin(lle-«bii|>c(l,  in   repair   of 

nodular,  32U. 

Cogahill  wirv-twister.  360.                      ^^H 

^H                       rru^'iurf.  SU.'t. 

(Miiiiful.  3'„'0. 

Cubnbeiiu**  view*  on  inflamma-           ^^^| 

^H                   in  repair  of  wouad»,  317. 

KpuriouH,  320, 

^^H 

^m           Centipede,  bito  of,  386. 

ulooratiou  uf,  319. 

Coins,  Bwallowed,  434.                            ^^^H 

^1            Cephulbydrooele,  '^S. 

Cicatritation,  174.318. 

Colbaoh's  fluggestionsMtoanti-           ^^H 

^M         GereboUur   fossa,  frMtarai    of, 

in  sliin-grttftini;,  187. 

Mpiii.  43,                                          ^^H 

^M 

ppnriout,  33U. 

Cold  abeoMa,  165.                                  ^^H 

^B            Coreliinl  abKOt^fs,  32S. 

Circular  gaugreoe,  lUl. 

a*  hoimostatio.  S19.                             ^^H 

^H                 diffitiultittiin  trvpbioing  for, 

knife,  1070. 

in  treatment  uf  inllauunation,           ^^^| 

^B 

roller,  fi5. 

^^1 

^H                    veurch  for,  385. 

saws,  1070. 

ulcer,  188.                                             ^^1 

^^^              ooDouwiun,  343. 

Ciroalation,      collateral,      after 

Colectomy,  501.                                        ^^H 

^^^^_^       fou.1,  fntctare*  of,  387. 

ligation  of  ooinmon  ca- 

Collateral circulation.     See  (X>-           ^^H 

^^^^H      fiiaguv, 

rotid,  743. 

^^^^1 

^^^^f     looalizAtion.  linw  for.  383. 

of  braohlat  artery.  773. 

Coiloi's  fracture,  914.                            ^^H 

^               operations,  rules  for,  384. 

of    outnmun     iliac    artery, 

Colloflion     for     approximating            ^^H 

^^^               tutMigniphy,  37tt. 
^^^^      vibrHtiun, 

780. 

^^^H 

of  femoral  artery,  787, 

Colloid,  stvptic,  346.                               ^^H 
cancer  of  roctum,  537.                       ^^^| 

^^^^ftCerebro  niinal   fluid,  e«oap«  of, 
^^^V      in  «kulUfraeturo8,  338. 

of  Aubclaviun  artery,  700, 

of  uluar  artery,  776. 

Colon,  excision  of,  501.                           ^^^H 

^           Cerrbruui.  fuugUM  of.  369. 

In  diagnosis,  35. 

resection        45U.                                 ^^^| 

^^^          Cervical  crarat.  81. 

CiroumolnaioTi,  330. 

of,  486.                                  ^^H 

^^^^H       region,  woundii  of,  394. 

Uutohison'ft,  231. 

wounds                                                  ^^^1 

^^^^ft     vntebnp,  fmctures  of,  807. 

of  hamia,  561. 

Color  in  diagnosis,  33,                            ^^^H 

^^^^KOsrrioo-bracbial  cling,  85. 

Circnmscrlbcd  MriostUli,  1047. 

suppuration,  161. 

In  inflammation,  96.                           ^^^| 

Colotomy,  408.                                             ^^H 

■               turei  of,  867. 

Cirsoid  aDotiritm,  615. 

after-treatmeoi  of.  502.                       ^^^| 

^^^^H  Change  of  drcNu*ing9  in  fractore. 

Citrou  coiuuie  topit^uc,  208. 

anterior  or  in|i;^uiDal,  500,                     ^^^| 

^^B      816. 

Clamp  for  piles,  j46. 
bollioghnin's  673. 

for  imperforate  unun  and  reo>             ^^^| 

^^BCharbou,  371. 

^^^H 

^^^H-Chaqde. 

Hmilh's,  546. 

In  infant.  507.                                      ^^H 

^^^^HCbarri4r«*«  compreMor,  673. 
^^^^HOiase'i  tru«8,  557. 

Clavicle,  fracture  of,  899, 

l«A  lumbar,  199.                                     ^^H 

axilUry  pxibs  for,  006. 
cau.'>c5  of;  tfUU. 

prior  to  rectectomy,  534.                    ^^^| 

^^^HCha«saigna«*«      drainago  -  tab«. 

rifjht  lumbar,  ^UU.                                   ^^H 

^^B     160. 

oouitiiinuiLHl,  «02. 

to  idnntify  bow«<l  id,  409.                       ^^^H 

^^^■Obanopol  rifleball,  2ti3. 

complicated,  902. 

Colpeurynter,  003.                                    ^^H 

^^^^HCbMay  pus, 

com[>ound.  902. 

Coma,  dlagDOflis  of.  31.                            ^^^H 

^^^^VOhemiuo-vital  bii>uio«tatica,  220. 

Dcflault's    rollers    in,   907, 

Comminuted  fractures,  293,  797.            ^^H 

^^^■Chemin,  rvoUl,  549. 

9US. 

radius,                                              ^^H 

^^^r  0h«mo5u,  U7. 

displaoeaient  in,  00 1. 

Comminution  of   internal  table            ^^^| 

^P          Cheat,  bandage*  fur,  69.  78. 

dressingii  far,  9U4-910. 

^^H 

K              fiirtula  of.  431. 

erect  position  after,  904. 

Common  omrotid  art«ry,  eollftt-            ^^H 

^^^^H       fractaraa    uf    the    buncs    of, 

Ggure-of.cight  for,  005, 910. 

era)  circulation  of.  743.                ^^H 

^^B 

Foi*i  appliancea  for,  908. 

ligation  of.  710.  741.                        ^^H 

^^H     woonda  of, 

Levit's  appamtoi  fur,  909. 

surgioal  anatomy  ot^  749.                 ^^^^ 
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^^^^B              Commoo  iUao  arUry.   Ugation 

Conge«tive  abiKima,  166. 

Cranial    bonai^  eoDtuiiou    oC     J 

^^^H                     of.   770,  7H3.     See    Primitivt 

Conical  bougie,  634. 

gunshot.  36fl.                ^^^fl 

^^^H 

lent,  Itil). 

fra^turi-v  of,  )i;ijn*boC»  3S^^^^| 

^^^^1                Complete  fmcturiHi.  7f>6. 

trepbiue,  376. 

gunshui  nroundx  of,  368.  ^^^fl 

^^^H                CorapUcntcd  fractures,  700. 

CoDJoQctiva,   punUenl  catarrh 

infliimmatioD  of,  337. 

^^^^H                 Compouad   bitt-axillury   oravat, 

of,  11  &. 

iojuriiv^  of,  326. 

^^H 

Coniioctiroti»iiutiiii  woandi,318. 

cpilP).                   "2. 

^^^^H                   comminuted  fracture,  707. 

Cuiutipnltun     causing     heuor- 

reqii' 

^^^^H 

rhoid».  542. 

nerves  mj  .  ■  _             .r.. 

^^^^H                         treatment 

foreronning  volvulu*,  453. 

Croni>>tabe>.  iMito. 

^^^^^L                  frocturva, 

bemorrhuidi  from,  642. 

Cranium,  abtreits  wiUiin,  338. 

^^^^^^^             Doorueia  ufler,  H21. 

Cuntogiuus  puH,  1  jI. 

blood-extra  vn.»tiua      wltbia. 

^^^^^^B 

Contioaed  Buture,  247. 

3.'.l. 

^^^^^^H             of  juiotA*  iiSO. 

Continuous    tuturo,    Loabort's, 

eootusiuns  of,  .^26. 

^^^^^H                   log, 

447. 

fraoture*uf.  ;J3I. 

^^^^^^^V 

Contnujtion  of  oiealrioae,  321. 

injuriev  of,  322,  334. 

^^^^^^               treaCmoDC  of;  818. 

of  tendon*,  266. 

Crarat,  TO. 

^^^H               ComproMea,  64. 

Contre-ooup,  fracture  bj,  332. 

ntMlomino'inguinal,  67. 

^^^^H                   for    approxitnatiBg    woUDdi, 

ContoKod  and  lacerated  wound*. 

bi«  axillor^,  ti2. 

^^H 

266. 

bis-8xiUo-!>oapubu7. 6J*       ^^H 

^^^^B                   oblong  gmduatod,  222. 

wounds.  361. 

eervical,                                   ^^H 

^^^^H                     pf  rnmidal, 

Cuntusions,  261. 

OOXo-iii};ntitnl.  Sfl.                    ^^H 

^^^H                CompressiuD,  digiul,  073,  600, 

of  abdomen,  430. 

fronto  itocipitO'lutilaliji,  60.          B 

of  abdominul  visoera,  266. 

molfititr^i-miilluolar.  85.        ^^M 

^^^^H                   for   aneurijiu,  062,  660,  671, 

of  «rleric#,  538. 

purietu'iiKillnriv,  S2.              ^^^| 

^^^1 

of  cranial  bonw,  326. 

fub-feiuonil.  St*.                      ^^H 

^^^^H                   for  hemorrhage,  221. 

gnnifaoL,  366. 

Urio-piitellar,  86.                      ^^M 

^^^^H                     for 

of  face,  .186. 

tibial,  m.                                           I 

^^^^H                   in      tj-oatiag     Lndammatiua, 

of  petris,  466. 

Crepitus  in  fmctura,  SOO.           ^^B 

^^H 

of  soalp,  323. 

in  Ihigh-rraclure.  U77.          ^^H 

^^^^^           of  brain. 

of  ulnar  nerre,  618. 

Cribriform  ooiaprc«»,  66.           ^^H 
CrotB,  MulLe*e,  i.'i,                           ^^M 

^^^^^^^^L              dugooBiH  frum  conousaion, 

roBulta  of,  263. 

^^^^^^B 

Coopcr'd  anouriflmal  needle,  735 

Croj>^(^>i  baudugcs,  76.                        1 

^^^^^H             in  skuU-ffikcturea,  M'i. 

dreiiHiDg    for    fractured    oleo- 

of  tbti  an^lt'  of  the  jaw,  ^S^^^J 

^^^^^^H             pnlM 

ranon.  936. 

Crolalioe,  287.                             ^^M 

^^^^^^^f 

for  fractured  patella,  1031. 

Croupoof  layer  from  the  fiiiui^^B 

^^^^^^^^                trepbining  io, 

bemta  bintour)*,  677. 

^^^H                   to  amMt  bcuiurrha);e,  221. 

Cu-ordioUion,  lo««  of,  lo  defooa- 

Ciueial  bandage.  66.                          1 

^^^^H               GomprQBB'>r,  Agi)ow'«,  <U6. 
^^^^H                         Briddon's, 

tion.  611. 

Cruro-  |>Mi)erit«n«al  bami*,  64)6.       1 
Cruiih  of  head,  .'161.                                1 

Coote  on  hoiintal  mortification, 

^^^K^^               CartoV. 

208. 

CrusbintJ  of  fiilot.  447.                     M 
Cup  fur  thf  jiitt,  982.                 ^^fl 

^^^^^K              Chnrridro'e.  (VT.-t. 

Coorer'fl  Bplini,  901. 

^^^^^H 

Copperbe«d  nnake  bite,  387. 

('uppiiit(  ii|>pariilu*,  133.           ^^^| 

Coruooid,  fraulure  of,  ^Ib. 

iu  iDtlamomtton,  Kt3.             ^ 

Cork  pud  for  hcniiii.  001. 

Curdy  pui».  I'A, 

^^^^B               Conpreaitors,  arterial,  231,  406, 

Cornoa  of  a  frog,  inllammation 

CutuDooufToluMon  of  anus,  M^ 

^^^H 

in,  112.  113. 

Cuticle,  t-fufiing  of,  187. 

^^^^H               Concave  bot-H'nter  can.  131. 

Coronoid  proows  of  nloa,  frao- 

Cutthroat  wouuJj.  •*>04.  S91, 

^^^^^H                Cuucmleil     bouiorrhage,    mlaft- 

turo  of,  V;>6. 

CuttiHg-pUer*.  UV. 

^^^B 

CvrpuAi-lea  of  the  blood    in  ia- 

for  iuiBuvable  fntelura-draia- 

^^^^B 

flamuiatioD,  107. 

iDg«.  t(t6. 

^^^^H 

ooonoctivo-tlMue,  113. 

CyliodrioAl  r«<jui<«tra.  11)64, 

^^^^H               Conoretionfl  In  gall-bladder,  4&3. 

put..  113. 

trephine,  376. 

^^^H                   intonUnul, 

red.  109 

Cylindn»-eoDuidal  miMtle*^  ttt. 

^^^^H                CoDcuMioD  of  hmin.  ^-13. 

traoBudntion  of.  106. 

Cyst,    diagnoaii    fmm     abic«|L 

^^^^^^L^^                bluod-oitravasatiuu  in,  346. 

white,  106. 

167. 

^^^^^^^^            diagno«i8    from    oonprH- 

CorroiiTo  lublimate  in  mmmU. 

how  diitingaUfaed  fron  aaa«- 

^^^^^^H 

46. 

riint,  660. 

^^^^^^^H              taovratod  brain 

gauM.  48. 

of  uuculum  oumpliofttlsc  bar- 

^^^^^^H            pfognofii 

Ooetal    eartUagef,    fraoturi  of, 

nia.  6!*3. 

^^^^^^^H              iransudecl      nern-aangiiino- 

606. 

of  panctea*,  467. 

^^^^^B                lent 

Cotton,  ubsurbent,  40. 

of  umbllioiK.  476.                  ^^fl 

^^^^^^H 

Cougb    after    ehot   woundf    of 

CyfttK'ole,  aa],  6U8.                       ^^H 

^^^^^^ 

neck.  403. 

Cfuroy  •  LemWrt  »alur«,  *4li.^^^ 

^^^^HT              CoodjrUr    frnvture*    of    femur, 

ill  lirer  absoeca,  451. 

1 

^^^H 

ill  lung-woundy.  4l0. 

1 

^^^^H               Condjrle  ut    humoru*.    fraotoro 

with  anal  QaFuro,  613. 

^m 

^^^^1 

Counter.exteosion  in  fradurei. 

H 

^^^H 

M6. 

Pancing  for  the  core  at  larWr 

^^^H               CuD(l>luuiftU. 

Cuuater-irrtttnt-  in  Inflamma- 

lukhite, 2S/>. 

^^^^H               Coogeoltal  defecU  causing  bor- 

tion.  135,  147. 

Davnitio  on  bactarm,  373, 

^^^l 

Court-|da0ter,  24('>. 

Davldvon  'yrlnge.  490. 

^^^H                  hernia.  tM. 

CovefiOgi  of  henii&,  661. 

Day'f  toft  fur  pu*.  163. 

^^^H                    hydrocele. 

C>i<iot«r'i  buIlol-eAtra<»lor,  301. 

Death  from  air  in  vein*,  tSA. 

^^^^H                  laalfornialion    of    aaiu    aad 

Coxo-inguloal  oruvnt,  HS. 

fn»m  anettri«m.  66U,  716. 

^^^^H                      rectum, 

ChmIIo  for  ff«cturc».  H17,  1028. 

of  bouei,  IU67. 

^^^^B              CoogeeUou.  106. 

Cramp*    due    tv    ntborvmatou 

Iteep  femoral  ajtwrv,  ■■■■il— 
ot  720. 

^^^^B                  of  bowel  in  bemta,  &80. 

blood -veaiQls,  646. 
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^H           Doer-nnew  Ugitturos,  2.t7. 

Digcittiun  in  diagnoiiff,  40, 

Dorao-Ms-axillary         bandker-           ^^H 

^^B            Dcrecnlion.  Un%  of  uiuMutar  oo- 

Digital  bmiiehe^  of  hitlmar  aroh. 

^^B 

^H                   oniinntloti  in,  611. 

ni2. 

Dorso-lumbar   rogiun.  ftaeturM           ^^^| 

^^M               apbiDctvr  aai  ruptureil  in,  472. 
^H            Dafective  inDcrvatioD  aa  a  oauM 

oompresstuo     fur     aneurism, 

of  vrrtebrw  in,  866.                            ^^H 

073.  899. 

Double  angular  splint,  1043.                   ^^^| 

^H                       of  gADgreoe,  193. 

oompression  for  aneuriim  of 

oalbtfter.                                                 ^^^| 

^H                    i>r  ulceration.  198. 

external  carotid.  703. 

inclinod  pbkne,  1002.                              ^^^| 

^H           Defeeti  leadiog  to  tiernim,  &&9. 

oompression  for    heuiurrhage, 

2ii. 

roller,  63.                                              ^^B 

^B^^  Definitive  callus,  SQ3,  808. 

ipica,  70,  71.  68.                                  ^^H 

^^^K  Deflcctioa  of  balls.  2V3. 

dilatation  of  pylorus,  437. 

T  bandage,  66,  Sfl,  59.                        ^^B 

^^^^VDeToruiUiee  afier  fuM-iiguriei, 

Dilatation  of  artorics  from  alb- 

Dowell's  hernia  operation,  661.              ^^^B 
Drain,  capillary,  243.                           ^^H 

^^^ 

eroma,  84S,  640. 

^■^             their  di«gnu8tia  >igni&<»aee, 

for  piles,  648. 

Drainage,  243.                                         ^^H 

■ 

in  anal  lissure,  513. 

Drain  age.  tube,  160,  343.                        ^^H 

^H          Deformity  «ftor   fnucare,  798, 

of  pylorufl,  -137. 

in  chest.  431.                                     ^^H 

H                       ft46. 

of  rectal  poucbra,  516. 

in  gunshot  wounds,  308.                    ^^^B 

^H                    oporationi  for.  849. 

Diphtheria              oompUoatlng 

removal  of,  2^0.                                     ^^H 

^H                  «)>lintJ>  for,  648. 

wounds,  252. 

Dreading  forceps,  212.                            ^^^B 

^H              ftfler    tVecturaa    of    the    leg. 

of  woundfl,  2UI. 

Dreesingjt.  DeAnult's.  007,  908.              ^^H 

H 

DiplfM?,  granulatiuns  from,  326. 

dextrin,  813.                                         ^^H 

^H             after  fntctaree  of  lower  end 

inflummation  of,  326. 

for  fracture,  SI 2.                                  ^^H 

^^^H          of  r»d)U5.  941. 

Direct  anoorisoi,  647,  684. 

for  wound:!-,  cxtumat,  250.                  ^^^B 

^^^^m     after  Pott 'a  fracture,  10.17. 

Direction  of  fraoturea.  707. 

rrmoval  uf,  l'60.                                    ^^^^| 

^^^^Hl)«geDertttioii,   utnyloiil,  of  the 

Director,  groored,  735. 

bandkorchief,  78.                                   ^^^B 

^^^B     arteries, 

notched,  for  hernia,  577. 

immovable,                                          ^^^B 

^^^B  Delayed  rvpairof  bones,  832. 

Discharge  from  ulcem.  1S1, 

in  fracture,  <!hange  u(^  816.                 ^^^^| 

^^^^      union    after    fracture.      See 

Diaooluration  as  a  conseqaefiO* 

removal  of.  817.                               ^^H 

^H                        Fnirtucca,   Cnunilrii. 

of  fracture,  801. 

plMter,  813.                                           ^^| 

^H            Deligatibu  of  iirtvries.     Sec  Ar- 

Diaeaae,  foot  and  mouth,  275. 

provisional,  78.                                    ^^^B 

^^H                 trri^t,  Lifftti'iH  ft/. 

Diseased  cetlle,  371. 

silicata.  813.                                         ^^H 

^^L         Delirium   troiiicni  in  oemi  of 

DUmues,  abdominal,  475. 

snrgieal,  53.                                         ^^H 

^^^^a       fraotiirn,  7U;.  S2I. 

of  anus,  503. 

wBtcr-gIaa4,  813.                                     ^^H 

^^^^VDemarcitiun  in  gungrene,  194. 

of  aruriai,  638. 

Drill,  awl-iihaped,  M27.                           ^^H 

^^^^B      in  nccrosU,  iui>;t. 

of  bloodreesels,  615. 

burr-.                                                     ^^H 

^V            Denii-gauDllet  lukolage,  ST. 

of  bone«,  7»l,  1046. 

fur  uoaniied  fnu'iure,  826,                    ^^^B 

^^          DonUl  engine,  1049. 

of  otieoufi  system,  794,  1046. 

Dropsy,  encysted.  4ti0.                                 ^^B 
of  abdominal  cavity,  476.                     ^^B 

^^^H  Depots  of  blood,  2ti, 

of  umbilicus,  476. 

^^^^B  Dejircttsa-Dts     in     InOamuiation. 

<if  vein*.  624. 

of  hernial  sac,  .S02.                                 ^^B 

^^^V 

Disinfection.     Se«  ^nli«#/>si«. 

of  pericardium,  4*^5.                         J^^| 

^f           Depresstxi  fracture  of  the  skull, 

of  inxtrumeuta,  50. 

Dry  gangrene,  197.                                 ^^^B 

H                  »41,  M-1. 

Dislocation    of    hip    diaguoati- 

Durt  of  Stenii,  391.                                    ^^H 

^B           DcjiresEion    of    the   aknll,    339, 

dated  from  a  fracture,  984. 

tboraoio.  i28.                                     ^^H 

H^          ;i4(t,  :hi,  :{42. 

with  fracture.  820. 

bugaa  on  tar-woler  for  hoipitai            ^^^B 

^^^^_  Deruiul  grafting,  1S7. 

Dislocations     aMociaied     with 

gangrene,  301.                                      ^^H 

^^^^HDesault's  dresMiDgs  for  fraotured 

frmoture,  797. 

Doodenum,  operatloiu  on,  i3S,           ^^^B 

^^^^                            1'07,  008. 

Disorderoil  seasibiltty  after  ft«e- 

^H 

^^^^^           for  friu'turiMl  patvlla,  1020. 

ture.  Hill. 

Dupuvtren's  enterotome,  463,                 ^^^B 

^1                splints,  liiDt,  1006. 

Diaplaceuirnt  in  fraotura,  798. 

fpllut,                                                        ^^H 

^B           Dctennination  of  bliKKl,  106. 

angular.  799. 

views    on    callus,    8U3,    606.            ^^H 

■            Be  WiliJo'9  Btgnal  boll,  :t64. 

lougitudinal.  799. 

^^H 

^K^^  Dextriu  dreMlngs,  SU. 

rotary.  799. 

Dura  mater,  blood  Wtween  bone            ^^^B 

^^^H  Diabetes  uaer  lieail-injury,  :(74. 

transverse,  7U9. 

and,  :i51.                                               ^^H 

^^^^H     niellitus,     gangrene    iluring. 

following  frnPturi'S  of  tb«  hu- 

Duration   of    syntptnus    as   an           ^^^B 

^^^ 

moru*  in  the  surgical  neck, 

element  in  diagnosis,  31.                    ^^H 

^V               with  cytitio  pnnoreaA,  457. 

722. 

Dynaraomctor,  40.                                    ^^H 

^K^^  Diagno«is.aurgic&l,  2;J.   Scealso 

Dlsiocting  aneurism,  639,  647, 

Dyseraaim.  ISK,  189.                                 ^^B 

^^^^L      nodur  names  of  variouii  dls- 

680. 

Dysphagia  from  aneurism,  087.            ^^^B 

^^^^H     eases  and  injuries. 

Diaseclion  wounde,  208. 

in  neck-wound*.  395.                        ^^^B 

^^^^B   Diagonal  suture,  247. 

Disseminated  ahaoess,  159.  161. 

DyspOfra  fn*ni  Anriiri.«m,  6H7.                ^^^^| 

^V           Diaphoretic^    in    inflammation. 

Distal    ligation    for    aneariam. 

from  nerve-iiijurieir,  <02.                        ^^^H 

■ 

700. 

from  spinal  fr*clurtf,  866.                      ^^B 

^H             Diaphra.gm,  iriniiidx  of,  407. 

fur  subclavian  aneurism,  706. 

^^B 

^H             Diaphragmatio  brrtiia,  Oittf. 

Dit-tpntiun  of  gall-blailJrr,  452. 

^^H 

^B           Diarrh<rafoIluiriDg  wounds,  304. 

Diuretics  in  iuAanimaUun,  130. 

^^^B 

^m                with  anal  fiestire,  :tU4. 

Diverticula  with  ticruta,  573. 

^H 

^^^^       With  fiuoal  iropofltion,  515. 

Diverticular  hernia,  408. 

^^^B 

^^^^^Dlaetasis  of  the  epiphysis  of  the 

Divalsiun  of  rocta.1  strictura,  530. 

Ear.  hemorrhage  from,  In  ekull-            ^^H 

^^^■[^  femur. 

Dog.bito  wounds,  267.    See  alao 

frot'turra.  .'t:(7.                                   ^^^B 

^^^^KPiathesitt  as  a  prvilispoeing  oanse 

Hjffiropkohii*. 

T  bandage  of.  56.                                   ^^H 

^^^^K    of  fraoture,  7U4. 

Door-key  for  pressing  the  sub- 

wouiiils of,  388.                                        ^^H 

^^^BD^elTeubacb's  drill.  826. 

clavian,  222. 

Ebuniutioo,  H24.                                             ^^^| 

^            Diet  in  inflaiomntiun,  142,  145. 

Donal    verlebm,    fractures    of, 

Eochymoses  after  wounds,  361,            ^^^| 

H            Dieulafoj'ti  nspirator,  168. 

866. 

^^B 

^1           DilTuftwl  utiM'iKP,  i:>a. 

Duntnlis  iHtdis  artery,  luieunsm 
of.  733. 

of  lb«  ejielids,  ;J8fl.                                 ^^^H 

H               aneuritoi,  (V81,  *17. 

Bccbjrmosis,   lumbar,  in   chast-                     1 

^K                oxtravuation,  .H47. 

ligation  of,  703. 

woundB,  4lo,  4U.                                  ^^m 

^B             periustittii,  IU48. 

surgical  anatomy  of.  792. 

Bebtutjcocol  in  liver,  1M.                          ^^^| 

^^^             suppuration,  158. 

Dorvey's  splint,  1030. 

Bcraavur  fur  piles,  647.                             ^^^| 

^^v 
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^^^ 

^^^^H             BoUbU  u  ^  eauH  of  pblohitis. 

Entorolithei,  4H7. 

Bxaiiion  of  bead  of  bumorua  Ur         1 

^^H 

Enterorrhapby,  440. 

shut  wound,  307.                   ^^^| 

^^^^H            Ecxema  KttondiQg  iodoleot  ul- 

Entorotuiuv,  466. 

of  bip'joint  for  shot  vma^^^H 

^^^H                                   181.  I8fi. 

Entrtinne- wound  of  bait,  2»4. 

^^H 

^^^^H                  fruni 

Epicvindytot    of   humeral,    U30, 

of  Ieg-bon«a  for  abot  wounl^^H 

^^^H            EfTusioni, 

tt32. 

^^H 

^^^H             Elaps-bitea,  2S7. 

Bpidonnia  grafUDg,  187. 

of  noorosed  bona,  I06«.          ^^H 

^^^^^H            Eliutie   bandage  fur  ftDOuriaui, 

Epigaatrio  arlory,    ligation   of, 

of  nsives,  303.                          ^H 

^^^P 

778. 

of  panureas,  467.                      ^^^| 

^^^^P^                l&oii  for  iletAobing  Ugftlurei. 

Euigiutrium,  daatb  from   blow 

of  piles,  647.                                ^^M 

^^H 

in.  440. 

of  prolapsed  rectum,  630.        ^^^| 

^^^^L                8l<iokiDg, 

Epilepsy     after     »cftlp-woand«. 

of  radiu4  and  uliia.  310.          ^^H 

^^^^H             Elbow,     Hmputitinn,    for    that 

■.m. 

of  Rwlum.  632.                                 ■ 

^^^^H 

after  flkulUiqjuriea,  372. 

oolotumy  priur  to,  634.                   H 

^^^^H                compound  and    ooinminatod 

ooniplicatiDg  frftotare,  $21. 

of  shaft  of  humeniB  for  ihoc-        ■ 

^^^^1                       fractures 

ligatioti  of  vertebral  arterias 

wound.  30ti,                                       ■ 

^^^^H                 dijilocntioii  ot,  how  dUorimi- 

for.  7ft2. 

of  tibia,  316.                                ^^B 

^^^^H                     mited  frum  i^uprs-oondvloid 

trephining  in,  376.  S77. 
Epiphyieal  fnwniri',  7»8. 

of  trifacial  nerve,  30.^.          ^^^H 

^^^H                     (nu'-ture. 

of  wrist-joint  for  sbot  WnuB^^^H 

^^^^H                  cxcUed  for  shut  wound,  .lUV. 

of  bumoruK,  92). 

^^H 

^^^H             Eloctnu  prob«e,  3l)U,  3«-l. 

nocrugi^,  li>64. 

Bxoorialion.  160.                         ^^H 

^^^^1             Eloctrioily.    balli    looated    hy, 

Epiphyi-i*  of  great  trocltuuter, 

Exfoliation  if  bone,  1063.          ^^H 

^^^M 

fnicturt'  ..f,  ftSfi. 

Exit-wound  of  »  bull,  204.                 ■ 

^^^^H                  canteriznliun    by,   326.      Boti 

E]>iplocoli-.  561. 

Exo«tofii  of  cranium,  337.                 1 

^^^^^H                        «!»<■  tialvnnti-CitHtprg. 

Epi»tjivifl  in  nasal  fraoture,  873. 

Expansive      byjiertniptay        <jf         1 

^^^^^^                                          (17fi,  70A. 

Kpitiifliuuitt  of  uiuatrix,  320. 

bones,  1083.                                           I 

^^^^^^^H              hcmorrbAgo, 

of  inte-ltn*-,  IJ*6. 

ExpoetJint    treatment    far    inib-         1 
(iUvian  iincurifm,  7»6.                      1 

^^^^^^^H 

uf  rcL-tuu),  627. 

^^^^^^^V         in  intestinal  obfitruotioo,  4U1. 

B(|tiiiiia.     8«e  Fttrvy. 

Experiments  on    the   repur  uf         1 

^^^^^r                    mevuc,  GIT,  620. 

milis,  378. 

bone,  SOI.                                             M 

^^^^H                 in  rental  ttrititurc,  532. 

Erectile      growths      aometimes 

Expiration  in  diagnoaia,  37.             M 

^^^H                 in 

oonfound«d  with  ancuriim, 

Explorin^-nHedle,  \M.                ^^^M 

^^^^H             Elevator  for  doprftuol  bona,  8TH. 

«5y. 

£xprti<fti')n  in  diagnn*i>.  31.    ^^^^| 

^^^^1              Elliptic  fiulure,  247. 

tumor  Icapillnry  vari»),  617. 

Extension  in  fraclurcf,  h|Aj6||9^H 

^^^^1              Embolism  aftur  frorturo,  H22. 

iif  orbit,  70». 

Extamal  auiitid,  aneuriaiii  ti^       V 

^^^^^H                       Uf  a  caufo  of  aneurism,  666. 

Ergot  for  anourisni,  700. 

701.                                                ■ 

^^^H 

for  angeioina,  624. 

ligalion  of.  7Jt>.                            ■ 

^^^H              Knibulus 

gangrene  (mm,  li>2,  \9V. 

iliac  an«ry,  ti|ii;Htiiib  uf,  776.         H 

^^^^H            EmignUion  of  leucocytw.  109. 

ic  bread  cauiing  inflamnia- 

surgical  anatnniy  of.  774.           ■ 

^^^^H             Emphysema    after  fractdro  of 

tion,  Ql. 

piles,  6411,                                          ■ 

^^^^1                         tbo  ribs,  890. 

Ergottn  fur  aneurism.  R77. 

Bxtra-eaptular  fraeturei  uf  bo-       M 

^^^^H                 following  fmotnre  of  tha  nooal 

Brgotijim.  01. 

meniF.  024.                     ^^^M 

^^^H                     faonea, 

Bricb«eo'fl    double   ligature  for 

of  nvek  of  feuiur,  OM.  M^^^H 

^^^^H                        ehe8t<woun'i#,  415. 

ua'vua,  622. 

Bxtravasiitiou  of  blood  In  fra^^^H 

^^^^H                 in 

Erigeroo,    oil   of,  ai   a  faKUO- 

ture,  ^t>2.                                          1 

^^^^H                      ne<^k-wound», 

ftalio,  220. 

Extremities,     wounds    of.    600l^J 

^^^^H              Empyema   ufler   chest- wound*, 

Broaiou  of  vertebra?  due  to  an- 

Bee also  Auio'i  anil  Vpp^r  CIm^^^I 

^^^H 

eurism,  710. 

trtmitira.                                          ^^^^M 

^^^^H                ribi  «zoi»cd 

Bryeipelu  after  cootueioni,  3tt<1. 

Exuberance  of  c«llus«  #61.  M^^^H 

^^^^^H               Enceiihaliti*  after  bead-injury, 

after  gunshot  wounds,  303. 

Ei.udaliou,  lOf^.                                          V 

^^H 

nflsr  soalpwoniids,  S26. 

Eye,  sneurism  affi^lafr  79V.            1 

^^^^H                   treatment  nf,  after  «kull-frac- 

after    5h'>t-wiMiDds    of    neoli> 

black.  .ISO.                                            ■ 

^^^H 

403. 

Eyed  hrubc.  736.                                 ■ 
Eyelids,  eocbymoaed,  386.         ^^^^ 

^^^^1              EDO«pbalQo«lv,  in  callod.  .ttig. 

eoinplloatintc  wonudi.  262, 

^^^^H             Enoepbaloid  cancer  of  roetum, 

Esmarch'a  blindage,  674. 

l^^^l 

Ktbfi  <pray  for  li«<>al  anvslbo- 
sia,  164. 

^^^H 

^^^^H                   g^uwth^  tliacntisii!    from  ab- 

^^ 

^^^^H 

Ethmoid  Uoue,  fnteturo  oC  937. 

H 

^^^^^H                       how     iliHtingiiiflbad      frotn 

874. 

Face,    anatumlrjil     peouliarllMa        H 

^^^^^H 

Evideniont  des  <*•,  1064. 

or.  386.                                              ■ 

^^^H             Bnoyjted  dropiy,  480. 

Examination  of  fracture,  9111. 

baiic?  nf.  fmriarod,  672           ^^^B 

^^^^H                   hernia,  jH7. 

uf  Murgical  case*.  IM. 

LVini"                                          ^^^1 

^^^^H 

EKcinion  in  continuity,  315, 

^^^H 

^^^^B              Endnn^iuui,  ft2^. 

in  gunohol  wuund«,  <1U6. 

gun^ii■. ..  4.  uf,  3as,  sa^^^H 

^^^^1               Endudteitirt, 

of      ankle-joint       for       <bot 

injuries  uf,  3S6.                        ^^^^| 

^^^^H               Eneuintji, 

wound,  314. 

mask  for,                                     ^^^H 

^^^^H                 for  bemorrbotdfl, 

of  aatragaluflf  1041. 

naerotis  of.  302.                              ■ 

^^^^H               Entleld  mUAket-l>all,  2^:!. 

of  bone  for  ncerosis,  1068. 

sequelie  to  injuriaa  of,  IfC           H 

^^^^1              EnKino,  dcDtiil.  lOA^. 

of     b«mB     fur     ovtwtmyelitis, 

wounds  of,  387,  SH9.                          fl 

^^^^H                  Mirpcal,  1070,  I07t. 

!05S. 

gun>hot.  Mi»t  890.                       ■ 

^^^H              English  dtft4<m^e.  1072. 

nf  coccyx.  Vn4. 

Kkrinl  arlvry,  lUiauriBSl  ol.  T9S*        1 

^^^^B             £D«boathing  oallut.  80S. 

of  ciloti,  601. 

ligation  of.  763.                           ■ 

^^^^1              Bntvrm-totuy. 

nf  ellKiw  for  shot  wound,  300. 

h'ines.  fracturoe  uf,  HTl.                  1 

^^^^H             Entoric  fever,  pvrforalioa  ofln- 

of  fibula,  316. 

neuralgia,  303.                          ^^^M 

^^^H                 te-tlno 

of  Aiitttla  in  nno,  639. 

paralyki«,  30.H                           ^^^^M 

^^^^H              Knlervceli'. 

uf  ftirearm    fur   shot   wound, 

Pwoal      uocumulatioQ       MVfji^^H 

^^^^F              EnterD-ohulecystntomy,  164. 

310. 

oaling  heroic  67».                 V 

^^^^B                Kntorb-uplplucelc,  661,  673. 

of  gall-bladder,  4M. 

obstTuciire,  4ft4,  ftH.                    ■ 

^^^ 
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^M        VmeBl  extrmvftution  preTeoled 

Femur,  Microns  of,  inS9. 

Flea-bite.                                                      ^^| 

^B               in  r«oUl  woantis.  474. 

iliul  wouniUof,  2^.'^,  311. 

Flexion  for  aneurism.  076.                          ^^^| 

H           flstnlis  4A2. 

Fencj^trattNl  forceps,  3^4. 

for  hemorrhage,  221,                              ^^^| 

^H                with     ftf)al     umlforaiftiion, 

Perm  en  tut  ion  due  to  mioro-or- 

FUca  OS  carriers  of  poison,  373.                ^^^| 
Floating  kidney,  468.                                 ^^H 

■ 

gnniKmi.  44. 

■         Foou.  i»pw>l«a.  484,  624. 

Ferments,  septic.  4&. 

^^^1 

■         PbU«  ftneuritm,  647,  080. 

Fever,   abecess   following,    18&, 

FluctUttUon  in  aseites,  477.                        ^^^| 

^M                oircumBcnbed,  A63. 

.H91. 

suppunition,  166.                                  ^^^| 

■             Joint.  S21. 

OS  n  diagnostic  lign.  35,  36. 

Festal  cord,  hernia  of,  606.                        ^^^B 

^H         F«Dg   of  ft   venomoua   mrppnt, 

inflanimatory,  in?. 

Food   in  intestinal  ob«tnictioa,               ^^H 

■ 

hay.  94. 

^^B 

^1         Faradiam  for  lotofltinnl  obelruo- 

low  furus  of.  OS  ft  oomplioft- 

Id  treatment  of  inflammatioo,               ^^^B 

■            Uon,  491. 

tiun  with  fracture,  797. 

^^H 

■         T%nj,  370. 

phlebitis  (ollowinx.  027. 

Foot,  fraciure  of,  1040.                       ^j^^^M 

■             buds,  27 1\ 

lurgioal  or  traumutio,  101. 

mortification  of,                               ^^^^^| 

^M          Fuoia,  interpeotoral,  764. 

Fibrin,  110. 

spica                                                      ^^^^^H 

■         utm  vri. 

Fibrinous    Inyum   io  aneurism, 

wounds                                                       ^^^^1 

■             palmar,  «n. 

61H. 

Foot  and  mouth  disease.  275.                   ^^H 

■         Pat-emboliani,  822. 

tr»niiudation,  149. 

Foot-drop  due  to  callus,  852.                    ^^^| 

^M          Fatty  tuiuon   after  oootttvicmi. 

Fibroid     (Kilypus     of     rectum, 

Forceps.  736.                                                     ^^H 

■ 

&2U. 

Agnow's,  3.)3.                                           ^^^| 

^K               bow  dintingttiRbeJ  from  ab- 

Fibmua  growths   of    utnbilieua, 

arterial.  233.                                               ^^M 

^m                      9ceu.  156 

475. 

bone,                                                              ^^H 

^H                   from  an^;eiomata,  419. 

stricture  of  rectum,  526, 

bullet,  3UI.                                              ^^H 

^H                    fniiti  fotuDml  hernia,  !t97. 

Fibula,  excfflion  of,  lili. 

dressing.  ;'43.                                          ^^H 

^B                     fruiii  iugiiinH>faernia,669. 

fracture  »f.  11135. 

fenestratol.  2.14.                                     ^^H 

^m                    from     umbilieal    berata, 

Pott's,  1030. 

Unj»fl*9.                                                    ^^H 

■ 

DupuTtren's    splint    for, 

Ucwson'j,                                                ^^H 

^*          PaTfo'i  alectrio  probe,  3tU. 

10.17. 

Liston'x.                                                       ^^H 

Fajrrer  on  vonomoua  soiikee,  28fl. 

unanite<I    fraeturee    of.    841, 

Rouger,                                                ^^H 

Feltiplinu.  6VJ.,\tM>. 

844.  H46. 

spring,  232.                                             ^^H 

^K        Vomoral    artorv,    aneurfim    of, 

FigaTa-or.etgbt    banilagea,    71, 

torsion,  2'JO,  227.                                       ^^H 

■ 

72.  73.  74. 

Forei-pressure,  232.                                   ^^^B 

^H                    oompreMion  fur,  72S. 

for    fractured    otaricle,    905, 

Forearm,    ainnutattun   for  abol              ^^^B 
wound,                                                 ^^^B 

^B                   diagnovi*  of,  728. 

919. 

^H                   extoD«ioii  of,  72S. 

suture,  248. 

excision  for  ^hnt  wound,  310.                ^^H 

^H                     ligaUon  for.  728,  7S4. 

Fing«r,  s\iin\  ruvorfted  of,  66. 

fractures  of.  937.  938.                               ^^B 

^H                   trmtiiirnt  of,  729. 

Fingers    Boatomical    tuberolea 

surgical  anHtomy  of,  773.                       ^^^| 

^^^^H        eollateral     oiroalatloD     of, 

of,  271. 

Foreign    bodies    in    bla<lder   aa              ^^^| 

^^^B 

fraotures  of,  960. 

nuL>loi  fur  eiilnuIitH.  400.                      ^^^| 

^^^^m       deep,  Aneurism  of,  729. 

pieuilu-neuralgin  of,  013. 

^^^B 

^V               llgnliuQ  of,  781. 

Fire,  Persiao,  271. 

in  rectum,  614,                                       ^^H 

^H               |>Muliiirititti  of  itj  diitribn- 

Firearms,  291. 

in  ftomach,  434.                                     ^^^B 

^m 

pint  intention,  .110. 

in  wounds,  341.                             ^^^^^H 

^H               enrgloal  anatomy  of,  784. 

Fissure  of  anus,  512. 

Form  in  diagnosis,  32.                       ^^^^^H 

^M            hflrnia,  :iS4. 

of  Rolando,  ^g.t. 

Fountain  syringo,  490.                       ^^^^^H 
Four-tailed  sling.  00,  61.  03.                    ^^H 

^1               raditwl  cura  of.  M4.     Sae 

Fistula,  amiil,  -199. 

^B                       aleo  Hrrnin, 

after  abdominal  wounds,  400. 

Fox's    appllanoee    for    broken             ^^^B 

V              ring.  6U4. 

anni,  63ti. 

olBTiole,  909.                                           ^^H 

^V              vc?iD,  ligntioD  i>f,  ft2'>. 

bilinrv,  relief  of,  454. 

Fracture,  abaorplion    of  boa«              ^^H 

H          Fetuoro-pohlitrA)  antjurism,  728. 
^1         Femur  at  differvnt  agM,  973. 

"blind."  530. 

after.                                                    ^^H 

fiei:*!.  462. 

ailbiMiTs  plaster  in.  915.  894,                ^^H 

^H              alrupby  of  ueck  of,  1085. 

in  anal  anomalies,  606. 

after-treatment  of,  810.                         ^^^B 

^ft             fracluro  of,  971. 

gnstrio.430.  441,  4(')1. 

age  of  patient,  795.                                ^^H 

^H                b>-  b<ill,  'IM\  .111. 

to  form,  4w(6. 

ancbylMts  after,  B21.                             ^^^| 

^B               coDipouod  and  oomm  loat«d, 

horso-sbue,  536,  639. 

auKular  union  after.  847.                       ^^^| 

■      '              393. 

in  ano,  536. 

atrophy  of  soft    parta  aftafi               ^^^| 

^^B 

■               oondjlar,  999. 

diriMion  of,  638.  640. 

^ft                dpipbjtmit,  lOIU. 

exoiki'in  of,  539. 

bags  used  in  drvMlog.  816.                   ^^^B 

^B                «itrH-cttp(iular,  990. 

phthisis  with,  637. 

Barton's.  945.                                       ^^B 

H               Kvniibut,  393.  ;in. 

seton  for.  S.'iU. 

bed  in.  810.  812.                                      ^^B 

^B               bUtor/    of    Ha    tr«atm«Dt, 

with  tuberc-utoeis.  537. 

bent-stick,  796.                                       ^^H 

H                    1002. 

wounds.  25-1. 

blood  extravMated  in,  602.                   ^^H 

H              tmpaet«d.  981. 

Uobrymal,  393. 

box  for,  I02A.                                             ^^H 

^H               inebildrtrn,  1(109. 

laryngeal,  31)9. 

callus                                                        ^^H 

^B               in  Kreat  trochanter.  920. 

of  gtUlbla^lrlur.  401. 

causes  of,                                                      ^^H 

^B               in  lower  third.  9lM. 

of  stomaoh,  401. 

change  of  drotiiogs  in,  816.                ^^^| 

^1                 in  middle  ttiir.1,  991. 

artificial,  439. 

chkssifioation  of,  790.                              ^^H 

^1                in  abiirt  of.  V87. 

of  thorax,  133. 

ooapution  in,  810.                                  ^^H 
Coljas's.  951.                                            ^^M 

^B               intra  capiuliir.  973. 

parotid,  ;i90. 

^H                 in  u|>|>er  third,  990. 

Jieriuuo-anal,  bM. 

oucnniinnted,  797.                                    ^^^| 

^B               lignuientnus    anion    liter. 

perineo-rectal,  630. 

of  femur  by  ball,  303.                         ^^B 

^B^             979. 

salirary,  300. 

oomplcle.  of  ribi,  801.                            ^^H 

^^^^      pftthology  of,  078. 

sablinguhl,  391. 

ooDipIicatod,  796,                                        ^^^| 

^^^H      pronneia  in.  844,  977. 
^^^B          ihaft  of,  987. 

urioary,  47**. 

by  dislocstions.  797.                            ^^B 

Fislulat  at  umbilicus,  476. 

by  cpilcpMv.  H2I.                                  ^^^1 

^B              aDunit«d,    830,    887,    841, 

Fistulous  trscU.  1A6. 

by  liiorrati»ns,  707.                             ^^^| 

^^^           S44. 

FUt  bonus  io  neeruals,  1004. 

eumpouuil,  790.                                        ^^^| 
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^^^ 

^^^H                Fraelure,    compound.    Dtennii 
^^^m                               »fl«r.  821. 

Fracture,  Norria't  tmblo  of,  829. 

Fractoreorinfarior  maxilla,  879. 

8fi3. 

of  inoomlnate  bonw.  966. 

^^^H 

oblique,  797. 

of    iDtemal    condyle    of    bu- 

^^^H                        trmtueni 

uf  ac-otahulum.  968. 

menu,  931. 

^^^^B                   oompound  eomminoted,  797. 

of  aoromion,  U13. 

of     internal     epioondyls    o( 

^^^^^L                       repair 

of  alveolar  proceiw,  879. 

humems,  933. 

^^^^^                     the  l«g. 

of  utragaluH,  1040. 

of  ifohium,  908. 

^^^^^^^H            oondjlftr,  of  bumeruB,  OSO. 

of  bodies  of  Tertebne.  8fi4. 

of  jaw,  Ifiwer,  879. 

^^^^^^^^^ft             oontr«>ooup  in, 

of  bones  of  the  forearm,  937, 

upjier,   H7.S. 

^^^^^^^H                                         in*  819. 

9:^8. 

of  juiQM.  oompound.  030. 

^^^^^H           crftdio, 

of  carpal  bonoflf  968. 

of  kDoo-cap.  1013. 

^^^^^^H 
^^^^^H 

of  oartilageti  of  the  larjrnx  and 

of  larynx,  889.                     ^H 

trachea.  889. 

of                                          ^H 

^^^^^^^H            deformity  aAer, 

of  o&rtilages  of  tbe  ribs,  S9&. 

compound,  10S8.             ^^^| 

^^^^^^^H 

of  cerebellar  fo«a,  fl39. 

of  lover  extremity  of  h«B»>  1 

^^^^^^^B 

of  oerebral  fomii,  337. 

ni»,  928,  933.                           J 

^^^^P^^             delirium  tremena  in,  797. 821. 

of  oerrioal  Tcrtebrai,  867. 

of  lower  jaw,  879.              ^^H 

^^^■^                   deureued,  of  the  akuU,  341, 

of    oerrico-doml    vertebr*. 

of  lumbar  Tertebrm,  SA&.^^H 

887. 

of  malar  boa«,  S77.           ^^H 

^^^^H                      direct  iuD  of,  7d7. 

of  chost-bones,  891. 

of  maxilla.  Inferior,  $79.          j 

^^^^B                      di«coloralion  fullowing,  801. 

of  claTicIp,  899. 

Niiparior,  876.                            M 

^^^HT                      di«l(icati(iQ  with,  797. 

ununited,    841,   903.      See 

of  metooarpuf,  969.            ^^H 

^^^H                        dffiordered    seoiibility    after, 

alK)  ClaricU. 

of  metaursus^  1046.         ^^H 

^^^^^^ 

of  ooooyx.  964. 

of  nose.  873.                        ^^H 

^^^^^^^H            dirplaccnieut  after,  847, 

of  ooracoid,  916. 

amaurosis  after,  S7&.              1 

^^^^^^^H            displacement 

of    ooronoid    proceea  of    tbe 

catarrh  folloning,  875.    M 

^^^^^^H 

ulna,  066 

oausc*  of,  873.                   ^^H 

^^^^^^H 

of  contal  cartilagei,  H96. 

cctmmiouted,  874.            ^^H 

^^^^^^H                rotatory, 

of  cruDium,  331.     8ee  Frac- 

eomplioated. 873.            ^^H 

^^^^^^B 

ture  (»/  A'kntl. 

compound.  S74.                      1 
emphyscDin  from.  874*          1 

^^^^^^^B              droaainga 

of  digit«.  9f>0.  1046. 

^^^^^^^H             due  to  muBoular  aotion,  790. 

of  dorsal  vertebra*,  8fiA, 

beuiorrbaKe  after,  874»            1 

^^^^^^^H             embolitm  ftfler,  821. 

of     dur«u-luiubur     vcrlebno. 

nLvro^ifl  from,  ^74.                   1 

^^^^^^H             epilepsy 

8(JA. 

pulypus  after,  ^76.           ^^^1 

^^^^^^^H             e])ipbyscal,  798. 

of    epipbyiiv    of    great    tro- 

•ymptoma of,  873.          ^^H 

^^^^^^H            examination 

chanter,  986. 

troBluent  of,  873.          ^^H 

^^^^^^^H             ezoitinK  caDflfMi  of, 

of  ethmuid  bone.  337,  [?74. 

of  odoiiloid  prucea*.  Stffl^^^^f 

^^^^^^^H             •xperlmenU  un  refiair  in,  804. 

of  external   condyle   of    hu- 

of ulceranoii,  063.              ^^^H 

^^^^^^^H 

merus,  U3I. 

of  (ocalois,  1041.               ^^H 

^^^^^^^H             extra-cnpKuliir,  of  the  neck  of 

of  facial  boom,  872. 

of  (iB*a  Itiuumittata,  BA6.          1 

^^^^^H                 the 

of  femur,  971.      See  alK  /V 

of  oeaa  Da«i,  875.                       1 

^^^^^^^H             exlrava«atioD8   of    lilood    in, 

mur. 

of  patella,  1012.                          1 

^^^^^H 

of  aburn.  1036. 

ap]mrnt>iv  for.  1019-10X1,       1 

^^^^^^^H             [arm   of    bonee  u    favoriDg, 

of  fingen,  960. 

Qf  polvis.  'M.2.                    ^i^^t 

^^^^^H 

of  foot,  11)40. 

of  phalanges  uf  ttnKSn^M^H 

^^^^^^^H             funotiunai  causes  of. 

of  forearm,  937. 

1045,                   ^^M 

^^^^^^H                                  joints  after,  817. 

of  hand.  968,  961 . 

of  pubU,  966.                       ^^H 

^^^^^^^H 

of  hip,  908. 

of  radiu^.  937.  941.            ^^1 

^^^^^^^H 

of  bumenu,  91 S. 

ai  lower  end,  943.            ^^ 

^^^^^H 

anatomical  nook  of,  918. 

Bartuu*.  943. 

^^^^^^H             bemorrha^e  afur,  819. 

oompound.  934. 

bct-iw  rubvrcle.  941, 

^^^^^^^H              iiuiQOTable  dres«ingf  for^SlS. 

eonJyltir.  930. 

CoHm'r.  941. 

^^^^^^^H             impacted,  7li7. 

dUgoo^it  of,  91$,  919,  920, 

delnrmit;  after,  OlO. 

^^^^^^^H 

931,   923,  920,  929,  930, 

M-M.ro'*.  047. 

^^^^^H 

931,  933. 

of  middle  third,  913. 

^^^^^H             indireot. 

epiooDdylar,  930.  932. 

Smith's.  944. 

^^^^^^H             iuira-caiMular,        lb«  hun«- 

ciua-ca[ii<ular,  920.  924. 
groat  (uberoaity,  920. 

of  radius  and  ulDAt  917. 

of  ribs  Hiil. 

^^^^^^H 

im|uii:ted,  919. 

rt  "      ■     -  .triDt  ia.  ft»i. 

^^^^^^^H             laceratiriD  of  par(«  u  a  eom' 

inlrn-capsalar.  918. 

^^^^^^^H 

kneC'juitit,  .'ILI. 

1K-.  of;  S93. 

^^^^^^H 

lower    exlremitjf    uf.    928, 

fr>m,  »9A, 

^^^^^^H 

933. 

^91. 

^^^^^^^H             lou  nr  fuiiclton  ai  a  ngn  of, 

neck  of,  918,  931. 

^^m 

^^^^^H 

paralypir  from,  938. 

pwfij                        ^H 

^^^^^^^H             low    ferers    au'tcialed    with, 

prognosis  in,  93U,  931,  938, 

^H 

^^^^^m 

926.  »30,  1131.  U33,  933. 

Irenttitmtt  uf,  »U1.            ^^H 

^^^^^^H             manlo-a-potu  with.          621. 

superior  cpiphyntv,  931. 
fDpra-coiidylar,  929. 

of  vacruiii,  9A3.                    ^^^| 

^^^^^^^m           nobility  of  bone*  aa  affeotiog. 

Of  MM>llK«ll-»lT.            ^H 

surKicnl  nork.  9?!. 

Mrasto»»«U.              ^H 

^^^^m 

■ymptdini  uf,  1^|V,  930,  931, 

anglM.  911.                   ^H 

^^^^^^^H             Durbld  CAllus  after. 

V23.  930,  939,  930.  931, 

b'MlT,  913.                       ^H 

^^^^^^^^ 

933. 

ooraouiil,  916.                  ^^H 

^^^^^^^^^^L      musoulur  action  ae  a  oanao  uf. 

IrtMlmentuf.  930,  021.934, 

glenui.l.  91«.                 ^H 

^^■^ 

927.  1'29.  933.  936. 

nMk.  9lit,                      ^H 

^^^^^^^               cacruatr  after,  392,  831. 

upper  |>art,  91H. 

of  aha  ft  uf  femur,  VtT*    ^^^| 

^^^^^^^H 

of  hyiiid  bono,  888. 

of  humerut,  9&^          ^^H 

^^^^^^H            son-union             S23. 

of  itium,  9il6. 

of                                         ^H 

^^^ 

INDEX   TO   VOLUME   L 

1099         ^H 

H          Fnoturfl  of  ikoll.  bu«  of,  33ft, 

Fraotare,  preternatural  mobilitr 

Function,   ite   reatoration   after              ^^^B 

H                 o«r«boll)ir  tvtm,  83». 

in,  799. 

fraoture,  817.                                             ^^H 

^H                eomiiiiniit«d,  342. 

prognosii    of.     8oe    Tablee, 

Fungi,  mioroaoopio,  in  dlieaM^             ^^H 

^H                  oom plica toti,  330. 

854-862. 

^^H 

^H               oompouDd,  330. 

punctured  orunial,  343. 

Fungoai  nicer,  I7T.                                 ^^| 

^H                      treatment  of,  342. 

radiating,  of  xkull,  336. 

Fnngiu  cerebri,  369.                                    ^^B 

^H                  oontre-oduii  iu,  332. 
^1                 oru^bwl,  361. 

removal  of  oluthlog  nfler,  813. 

malignant,  371.                                        ^^B 

repair  of,  801. 

^^^B 

^^^^^^Mirofl^^od,  33U.  341,  3«0. 

roller  of  muslin  in,  815. 

^^^^^ 

^^^^^^^K  treatiac-nt 

rotatorv   dlx  placement   ufler, 

^^1 

^^^^I^^BprenioD  niniulatLDg,  341. 

847. 

^^^^1 

^^P^^^^alfcgnoiia  of,  341. 

iettingof,  815,  816. 

Oalen's  bandage.  60.                               ^^H 

^H                  McapQ     of      eerebra-apioBi 

«bock  after,  822. 

Qall-bladder,  dtilantioD  of,  453,             ^^H 

^H                    flaid  in.  338. 

shortening  in.  799,  847. 

^^B 

^M                external  t»b)o,  34ft. 

Hlgna  of.  798. 

Hoisioo  uf,  454.                                     ^^^B 

^H               guDcbut,  :158. 

lituple.  7D6. 

fUtulaof.  401.                                           ^^B 

^H                   (iplinten  in,  302. 

ffpetiial.  862. 

ruptare  of,  453.                                   ^^H 

^H                betuorrhage    from   ear    ia, 

spllnii  lor,  813. 

sewed  to  inteittine,  454.                         ^^^B 

^B 

■Utifiliea    uf,    829-846.    853- 

woundii  of.  4511,  452.                                ^^H 

^m                iotoraal  Uble,  340. 

602. 

OalUstones,  4:>3.                                        ^^H 

^H               intnt-utcrinc,  .141. 

etellated,  797. 

obfltruction  from,  486.                           ^^^B 

^H                meoiogitt^  froni,  335. 

stiff  joint*  following,  817. 

QalvaniaiD  in  inflauimation,  148.              ^^^B 

^H                 progDusin  Id,  334. 

supra-oondyloid,  of  bamero*, 

in                                                             ^^H 

^H                pttnoliired.  313. 

939 

Qalvano-oautery  in  beuurrbage^             ^^^B 

^H                  repair  of,  :i:t4. 

time  for  xoHing,  816. 

^^H 

^m                eiinple,  334.  35S. 

tmniportation     of     patients 
with,  810. 

Oalvano-punoture  for  aneurism,             ^^^B 

^B                  tHMtmeni  of,  33^.  342,  3rt). 

^^B 

^^^                 with  figna  of  oumpreMion, 

tmnjiverNe,  798. 

for  nievus,  617.                                         ^^^B 

^^^H 

treatment  of.  909. 

for  subclavian  aaeuri»m,  706.              ^^^B 

^^^B    of  ffpinal  culamn,  M2. 

of  oompuund,  818. 

GaogrBnaeoatagiaaa,  2iil.                      ^^H 

^^^V        parnlyiis    fmiu,   665^   8S6, 

unaniled,  82'J. 

nosooomialla,  201.                                 ^^^B 

^                     867.  8fl8,  871. 

appnntos  for.  824. 

Gangrene,  189.    St*  Mortijita-             ^^H 

H               trephine  in.  873. 

oaufltios  in,  828. 

^^^^1 

^H             of  BpioouB  procewes,  fiflS, 

drill  in,  826. 

Oarrotson's  bandage,  S83.                         ^^H 

^H             of  Mtarnaui,  896. 

external  irritation  in,  825. 

dcDtal  cD^ine,  1069.                               ]^^B 

^H                eeiuoB  of,  806. 

friutiori  in,  836. 

operation  lor  aalivarj  Afltula.               ^^H 

^H                 oaxnpliojilioni  of,  SUB. 

gimlPt  in.  827. 

^^B 

^H                direotiua  of.  897. 

irriution  in,  835,  827, 

Oaatreotouy.  partial,  437.                       ^^H 

^H                di«p1aoenient  in,  897. 

of  clavicle.  840^  903. 

Gactrio  flstnla,  441,  101.                           ^^M 

^H                 prDgnuHi!!  of,  898. 

of  femur,  H.^«,  837.  844. 

artiGoial,  436.                                         ^^M 

H                aetkl  Mf,  897. 

of  fibula,  836,  M7,  838,  839, 

Ga■tIweI^551.                                          ^^H 

^H                ■ymptutDS  of,  698. 

841. 

Qutro-enteritii,      obstmotire,            ^^^B 

^1                 IrcMtment  of.  898. 

of  bameroi,  833,  833,  Ml, 

^^H 

^H           of  mperior  maxilla,  875. 

643. 

Oaatro-enteroetoay,  4U8.                       ^^^B 

^H            of  Biwtentaoalum  tali,  1044. 

of  inferior  maxilla,  840, 843. 

Gantrorrhaphy.  UV.                                 ^^H 

^m            of  Ursal  boDos,  1040. 

of  iiietoc-arpuf,  841. 

OaaLrottomy.  439.                                        ^^H 

^1                  of  thoHLX,  891. 

of  patella,  »(36.  837. 839. 839, 

Oattrotomy.  435.                                       ^^H 

H             of  tibia.  1032. 

841. 

Gaaie,  oarboliied,  48.                               ^^H 

^H                  ununitwl,  K3fUS3l),  841. 

of  radiu*,  832,  833,  834.835, 

oorruffive  sublimate,  48.                          ^^^B 

^H            of  tibia  and  llbala,  1023. 

841. 

Oelatinoid    polypus  of  raettun,              ^^H 

^H                compound,  I0.H8, 

of  ribs.  840. 

^^B 

^B                  nnanited,  836-839. 

of  wnpubi,  840. 

Oely's  suture,  448.                                          ^^B 

H            of  loea.  1045. 

of  tibia.  836-».H. 

Gemrlg'i  bullet  foroapi,  301.                    ^^H 

H           of  trnehea,  889. 

of  tibia  and  Abula,  836, 837. 

^^H 

^H           of  tranvTeriie  proeeuei,  804. 

838.  S:i9,  845. 

Genitu-uriaary  organs  la  >ttag>               ^^^^| 

^H            of  trochanter  majori  98&. 

of  ulna,  833.  833,  834,  835, 

^^H 

■              of  ulnu.  937,  961. 

841,  844. 

Gerdy'i  dressing   for   fraoCorod              ^^H 

^H                 ooronutd  prooeu,  9M. 

open  irounik  In,  937. 

pal«lla,                                                     ^^H 

^H                (o  prooeaneii,  963. 

•etflii  in,  836. 

hernia  operation.  558.                           ^^H 

H               tn  shaft.  9&a. 

subcntAoeoQS  irritation  in, 

Germicidee,  46.                                           ^^H 

^H                In  plylotd  process,  967. 

820. 

Germ-tiMue,  316.                                          ^^^B 

^H                olecranon  proceai,  955. 

trcatmoot  of,  824. 

Germs  of  disease,  154.                              ^^H 

^M           of  vertebrv,  802. 

RtatirtioB  of.  839-846. 

Gestation  a«  defying  repair  of               ^^H 

^H                 cervical.  867. 

vcrt.bral,  8ft4,  K7IM72. 

boow,                                                      ^^H 

^1                dunal,  806. 

viciuu«  iinioo  af\er.  840. 

Uiant-eelled  mjoiarooma,  631.                ^^^B 

^B                 iDmbar.  805. 

rioloDco  IU  a  cnuw  of,  790. 

Uibbon^'i  compressor,  673.                      ^^^H 

^H              odunloid  prooaet,  808.  870. 

wilh  dislooation.  830. 

Gibfrin''<  banclage,  74,                                     ^^^^| 

^H               cpiuouv  proceaiei,  865. 

with  injury  uf  nerret,  829. 

inolinml  plane.  1D08.                                ^^H 

^m           of  vertebral  nrob»>.  864. 

Fragilituri  uMiiim.  IMI^I. 

Gimbernat's  ligament,  593.                      ^^^B 

^B                 bodirs,  Hfi4. 

Fragility  of  bon«*-,  705,  1081. 

Gimlet    in     anunite*!    fraotDra,                ^^^B 

^^^_^   of  wrtit,  9.'>S. 

Fremitus  in  diagnosia,  34. 

^^B 

^^^H  of  lygomatic  arch,  877.  878. 

Fronoh  apparatus  for  fractured 

Oiraffe-sinews,  ligatures  of.  SSi.              ^^^B 

^^^^H  pads  OHd  in  dreuing,  8IA. 

lower  Jaw,  884. 

Glanders  in  man.  376.                               ^^H 

^^^H  pain  aflcr. 

spiral  revereed  bandaga,  68, 

Glands,   enlarged,    bow    distin-               ^^^B 

^^H   paralysis  afUr,  852,  865-868, 

tru^*,  557. 

gaisbed    from   anonrism,               ^^^B 

^^^^ 

Fromntopmra,  409. 

^^M 

^B               Pott'v.  ID.tO, 

Function,  its  low  a  «iga  of  (V««- 

from  femoral  hernia.  590.                  ^^H 

^^^^    predispMing  oauBes  of;  794. 

ture,  M«0. 

from  iuguinal  hernia.  589.               ^^H 

^^B         noo 
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^^H 

^^^^H                 OIus  tlntinitge-tnbes,  243. 

Hnmustiities,  219. 

Hemorrhage       frum       gaai^^^B 

^^^^H                 Qlenuid  carity.  frmotare  of*  VIS. 

oompnriF'on  of,  2.17. 

wounds,  amMt  of,  39l^^^H 

^^^^^H                  Gloror'K                247. 

HKmotbumx,  114. 

secondary,  297.                 ^^^H 

^^^^1                 aiut«al  urtvr;,  UgBlion  of  tbo, 

Hair  dmini,  24H. 

from  neck-wound,  395.        ^^^H 

^^^B 

introduced     into    oDearlfina, 

froio  umbilicus,  475.                   V 

^^^H                     b&Ddkercblof,  87. 

678. 

from  wound»,  214.                          H 

^^^f                     hemK  60n. 

Half-Maltese  cros*.  55. 

in  ehest-wnunds,  413.                   H 

^^^^B                   Ovddftrirs    uiQ   of  eollodiuo   to 

HamiitoD'i  blindage,  88.^. 

in  gangronc,  1V6.                            H 

^^^^^^                    eurgcry,  240. 

^^^^^B                 Oold-beaUr's  skin  for  pln«t«ra. 

bone  drill,  827. 

intracranial,  351.                    ^^M 

dre»ftiag    for   fmeturcd   oleo- 

ligature  for.  232.                  ^^M 

^^H 

ranoD,  i)%^6. 

secondary,  353.                     ^^^| 

^^^^H                 OonorrhoBftl     inflAmmation     of 

gntta.percha  splints.  886. 

after    iToropouad   frm«tttr«ik  V 

^^^^H                      rectum, 

lUnd,  »h«ei)M  of,  fill. 

Slit.                                                 ■ 

^^^^1                  QoQKW  for  buDQ.  I0&4. 

fracturoe  of.  t>:i8,  QOI. 

torsion  for,  226.                              1 

^^^^H                OraflB  of  upitiermiH,  187. 

sbot  wounds  uf,  3IU. 

transfusion  for.  239.                     1 

^^^^H 

spiral  of,  67. 

treatment  of,    134.    1A5,    S19,     1 

^^^^H                OrftnalutioD,  319. 

spray-opparatus,  SV. 
T  bandaifo  of.  6t(. 

221,  220.  239.  406.                fl 

^^^H                       tiesou,  I7»,  170,  316. 

syelomtc,  2.18.                            fl 

^^^H                 Qrape.sbot,  2113. 

tofiugmphy  of.  612. 

venuus,  625.                                      fl 

^^H                 Greow,  278. 

wounds  of,  out. 

Hemorrhoidal  trims  544,               H 

^^^^B                Greftt    trootaantor,    freoUre  of, 

Handliorchicf.  Uarton't,  87. 

Hciiiorrhuids.  ilU.                      ^^M 

^^^H 

drc«*«ingft,  78. 

blind,  541.                            ^^M 

^^^^H                Grefln-Rttflk  fnicturu,  796. 

for  claviote.  904. 

ebetnise  for,  549.                 ^^H 

^^^^H                Groin,  npiea  of. 

Hanging,   the  byoid  bone  in, 

otauip  for,  516.                     ^^^B 

^^^^1                     T  bandKK»  f>C 

888. 

Otin*(ipatiiin  oaiiiitng,  542.   3^1 

^^^^1                 Qroored  dirautor,  735. 

Hard-rubber  splinU,  S80. 

oontrn-indioniiana  for  opM|^^B 

^^^^H                Qrosi'j  flDterotoine,  464. 

syringe,  504. 

lion        550.                     ^^H 

^^^^B                     foroeps,  SA2. 

Har«-Up  suture,  248. 

(eraseur  for,  .^48.                   ^^^| 

^^^H 

Unrtsbunie's  drcfttiDg  for  frao- 

^^^1 

^^^^^H                       toarniquet.  224. 

tored  patella,  1021. 
splint,  101)6. 

incnrcurateil,  543,                 ^^^B 

^^^^^^^^         Gam-elwtio  bng  for  hot  WKter, 

inHamrd,  542.                        ^^H 

^^^^^K 

Haversian  canals,  1051. 

ii^eotiuna  in,  543.                ^^^B 

^^^^^^^H             bandage  for  uloart,  184. 

"  Hay  catarrh,"  04. 

internal,  541,                        ^^H 

^^^^^^H 

Hays's  splint,  950. 

irrlfrntioo  lor,  544.                ^^W 

^^^^^H 

Head,  crush  of,  301. 

ligniiuu,  .'•4  5.                                   H 

^^^^^^^H            ouppiug  iippanitui,  IS8. 

gunshot  wounds  of,  ^56. 

bIccwiJDg  after,  549.          ^^J 

^^^^^^^H            looii  for  retjiined  llgaiore,  236. 

injoriejt  of,  322,  ^26. 

open,                                      ^^^B 

^^^^^H                 tpllDtA. 

eiiilepsy  after,  372. 

prolspsetl,                              ^^^B 

^^^^^^ 

sequels  of,  367-^76. 
T  UiiKlage  (if,  67. 

uoatmeni  of,  542.                ^^M 

^^^■~ 

radical.                              ^^M 

^^^^^^^         OttDKhot  fmutures.     Se«  Trvie. 

Headache  nfler  injury,  374. 

Hepatic  abscess,  151.              V 

^^^^^^^H 

Healing  by  granulation*  310. 

Heredity  in  inflamtaatioa,  iLr 

^^^^^^^H 

of  wouod»,  316. 

Hernia,  iSO. 

^^^^^^^^ft              ainpatatton         oxdrion 

Heart,  feeble,  a  cause  of  niortifi- 

Rdbeiioni  coraplicattsg,  579. 

^^^^^^1 

eation,  llfl. 

anatomy  of,  550. 

^^^^^^^^m               ball*  reiuovod 

in  diagnosis,  35. 

artificial  anus  after.  462,  464^ 

^^^^^^H               erysipelas 

laaions  of,  due  to  atheroma, 

author's  operation  for,  559. 

^^^^^^^H                expoclant  troaiment  in,  807. 

646. 

Barker's  operation  for,  563. 

^^^^^^B 

rupture  of,  42.'^. 

between   abdominal    tnaselalL 

^^^^^^^^1                    cranial  boiiut, 

wounds  of,  422. 

573. 

^^^^^^H               of  ffiM.  388,  888. 

Heat  as  a  bjemostatic,  220. 

eiecal,  5.^0. 

^^^^^^H               of 

in  suppuration,  156. 

oaoMs  of.  552. 

^^^^^H               of 

in  Irealmont  of  inflauimation. 

cerebri,  36». 

^^^^^H              of  kidney, 

130. 

eirvamcluston  nf,  TtOI,           ^^^H 

^^^^^^1 

Hectic  fever,  101. 

oon>pic«^ii>n  tii.                     ^^^| 

^^^^^^B 

Uoiuorrbnge.     aoaprassura    In, 

eono^fiiU'd,  '170,  ^^a,              ^^^1 

^^^^^^^^1                    pelrio  bonus, 

228. 

eoBgonital.  5^6.                            V 

^^^^^^^^B 

after  fraoturec,  819. 

oonge*tittn  of   bow«1   MWrtt-  M 

after  gunrbul  wound  of  oaok, 

cHtiiij*.  6S0.                 -^^M 

101. 

oontont*  nf,  551.                   |^^H 

^^^^^^^^1                tmnafusion         239. 

after  gunshot  wounds.  804. 

coTcringa  uf.  551.                ^^^B 

^^^^H^                       windagv  in,  306. 

after  liipition  for  axillary  aa- 

emral.                                   ^^H 

^^^^^^                 Out  ligatures  In  aMpsls,  47. 

euriam,  716. 

onm?'f>n>pf>ritonf«l,  Mlb  ^^^H 

^^^^^H 

after  ligation  nf  pilen,  549. 

dill                            ::   abSMM,   li^^ 

^^^^H                 Outbrie'p  trmtmeut  of  hospital 

nrrost  of,  by  oalare,  215. 

di.                        (106.                     B 

^^^^1                     morllflcaUoD,  203. 

by  the  surgtwn.  319. 

div.; ;.   -i/a,   6ttS.                         B 

^^^^1                  Qutt»-porrha  <i(>tinL<,  880. 

from  nbsocss,  165. 

double.  5M.                                      B 

^^^^^^         Oyptnn  driv-ingc,  814,  1U34. 

from  anal  fistula,  539, 

Doweli's  ouerarloo  for,  ML  fl 
•noyiud.  687.                             fl 

from  iutcri,*oiital  artery,  406, 

from  lr>cch-biIo,  134. 

fawas  ooniphcatioc,  579.  1 
femaral,  503.                                    ■ 

^^^^^ 

cauterisation  io,  22-1, 

ooneealed  internal,  297. 

anatomy  of.  593.                      H 

^^^^B                 Habits  In  diagnosis,  28. 

during  herniotouiy,  582. 

contents  of,  594,  A^X             M 

^^^^H                       InfluanoiDK  ioflammatioo,  01. 

from      oompoand      fraotarea. 

cuvrrings  of,  594,  &94.  ^^H 

^^^^B                 BBmatocele  dlitingnlsbad  from 

1039. 

dinitnofiR  of,  595.             ^^^1 

^^^^^P                     Inguintil  berniii,  &S8. 

from    oar   in   skull-fraetares, 

hrroioluiuy  in,  S9S.        ^^^| 

^^^^m                   Hvmoptyiiis    in     lung-woandt. 

337. 

Ineomptrte.  596.                      ■ 

^^K^^ 

from  gunshot  wounds,  297. 

radical  eura  of,  M4.         ^^M 

^^^ 
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^m          Heroio,   fnnoni,   itra&guUUdf 

Hernia,  reduction  of,  ea  masMt 

Hip,  luiation  of,  diagnoitioatod            ^^H 
mNUi  a  fracture.  980.                            ^^^| 

■ 

57S. 

^H                  »ymplom«  of,  596. 

retroclueion  of,  J6S. 

History   of    horpitAl   mortifloa.              ^^H 

H                 taxU  Lm  572.  &Olt. 

rupture  of  iute«tiue  in,  674. 

^^M 

^m                kreatment  oft  597. 

MO  of.  5^0. 

of   ligation  of   oomaton  o^           ^^H 

^B                  trau  for,  5V8. 

appearance  of,  575. 

^^H 

^H              freqnenoy  of  fomu  of,  664. 

hydrowlo  of,  651. 

of  operatiun  of  Ugating   the            ^^^B 

^H              KM  oomplioaling.  579. 
^H              Gerdy'i  openition  for,  568. 

0|)eDing  tbo,  675, 

innominate  artery,  739.                   ^^^B 

aaoro-roiiUl,  6U7. 

Hodgo's  splint,  1U06.                               ^^H 

^H              gluteal,  60A. 

MroUl,  586. 

HoUen'i  obiael,  .177.                               ^^H 

^H              herniotomj  io,  b7i.    8m  tier- 

■ex  in,  552. 

Homicidal  wouodti.  394,  397.                ^^B 

^^M                      Hifttaiujf. 

fiignorini't  operation  for,  668. 

Hoo<t  truM,  bt»b.                                         ^^^B 

^H               Inoarconitafl.  565. 

Bliiu(;blDg  in,  581. 

Huolu,  Malgaigne's,  1023.                      ^^B 

H              infnntUe,  567,  686. 

maiiotioc  of,  554,  562,  675. 

Uuroor'H  awl.  682.                                    ^^M 

^H               iDguinnl,  581. 

itranguJAtcd,  667. 

Bplinl  dri-.Miiig,  1007.                             ^^^H 

^^^^^            unatumj  of,  534. 

diaKQunis  of,  670. 
doulile,  570. 

HnrDvt.Ktiut;,  2mV.                                          ^^H 

^^^^^          oouiplotfl  oblique,  586. 

Hone,  diwnsot)   trausmitUd  to            ^^H 

^^^^P          ooDPttkled,  585. 

elTecU  of,  568. 

mnn             276.                                     ^^^B 

^^^^          ooDgoDiUl.  584. 

bemiotouy  in,  574. 

Hor>(<bair.  drainage  by.  343.                ^^^B 

^V                oororingv  of,  5S4. 

mortiQoatioD  in,  581. 

iDiroducod     into    aDeurlBmi,            ^^^B 

H                  diagnosis  of,  585,  t>Sl,  589. 

prognoaifl  in,  682. 

^^M 

^H                      frvm  femonLl,  596. 

•trioture  in,  568. 

Honweboc  fistula.  536,  539.                    ^^H 

^m                    from  v»ieooele,  687. 

lymptouis  of,  569. 

lourniiiuet.  224.                                 ^^H 

^B                  direct,  635. 

Uxii  ID.  571. 

Uoao     for     irrigating     hemor-            ^^^B 

^B                   double,  586. 

too    prulonged    in,  6T3, 
583. 

rboidii,  J4I.                                           ^^^B 

^B                 enuynted,  587. 

Hoppiul  mortiflcation,  20].                    ^^^B 

^H                  bomiDtomy  in,  693. 

trmtmoot  of,  671. 

Uousomaid'5  knoi*,  28.                            ^^^B 

^B                   lDo»nipk>l«,  585.  500. 

lympUimi  of,  654,  569. 

Humerus,  absorptiuu  of,  824.                   ^^^B 
nmputatiuu  of,  :i07.                              ^^^B 

^H                  indirvct,  6K5. 

taKiK  fur,  571. 

^B                  icfantile.  &H6. 

biooough  ooDtra-  indloating, 

exctstoD  in  cootiouitj  forebot            ^^^B 

H                  in  fomales,  587. 

672. 

wound,                                           ^^H 

^B                  inintparielftl.  686. 

bow  long  to  penift  in,  572, 

of  bead  of,  for  ihot  iiOnry,           ^^H 

^B                  irrednoible,  587,  690. 

583. 

^^B 

^B                    oblique,  585. 

thyroid,  606. 

fracture   acruas   the   baee  oC            ^^^B 

^B                  ecroiul,  5ria. 

time  lo  operate  in,  674. 

^H 

^B                     strnugulfttAd,  591. 

transplaolatioD  operation  for, 

66^ 

at  lower  third,  026.                            ^^H 

^B                  Uxit  in,  573. 

of  external  condyle,  931.                 ^^^B 

^H                  troatioont  of,  580. 

treatment  of,  555. 

of  intemal  onndyte,  931.               ^^^B 

^B                 tntn  for,  590. 

truBsus  for,  555,  500.  601. 

of  iDwer  extremity,  920.                  ^^H 

^B             ingQlno-properitoooAl,  607. 

applieatiun  of,  556. 

■linft.  025.                                      ~^^M 

^m              IntentiUal,  5T;(. 

ombilieal.  59tf. 

treuimc'Dt   of   p«cudartbro«li           ^^H 
of,  833,  833,  ^4 1 ,  843.                      ^^M 

^B              intestine  oongu-ted  in*  680. 

aoquired,  599. 

^B                intrapanetal,  57.1. 

ooDgeaiUl.  600. 

ununitod    fraiituros    of,   83^            ^^^B 

^H               iDTagiDftlioD  ol,  563. 

cork  pad  in,  600. 

833,  841,  843.                                    ^^B 

^H               irrMuciblo,  (itJ6. 

diagnosifl  of,  600. 

Humid  gangrene,  193.                             ^^^B 

^^M                   permaDoutlj,  566. 

In  oiluU  life,  699. 

necrosis,  1062.                                      ^^H 

^B              Ucbiatlo.  606. 

infantile.  600. 

Hunter's  canal,  785.                             ^^H 

H              knife  for,  677. 

irreducible.  603. 

operation  for  aoourinn,  669.               ^^^B 

^B               Ubial,  606. 

•trangttlated,  603. 

tnuisfas  ion -apparatus,  241.                ^^^B 

^H             laparolomy  for  oompUoalioni 

herniotomy  in,  603. 

Hut«hiBoa's          uircumdu^ioa             ^^H 

H 

Uxis  ID,  602. 

method    for    the   control    of              ^^^| 

^B              local  irriti-tion  to  oar«,  6A4. 

trotttuieni  of.  603. 

hemorrhage,  3-U.                                  ^^^^| 

^B               luiubur,  604. 

truue*  for,  601. 

Hydatids  ol  liver,  4.il.                            ^^H 

^B              Mucewen's  operation  for,  563. 

vaginal,  606. 

Hydrocele    ditlingui.ihcd    from            ^^^B 

^B               tuiiDDor  of  ocourrence  of,  554. 

fanetiea  of.  550.  584. 

inguinal  bornia,  588.                       ^^H 

^H              ueUiiui  ventral,  604. 

ventral.  604. 

of  hernial  sue.  551.                              ^^H 

^B             mortification  of  intoetine  in, 

TOO tru- inguinal,  686. 

Hydrogen  gaa  tcit  for  inteeiinal            ^^^B 

^B 

v««ical,  008. 

wounds,  445.                                            ^^H 

^B              obturator,  604. 

viulity  of  bowel  in,  680. 

Hydrophobia,  378.                                 ^H 

^1               of  bladder,  608. 

Tolruluj  in,  580. 

forms  of,  280.                                        ^^H 

^B              of  f<ctAl  ourd.  606. 

Wood's  operntioo  for,  660. 

in                                                            ^^B 

^B               of  lung.  415. 

Borniu),  epeoial,  584. 

paralysii  la,  382.                               ^^H 

^K^^       Otti«nUI,  587. 

Hernial  aneurism.  647. 

pathology  of,  383.                                ^^H 

^^^^^     omentttl  oompUcationfl  in,  681. 

Bao,  drop«y  of,  592. 

priapism  in.  38S.                                  ^^^B 

^^^H     pmnenl, 

dlattnunif  of,  503. 

prophylaxli  agalott,  384.                  ^^^B 

^^^^     periiUltio  paralysis  in,  673. 

pyriform.  551. 

proportion  of  madness  Co  bit-            ^^H 

^^r              propvriiunefl],  673,  607. 

trearm«nt  nf.  692. 

ten  in,                                                ^^H 

^H              pudendal,  606. 

Herniotomy,  ^71. 

■aliva                                                 ^^B 

^H              radical  euro  of,  657. 

anvr-trcfttmttul  of,  678. 

treatment  of.  383.                                 ^^H 

^H                  by  invaginatton,  558. 

hoinnrrbngr  during,  682. 

by  Pasteur's  method,  384.                ^^H 

^B                  by  treniplantation,  664. 

return  (-f  oontcnu  In,  578 

water                                                  ^^H 

^B                  of  femoral,  .^64. 

Hewron*5  tonnon-force)>«,  327. 

Hydrops  purtoanlil,  426.                            ^^^H 

^B                  of  ambiric&l,  564. 

Hoy'a  liKameot,  .^0.t. 

HydroBtitiJc  iiucctioo,  490.                       v|^| 

^B                  qporationB  for,  568-666. 

Baw,  .17  7. 

Hydrotborai       after       obett-             ^^M 

■              roduciblo.  552. 

Hiccough         eontra-indioating 

wimndff,  417.                                             ^^^1 

^B              r«duottoD  of,  .^>7]. 

taxis  in  hernia,  672. 

Uygi«ne  in  treating  inflanuna-             .^^H 

H                 diAoultiei  in,  679. 

Bip'joint      exoiiiun     for     ibot 

^^M 

^^^^^        an  bloOj  573. 

wonndi,  313. 

Hyoid  bon^  fraetura  of,  868.                 ^^H 

^^m 
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^^^ 

^^^^K               BTperastheaU  afl«r  oontovioni, 

laSltration  in  fommtion  of  ab- 

Inflammation,  nerre-agiBejr  In, 

^^^^^n 

MOKses,  162. 

94.  1U3,  l2o. 

^^^^^^^H       Bjpertroph}'',     oardioo.      from 

in  inflammation.  HI. 

nerTe-chitnges  in,  102. 

^^^^^^^^               Ktheroma,  646. 

Inflammation,  S9. 

of   brain    after    b«ad-iDJury. 

^^^^n                    of  boDOft,  1083. 

«b«ceM  from.  157,  161. 

367. 

^^^^L                     of  craninl  bones,  .127. 

acute.  96. 

of  omnial  booM,  327. 

^^^H                    of  papillv  in  ulc«r«,  172. 

adb»<ive,  SI6. 

of    Icidney,   after    abdomlnstl 

^^^^B                         Tcin-wallB, 

age  in,  91. 

wt>ubd»,  460. 

^^^^H                HTpodermic  injeotiona  of  nilo- 
^^^^H                        OArpine  id  erjiipclu,  2i>3. 

altered  secretions  in,  0.%  100. 

pain  in,  UR.  114,  156. 

anal,  o22. 

patbolugv  of,  144, 

^^^^^^            syringe,  143. 

anodynes  in.  141. 

perivaicular  tis«ift-«luuiiM  in. 

^^^^^^^^L 

antiseptics  in,  137. 

111. 

^^^^^^^^P                      tri-atiucDt         KDeurtsm, 

08  a  oomplicatiun  in  woonda. 

phenomena  ot,  102, 

^^^^^ 

261. 

phlegmonoua,  161. 

^^^^H^                       in  treatment  of  naDvus,  620. 

bleediDfjfor,  133,  137. 

position     in     treattnant     of, 

^^^^H                HypogloMal    nerve,    iujurjr   of, 

MumI  in,  92,  11 U. 

128. 

^^H 

blood'veoels  in.  104. 

prerious  attack  aj  inflnaMi^^^l 

^^^^B               HystorU  from  AMore,  61S. 

buffy  coat  in,  110. 

^^H 

cathartics  in,  139. 

process  of,  in  fraoinr^  ftOi^^^f 

caupcs  of.  i»M,  I  U. 

pui  from,  15U.                     ^^^H 

^^^^v 

cell-migration  in.  108. 

rectal.  522.                            ^^1 

^ 

oell-tnuisudatioo  in,  IDS. 

rwluees  in,  Ml,  105,  155.             ■ 

^^^H               Icborrhffiuiia,  2&S,  265. 

ohronie.  90,  U3,  166. 

rwoluiion  of,  127.                       I 

^^^H                lehtbyucolla  plartcr.  245. 

cieatriintion  in,  173. 

roffult^j  of,  1  IK.                                 ■ 

^^^^H                IffnU  laoer. 

oocitin*!  in,  137. 

•erofuluu5,  144.                              H 

^^^^H                Ileum,  rapture  of,  443. 
^^^^H                    fttrangntatioD  of,  iS'A. 

ood'livor  oil  in,  146. 

Moretions  in,  9S,  lUO.  102.         M 

cold  in,  128. 

serous.                                     ^^H 

^^^^^1                lUftO  arterjr,  ootumoo,  anauritim 

oolorin,  9B,  143. 

•eton                                    ^^H 

^^^^^H 

QompUcatiDg  wounds,  251. 

■peoiflc,                                   ^^H 

^^^^^^^^B              collateral     circolatioD 

eompre.-<fiion  in,  135,  137, 147. 

■tagrwot,  103, 107,  loa.     ^^H 

^^^^^^1 

oengeniiou  circle  in,  100. 

atsiii»         107.                           ^^^H 

^^^^^B 

ooDstltutlonal   lymplome    in. 

stbeoic.  90.                                    V 

^^^^^^^B                treatuitTnt  of, 

100.  114,  1^. 

suppuratino  in,  150,                     H 
avrtliii^'  in,  07,  114,  150.             ■ 

^^^^^^^^            exlrrmil,  anciirUm  of,  725. 

counter- irriUnt»  in.  136,  147. 

^^^^H^ 

cuppini;  in,  133. 
deflntlion  of.  \^X 

KJtIipti>n)ii  of,  t">,  lOQ.                     H 

^^^^H                          ynrgical  anatonij  of,  776. 

teroperatitont  in,  yo.               ^^™ 

^^^^H                    Icternal,  ancurUm  of,  7S3, 

dcpreuanln  in,  138. 

temperature  In,  v2.              ^^^| 

^^^^H 

detoruiination  line  in,  100. 

termination  of,  137.             ^^^| 

^^^^H                  niuni,  frnclurcs  of.  Wb. 

dinphorvtic«  in,  139. 

thermoinciry  of,  tf2.              ^^H 

^^^^^H                     shut  wuundd  of,  467. 

diet  111,  142.  145. 

touii'ii  In.  1 J3,  1  10.                      H 

^^^^H               lubeuUitjr    from     bnd-injory. 

diurniioii  in,  180. 

Iransuilntinn  in,  148,  Uli.  ^^^fl 

^^^H 

efl'ectA  of,  148. 

tfttaluii-ntof.  146.                 ^^H 

^^^^H                Immodiate  eompreMion  for  an- 

electricity  for,  149. 

anodyoes  in,  141.              ^^^| 

^^^^H 

ergot  %a  a  atus*.  91. 

antiM'plici  in.  137.             ^^H 

^^^^H                      UDiiin        wounds,  .tifi. 

oryKipclatouf,  190. 
exoitiag  niui>«s  of,  92. 

(>Io«.|ing  in,  11.1,  137.              ■ 

^^^^^H                 Imiuurabla  cicatrice*,  321.. 

bi■^l^n  in,  136,                   ^^^H 

^^^H                  dreMlnfi,  S 1 

oxirnftion  of.  05. 

CAlbanic^  in,  ISO,           ^^^H 

^^^H               Impacted  fsecof,  514. 
^^^H                    fracture  of   femur,  797,  974, 

exudation  In,  108. 

cocaine         137.                  ^^^^| 

fever  in.  lOI. 

owUl  id.  I?8.                            ^^H 

^^^H 

fibrinou*.  H9. 

<«<^n><iituii»nAl,  loo.                   ■ 

^^^^H                             humema, 

fluctuation  in,  156. 

counter-irriiantA  in,  IJtl          1 

^^^^H                Imperforate  anu«,  505. 

food  in,  91,  143,  146. 

depre«Mni«  in.  119.                  1 

^^^^H               ImpotoDoy    from    bead-injury^ 

fonclional  obaogss  in,  100. 

diet  iu,  142,  145.                       ■ 

^^^H 

eanKrene  from,  127. 
babii*  ID,  91. 

diaphoretics  la,  139.                 H 

^^^^H                Incarcerated  bemorrholda,  643. 

diuretic*  in,  I3U.                         H 

^^^^^H                   hernia, 

faealihy.  80. 

irrigation  in.  129,  l«a.            ■ 

^^^^1                Iliolsod  wnundii,  254. 

heat  in.  98.  13U,  144. 

local,  128.  146.                           ■ 

^^^^H                         abduDien. 

hcmorrboidiil,  542. 

mercuriaU  iu.  140,  ]44b          M 

^^^^H 

hifftrtry  of,  115. 

popjiion  in.  12tk                ^^^| 

^^^^H                Incisino  and  liffatioa  fur  noeu- 

infci-tiuuK,  95. 

^^^^ 

^^^^H 

inSllraltun  in.  111. 

nimuUnt^  in,  112.           ^^^| 

^^^^H                Inoompleto  fmctorei,  706. 

internal  (wu.*c6  of,  OS. 

tnninfin.           U«.           ^^M 

^^^^H                iDdia-rubbor  applianefia,      Sn 

irriiciilion  in,  ll'9,  148. 

ventilation  in.  I44L          ^^H 

^^^^^^^1                          Uvm-rUittit^, 

Irrilutire  ferer  from,  101. 

ve«i<*Mtion         |}fl.           ^^^^ 

^^^^H                Imlolvnt              IHO. 

latent,  9(i. 

nlcemtlon  in.  169.                ^^H 

^^^^H                loduratiun  of  bono,  1069. 

leet^hing  in,  134. 

van»tic«  of.  >>U.  U9.            ^^H 

^^^^1                               ulcflrM, 

leiic«icyt«  in,  107,  127. 

Inflaaiinatury  fevar.  101,                V 

^^^^H                Iof«ut«,  lumbar  oolotorojr  of,  507. 

ligation  for,  134. 

infiltrations,  lit.                            H 

^^^^H                Infarclloua   in    malignant   paa- 

local  rymptomi  of,  96. 

Inguinal  oanal,  &&>,  tS4.              ■ 

^^^H 

lymph  in,  111. 

glands,  aiilargwi,  bow  dMfa-   ■ 

^^^^H                InfectiouB  pu«.  151. 

mental  influence  on,  02. 

gulgbed     ffDin     faanml  fl 

^^^^B                Infuotire  porioatitu,  1048. 

mereurialf  in,  140,  14A. 

hernia.  606.                                 ■ 

^^^^^L^^       Inferior   maxilla,    fractures   of, 

metiuUfis  in,  127. 

him  UiitinittiUh«d  froMI  to-    I 

^^^^^K 

miorobei  In,  95. 

giilnal  bernin,  M9.              ■ 

^^^^^^^H             aaanftod   fraolnre  of,  840, 

moiftare  in.  180. 

hernia.  584.    8«e  J7«r«^  fm-    ■ 

^^^^^■^ 

mortifleation  from,  127. 

OUI  ■•<■/,                                ^^^^H 

^^^^F                  tbvruid    aj-tery,   Itgitioo    of, 

Dioxu  in,  147. 

ring*,  584.                            .^^M 

UUure  of,  103. 

tnias.                                      ^^H 
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Inguioo  -  prup«rikra««1    heniia, 

807. 
tnjoctioD-pipo,  woandi  of  r«e- 

tuiii  from.  490. 
Injrutiuiia,  bydrosUtiOf  490, 

hypodermie,  141.  630,  fl77. 

fur  ntigeionift,  62(1. 

for  plloi.  A40. 

for  subeUTiftD  aneuriim.  797. 

of  ftir,  490. 

of  «rgot  for  anearisu,  790, 

ncUI.  489. 
Iqjurtoc  of  ftitarieii,  638. 

of  blood' vesaela.  615. 

of  «baM,  494, 

of  ttranlal  baoMf  3S1. 

of  face,  366. 

of  hmd,  323. 

Of  nouk.  394. 

i«f  oMeouB  Byitent,  7S4. 

Of  Mftip,  322. 

of  vetD«,  024. 
Innorvatiun,  defective,  mortifi- 
oation  from,  193. 

Dicerri  from,   ISK. 

Innominate  artery,  aneurifliii  of, 
flMO, 
ligation  of,  7S8. 

hUtorjr  nf  tbe  operation, 

7;ii». 
Mud's  nictbod  in,  738. 
aurgioal  anatomy  of^  738. 
■^Iwne*,  fractures  of,  965. 
Teasi'li,  wounds  of,  437. 
Ino«!uliitiofi  iritb  gangrene,  302, 

2(14. 
Inosculation    uf     blood •Tomtli, 

219. 
Insanity     after     heul  -  li^urji 
371. 
due  tu  aoal  fissure,  513. 
Inseot-stings,  289. 
Inipiration,   the,    in  dtagnosia, 

37. 
lantruuonta,  disinfeotion  of,  60. 

for  ligatinu,  734. 
Intelligence  in  ilitigmraia,  'A^, 
Intempenuicc  a  cause  of  aneu- 
rism, 644,  tb'A. 
of  alherouia,  653. 
Intention,     Gnl,     leoond,    and 

third,  316. 
Interoiiital  artery,  oouproMort 
for.  406. 
ligation  of,  406. 
neeille  for,  406. 
InterdenUl  splinu.  684-886. 
lnterme<liary  amputation,  305. 
Intermediate  Kneurism,  684. 

anion  of  wounds.  319. 
Internal  angular  splint,  924. 
oarolid,  uuetiriniit  uf,  703. 

ligatiou  "f,  755. 
Ulaearterj-,  ligation  of,  77S. 
■urgicul  uoAtomy  of,  77B. 
ingainal  riog,  564. 
tnainmaiy  artery,  ligation  of, 

763. 
piles,  541. 

lapbenoufl  vein,  varix  of,  685. 
Interpurietal  nnourisui,  639. 
InterpectoraJ  fascia,  765. 
loterrnpted  suture.  246. 
Intentitiai  changes  in  tho  nock 
uf  ibe  femar,  974. 
hernia,  lu'A. 
iDtertrocbanlerio  fracture,  98U. 
Intestinal  cuncrctiont,  4S7. 


Intestinal  fistula,  4A3. 
invagination,  im*  intoMneoep* 

tlon,  461. 
obntruction,  4HI. 

air-injections  for.  490. 
by  fibrous  band*,  4K3. 
by     inflammatory    lymph, 

483. 
chronic,  464. 
cicatrieiat,  486. 
diagnosis  of,  487. 
elootricity  for,  491, 
foradisni  fur,  491. 
food  in.  49 1. 
ttom  foreign  Iv^rliea,  484. 
from  gall-stonca,  4.S6. 
from  giutro-enteritis,  466. 
from  peritnnitia,  481, 
from  stricture,  466. 
from  twist.  483. 
injections  for,  469,  490. 
kneading  for,  491. 
laparotuiiiy  fur,  49S. 
masBage  id,  401. 
mercury  in,  491 . 
operative  treatment,  493. 
slow,  4S4. 

spontaneous  onre  of,  491, 
treatment  of,  489. 
perforuticin    in  entorie  ferer, 

444. 
Btraogulation,  463,  483. 
twist,  483. 
Intestine,   anomattet  nf   outlet 
of.  «04. 
cancer  of.  ii<b. 
paristaltlo    paral/sis    of.    In 

hernia,  573. 
protruflion  of.  432. 
r(¥octinit  of,  449. 
rupture  uf,  442. 

Id  hernia.  574. 
ilholure  of,  485. 
sutures  removcl  from,  447. 
wounds  of.  hydrogen  ga«  test 
in.  445. 
laparotomy  in,  445,  448. 
penetrating,  444. 
with  protm.^ioD,  446. 
Intoxication     diagnosed      from 

apr>plesy,  353. 
lotni-cHpfiular  fr»cturee  of  the 
femur,  diiigiiusis  uf,  982, 
984. 
non-union  in,  97fl. 
pathology  of,  978. 
Inirm-orani^  abeoeoBf  838. 
aneurism,  7U7. 
oxlrftvasativn  of  blood,  851. 
of  sorum,  356, 
Intraorbital  anearism,  7D9. 
Intm-pariulal  absceei  after  ty< 
phlitis.  497, 
bemia,  573. 
Intra-peritoueal  abseesa  la  ty- 
phlitis, 497. 
Intra  -  tti»ni<tn       inflammation 
after    ligntiou     for     axillary 
aneurism,  715. 
Intra  -  uterine   skuU  -  fr»oturcs, 

341. 
IntuMUMoption   of   the  bowol. 

481. 
Invmginutiun,  inlexlinul,  481. 
symptoms  and  treatment  of. 

Inversion  <if  fo<^i  In  intni-Da|H«- 
lar  fmoturo  uf  feuiur,  976. 


Inroluorum   in  nevroeed    booe» 

1063. 
Iodine    in    inflammation,   136» 

146. 
Iodoform  in  asepsis,  49. 

in  oeteomyclitis,  1058. 
Iron  arrow-henJ/,  565. 

wire  in  anuurismal  aac,  678, 
Irreducible  bornia.  565. 
Irregular     bone^,    nocroels     ot^ 

lOM. 
Irrigating  api«ratiis.  47,  139, 
544. 

tube.  Petitgand's,  1.10. 
Irrigation  fur  gunshot  wounds, 
303. 

for  bemorrhoidf.  544, 

in  iotlAmmtktlon,  129, 
of  the  leg.  139. 
Irritable  rectum,  5t6. 

nicer,  177. 
Irritation,  subcutaneous,  for  no- 
united  fracture.  826. 
Irritative  fever,  101. 
I.«rliiiittc  artery,  ligntlnn  of,  779. 

hernia,  606. 
Isohio-rectnl  abseesa,  535. 
Ischium,  fractures  of,  968. 

shot  woands  of,  467. 
IsingUn  planter.  34  5. 
Issues  in  inflammation,  147. 
Itching  at  anus,  509. 


J. 


Jaws,  fractures  of,  S40,  843,  875. 

See  Fr<tctHr«9. 
JenkeS  frncture-b«il,  811, 
Joint,  false,  !i24. 
Joints  after  fracture.  817. 

oompound  fractures  of,  820, 
Jugular    veins,    arterio-runuuf 
acsurisui  of,  713. 

aspiruLiuu  of,  627. 

ligation  of.  635. 

wuuod«  of,  305,  .196. 
Junk-bag  In  fracture,  1008. 


Keloid,  330. 

Key  as  a  oompressor,  tS8. 

Kidney,  floating.  468. 

inflamed,     after      abdominal 
wounds,  460. 

wounds  of,  458. 
Kingsley's    tnterdental    splint, 

8S6. 
Kneading  for  anenrirm.  700. 

for  iutcKlinalobetruotion,  491. 
Knee,  huuscuiaiJ's,  '2^. 
Knoe-jotnt  omimtatton  fur  shot 
wuuml*,  314. 

shot  wound*  uf,  313. 
Knife  for  absoess,  164. 

for  liernia,  677. 
KooU,  235. 

Knot- tying  in.nruinent.  474. 
Koob'»  ruler  for  roUtiun  botwoea 

bacteriii  nod  dinemtv,  46. 


Labial  hernia.  606. 
Labium,  angeioma  of,  634* 
Laoeraced  wounds.  256. 
of  hand,  610, 
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^^W 

^^^^H               LaMratton  of  •rteries  or  oervM 

Ligation  of  anterior  tibial  ar> 

Lint,  bullefai  nf,  53.                   ^^| 

^^^^H                     in  fracturp, 

ler/,  781. 

common  or  domestic,  52-        ^^H 

^^^^H               Lnocratiune  of  arterios,  638. 

of  arteries,  734. 

paper,  53.                                        1 

^^^^H                LiiuhrymiLl  dtaturbaucos  follow- 

of  axillary  arUry,  704,  70^. 

patent,  62.                               ^^M 

^^^^B                       ing  nasnl  injury,  874. 

770. 

^^M 

^^^H 

of  both  common  caroUda,  747. 

Lip,  aageioma  of,  623.            ^^^| 

^^^^B              LactAlioD  M  delaying  the  repair 

of  brachial  artery.  770-772. 

Lipoma.     8oe  F*itt$  Tmmon,    ^^B 

^^^^1                     of  bonw. 

of  CfMiiinnn  car^'tid,  70a. 

Lips,  wf.un-ln  of.  ."^fW.                         1 

^^^^^ft               Lautnin  in  anearifmal  sac,  946. 

double,  747. 

Lir|uur  Ktiiuioota*  acetatle,  t39.        1 

^^^^^1              Liminaria&B  a  evmpremor,  406. 

»tatinii»  of.  744,  749. 

Villatte's,  1053.                               ■ 

^^^^^m              LtiparotoniTt  afler-traatnieiTi  of, 

of  oouiinon  femaral,  786. 

Lister's  di«coveriee  in   aatiasfK      M 

^^^H 

of    oomtuon    iltao,   726,  7711- 

^^M 

^^^^H                  for    Ime^Unnl    wounds,   445, 

783. 

^^H 

^^^H 

of  dorsalis  pedii*  artery,  792. 

tourniquet,  224,                    ^^ 

^^^^H                   for  ruptured  bladder,  471. 

of  eptgaatrie  artery,  778. 

treatment    of   eoM    ihiPM^ 

^^^^H                        bumia, 

of  external  oarotid  artery,  749. 

107. 

^^^^H                    ill    perforation   of  appendix, 

of  external  iliur  iirtory.  776. 

Li<tton's  forrefik,  233. 

^^H 

of  facial  artery,  76;i. 

stilint,  I0i>3,  lilSl, 
Lithotomy,   supra-pubic,    blad- 

^^^^1                     of  oaoum, 

of  femonil  artery,  7H4. 

^^^^H                    in  cuppuratirc  typhlitia,  107. 

nt  point  of  clectlun,  785. 

der  ruptured  Id  prepariog  for, 

^^^^H                    principles  tu  be  obnerred  in, 

for  anuurisui,  728. 

468. 

^^^H 

in  Aponeurotic  canal,  786. 

Litter.  811. 

^^^^H                   ruIeJi 

in  oomumn  feuioml,  7S&. 

Littrr^'s  method  of  (-lolotomy,  498. 

^^^B                   statijitics  of,  49.1,  494. 

of  gluteal  artery,  779. 

Liver,  ab»oe«»  of.  461.                 ^_ 

^^^H                laryngeal  fistula,  ZVV. 

of  hoiuorrhoidA,  546. 

of.  451.                   ^^H 

^^^^H                 Larynx,    fraeliire  of   onrttlagw 

of    inferior     thyroid    artarr. 

rupture        160.                       ^^^^| 

^^^H 

762. 

WMiin>ik                                     ^^H 

^^^^H                   gunjbot  woundB  of,  40D. 

of  innominate  artery,  7,'t8. 

Locnlitiition,  cerebral,  38S.    ^^H 

^^^^^H                     necroniF  of,  403, 

of  interoo^itnl  nrlrry,  406. 

LungiTudinat    displaeeoaMl  ^^^^H 

^^^H                   fuieidal  wounds  of,  391.  399. 

of  internal  carotid  nrtery,  756. 

fractures,  799.                     ^^H 

^^^^B               LatemI    difplacemcnl    in    fra«- 

of  inlemiil  iliac  Artery,  77ti. 

ftmotunr^  798.                       ^^H 

^^^^^^ 

of  interuAl  maiumitry  artery, 

Lonsdnlo'*  Appnmtus  for  fn»- 
ture.l  puteUH,  102(t. 

^^^^^^^^H         Laundale's  apparatos    far   frac* 

763. 

^                 lured  patflllA,  1020.  1031. 

of  isehiatio  artery.  779. 

Loop  appli«>i  ti»u  reuiu«<i  Uc»- 

^^^H               Lriul  piaster. 

of  jugular  rein,  025. 

ture,  236. 

^^^^H                    ribbon    with    eollodinn   at  a 

of  leech-bite,  134. 

Losa  of  function   as  a  algo  «f 

^^^^1                      dresalng, 

of  lingual  artery,  761. 

fraotarc,  800. 

^^^^B                     wire  ligatured,  2^7. 

nf  nievuN  621. 

I.u(B*s  cotcrfitome,  466. 

^^^H                Leeob,  artificial,  1S4. 

of  occipital  artery,  764. 

Lower    extremity,    fraotvn  of, 

^^^^H               Leeoh-bite,    arrnt   of    heaor- 

of  peroneal  artiTv.  790. 

971. 

^^^^1                    rhage  fr<m), 

of  poplltwil  artery,  7H7,  78H. 

wounds  of,  613. 

^^^^1                Leeohing, 

for  Attcur)f>ni,  731. 

jaw,  frscture  "if.  .^7*. 

^^^^H                Left  lumbar  colotouiy,  409. 

of  posterior  tibial  artery,  788. 

appamlus  fur.  ^82-SM. 

^^^H                Leg.  fracture 

of  primitive   oarutld    artery. 

hondftgesi  for,  8H.1. 

^^^^H                        oompoun<l, 

71' :i. 

minpHcitiona  in.  681. 

^^^^H                    irrigation  of  inflamed,  120. 

uf  primitive  iliac  art«ry,  779, 

delayed    uniuD    in,  M<b 

^^^^1                Lembert  *utare»,  447,  449. 

783. 

^H 

^^^H                Leotioular, 

for  anourUu,  720. 

Lumbur  Nb«er*i,  168.                ^^^B 

^^^^H                Leontiafllf  ouium,  I0&9. 

of  radial  artery.  772-776. 

colotoToy.  4:^9.                          T^^ 

^^^^H                Leacooyt«8,  121. 

of  niil(«'lavi«n  arterjr,  730, 

fur   iai|wrfuial«   anus    *fli^^| 

^^^^1                    in  inflammation,  107,  121. 

of   fupurior    thyroid    artery. 

rectum.  5U7.                   ^^^H 

^^^^1                  migration 

760. 

In                                         ^^^fl 

^^^^H                Lauoooythwmia,  upleeo  In,  4&5. 

of  temporal  artery,  765. 

ecohymu»i».  410,  414.            ^^^fl 

^^^^H                L«rer  for  bullets  in  wounds,  .102. 

of  slnar  artery,  775. 

bvrnin,  no4.                                   ^^H 

^^^^H                liAvlB'fl    apparatus    for    brolten 

of  veins  626. 

v-ertel>no.  fracturae  uf.  Mi,        B 

^^^H 

of  vertebml  arter}^,  762. 

Lung.  Iirniiti  of,  416.                  ^^M 

^^^^1                    device   for  fraatured  pat«lla, 

to  oootrol  inflntumntion,  IM. 

mortiOi-jitjun  of,  193.             a^^H 

^^^H 

Lignlure.  aniuml.  2:{6. 

WQunil<^  of,  4UK,                         ^^^H 

^^^^H                    cxt«>n>ion  apparatuf.  996. 

antiaeptic.  TA^,  237. 

Luxni                    'r-le  with   I^il^^^l 

^^^^H                    berniii  dlrootur,  $77. 

application  of,  2.^4. 

l^^^l 

^^^^1                   splint  for    Colltt's    fracture, 

to  diioaaod  reaseli.  335. 

oi  '               '>guUh«J  flnV 

^^H 

bullockV  perit^>nenm,  237. 

fiticturv.  tfjy. 

^^^B               Lids.    8—£^titU. 

catgut,  230. 

of  bip  <li«»iri»o«tie«ud  &Ma  a 

^^^^B               Ligament,  Bey'A.  693. 
^^^^H                    Poupart'i, 

doer-siDCir.  237. 

f,          -,     ■■-■;_ 

for  hemorrhage,  232. 

ofr                     N  dlstingiOab^ 

^^^^H                Ligamentous  union  in  fractured 

for  uif  vtts,  622. 

i'                     '^WIT. 

^^^^H                            olcoranoD, 

girafTc-slnew.  237. 

of  wnsl  •haffn<i»Ueal«4  fins 

^^^^H                          after  intra-capsninr  fraotur« 

Lister*-".  236. 

trariore   of    lower   i»4   ef 

^^^^H                                 the 

metallic.  237. 

nwliiis.  946. 

^^^H                Ligation.  334,  2:.<\.  TOO,  71ii. 

plaster.  237. 

Lymph,  fonn^  of.  lit. 

^^^H                    for   ■ncuriftT),  AGS,  004.  509. 

renuivjil  of.  236. 

Lympttatio  glamla,  lh»»  4teti»> 
izuiftbable    fVoiB  wmmnAim. 

^^^H 

retaintxl,  Zo6. 

^^^^H                    for  ailllar>  unctiriPtu,  7)6. 

subcutanrouf.  for  DVTa«,6S2. 

669. 

^^^^^H                       for  bcuinrrhnge,  232. 

time  for  srparation  «if,  236. 

how      dittinicuiiihsbU      fr<^ 

^^^^^H                        fur 

Lino  uf  dt-umrcMtiuu  in  utortitl- 

ffinoral  bcrni*,  6>a, 

^^^^B                    for  HubolaviaD  anenriim,  7U6, 

oation.  194. 

huw  •listiufftiishable  (ro«  !•- 

^^^H 

in  uet^ruilff.  1063. 

guinal  berula,  A8)l. 

^^^^L^^            of  abdominal  aorta,  7S3. 

Lingual  artery,  ligatiuuof,  761. 

LympbisaCiua,  lid. 

^^^ 
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^H^^F 

Mereier  oatbeUr.  871. 

UOfftlflMtioB,  diabetee  mallitoi              ^^| 

^ 

^^M 

■          MuBri.lo  joke,  602,  632. 

2.S.  1 061. 

diseaaee  causing,  191.                            ^^H 

H          Mftccwon's     bernift    oporatiDo, 

in  ioflammation,  140,  146. 

^^M 

■          fie:i. 

Mercury   btcbiuride   in   u«ep«<ts, 

due  lo  ittberoraa,  646,                              ^^^^| 

■          Mnclotjn  epliot.  096.  1031. 

46. 

crgMt  as  a  oanae.  1 02.  1 99.                    ^^H 

^M          Mukintofh  oloth  in  uepaia,  48. 

metallic,    fur    Intttlinal    ob- 

hemorrhage tn.  106.                                 ^^^H 

■           MiiQleod's  forceps.  188. 

struction.  4111. 

hospital,  -JOl.                                             ^^M 

^B         Mftdnoa  to  proportion  to  bitten 
■              in  hydrophobia,  270. 

Mesentery,   einngated,   raosing 

oudomic,                                                  ^^^1 

hernia,  5&:-t. 

bltftfiryof,  206.                                      ^^H 

■          HftggoU  in  wuandii,  364. 

of  fr«g,  107,  108. 

prognoeiK  in,  200,  SOS.                     ^^^| 

■         ^tS"*'  ^^  localising    ooodlu, 

rupture  of,  443. 

aporudic.                                             ^^H 

Me«h  for  dreffiiag,  bZ. 

avmptoma  of,  202.                             ^^^| 

■         NftlMKMteoo.  1077. 

Mntiu'iLrptiri,  fractures  of,  966. 

t'rciktwuiit  of,  200.  203.                       ^^H 

■          UaUr  bono,  frufture  of.  677. 

untinite>l  fracturea  of,  S41. 

rarictu-^  nf,  201.                                   ^^H 

■           Malarial  influaooM.  30. 

Metallic  ligatures,  237. 

in  bomia,  il80.                                       ^^H 

^M           Halformatioo  of  abdomen,  66S. 

auturo)",  247. 

looerated     woonda     caaslog,              ^^^| 

^M              of  anns,  &05, 

Metavtasia  in  inBammatioo.  1 27. 

^^M 

■               of  itterDuui,  H0». 

MotAtaraai   bonee,    fmctura   of, 

mois^  io;{.                                  ^^M 

^1            Alalgnigoa's   niiparatuB  for  ob- 
^ft                  lique  leg-fraoture,  10;{|. 

1045. 

nosooomiul.                                              ^^^| 

Metatarao- malleolar  crarat,  85. 

of  bone,  In6i>.                                         ^^^| 

^H              hooka   fur    fractured  patella, 

Miaamatio  inflneneea,  30. 

of  buffol.  192.  380.                                 ^H 

■ 

Mioroeocci,  164. 

of  feet,  197.                                             ^H 

^B          Malignant  dinaw  aftar  ooatn- 

forma  nf,  45. 

of  inteetine,  193,  380.                           ^^1 

^M                     lions,  264. 

Mioro.organismi  eaualng  bone- 

of  lungs.  192.                                      ^^M 

^K                 dUgno»ed  from  fungus  oer> 
H                     ebrJ,  371. 

di6e»i>o4,  infiO. 

of  tiies,  197.                                               ^^M 

oaoiing  fermentation,  44. 

phagedHMiic.  301.                                   ^^^| 

^H                 of  dura  mater,  371. 

in  inflammation.  96. 

pulpy.  201.                                             ^H 

^H                  or  intestina,  4H5. 

iti  suppuration,  164. 

sanity                                                     ^^H 

^H                 of  rectum,  626. 

manner  of  eoteriog  the  body, 

f|N.iutan<.>uut,  197.                                  ^^^| 

^V                 of  veins,  631. 

4J. 

treatment  »(  acute,  105,                       ^^H 

■                  pustule,  371. 

Migration  of  leoeoeytes,  109. 

uf  obrunio.  300,  303.                         ^^H 

■           Mslleolo -pbalangeal      trianicle, 

Miliury  aargery,  290. 

varietiei  of,  193,  201.                            ^^M 

■ 

Milk,  blue,  162. 

wounds  an  causes  of,  190,                     ^^^| 

^M           MaltoM-orou  drMoing,  56. 

Mimicry   in    pacudo- neuralgia. 

complicatad  by.  362.                          ^^^| 

^^            Mamma,  iltng  fur,  62. 

6i:!. 

Musquitu-blte,  289.                                   ^^M 

■          Mammary  artery,  ligation  of  In- 

Mindererna,  spirit  of,  139. 

Mow-dresaing  in  aaepsis,  48.                  ^^H 

■                    temnl.  763. 

Bliiii6  ball,  292. 

Mother's  mark,  <17.                                 ^^M 

■               triangle.  Hi. 

Mobility  after  fraotaree,  prater- 

Motility  in  diagniNiia,  33,  34,  39.             ^^H 

■           Mania   n    pota    after    fraetara, 

natural,  799. 

Motion  in  compression  of  hraiu,                ^^H 

■                   83 1.       8««  Urlirium   Trfmru*, 

of   botit-a  oa  tending   to  pro- 

^H 

■           Manila-paper  iplinui,  815. 
^H          Manipulation  fur  aneurism,  676, 

Tent  fraetaree,  794, 

Motor  points  in  eerebral  ooHex,             ^^H 

Moiat  gangrene,  193. 

^H 

^ft 

neorual*,  1062. 

reption  of  liraiu,  3)40.                               ^^^^| 

^H             for  aubolavian  anouriim,  706. 

Moles,  624. 

Muuth  and  foot  •lincose,  276.                   ^^H 

^^P             in  the  diaguo^ia  of  ancariamf 

Molesworib's  diUtor  for  rectal 

Muvrment  after  fracture,  818.                 ^^^| 

■ 

atrieture,  630. 

Movements  to  diaenosis,  S3,  34,             ^^^| 

H           Martin's          adhasire  -  pbuter 

MolUties  oaeiura,  1U77. 

^H 

■               splints  03S. 

Monnr'a  apparatus  for  fraotored 

Moxa  in  inflammation,  147.                    ^^^| 

■           Ma«k  for  the  face,  62. 

cuitmiDuum,  1044. 

Mueo-pu»,                                                   ^^^1 

^1          MoMogo  after  fraolnrv,  818. 

Moasel'a  nit,  220.  .H90. 

Mucoup  polypUB  of  rectum,  630.             ^^H 

^m             for    intestinal     obitruoCioni, 

Moore's  figure-of-eight  for  frac- 

Multiple abfoeas,  1066.                               ^^1 

■ 

tured  olariole,  9U.S. 

fracture,  797.                                          ^^H 

■          Maxilla,  fmotorei  of,  840,  842, 

Moral  states   in   diagnoaia,  29. 

neorufif,  1063.                                     ^^H 

■               875,  879. 

38. 

Murrain,  271.                                             ^^H 

^M           Mayor's  hamlkerahief,  904, 

Morbid  changes  in  callus,  851. 

Muscle,  reflex  paralysis  of,  40.               ^^^| 

^M           Meounial  tumur,  JOA. 

Mortality     from      strangulated 

Muscular  action  a*  a  cause  of              ^^H 

■           Median  Tcnlrnl  hernia,  604. 

hernia,  682. 

deformity  in  fracture,  798.                 ^^^H 

^1           MoiliB^tinum,  wounds  of,  433. 

MortiQoolioo,  189. 

OS  a  cause  of  frautare,  796.              ^^^H 

^M          MedieatioD     for    aDoarism    of 

acute,  193. 

oo-urdinaiion   loNt  in  defoon-            ^^^| 

■              aorta.  731. 

after   ligating   fur  anearitm, 

^^H 

^m          Medullary  canal  after  firaeture. 

716. 

murrmenli  in  diagnoais,  33,             ^^^H 

■ 

amputation  fur.  196,  2O0. 

^H 

^M           Meliinottcoaneer  of  rectum,  627. 

aneurism  cauAiog,  ll/O. 

•paaua  after  wounds,  264.                   ^^^| 

^M           Membninoua  uccluAifm  of  anufl, 

atheroma  causing.  646. 

weakness  in  hernia.  663.                      ^^H 

■ 

bandages  as  a  cause,  193. 

Musket-hKlls,  202.                                     ^^M 

■          Memory,  loss  of,  after  head-in- 

bkxid-obetnietlun       oaoaing, 

Muslin  rollei-a  used  in  fraetvr*-            ^^^H 

■              jury.  J74. 

190,  192. 

drosf>in}^.  uli,                                           ^^^^M 

^M           Meningitis   after    head-injury, 

causes  of,  190. 

Mustard-plaeters,  136.                              ^^^H 

■ 

changes  in  blow!  as  oaoses, 

Myoaarcumo,  63 1 .                                      ^^H 

■               treatment  of,  after  skull-frmc 

lUl. 

Myriapods,  bites  of,  SS6.                          ^^M 

■                    liiren,  335. 

chronio,  197,  200. 

^^^H 

■           Menstruation,  vioariuiu,  181. 

ciroular.  191. 

^^^1 

^M           Hunforation  in  diagnosis,  32. 

contagious,  201. 

N.                                            V 

^M           Mental   defiwiH   aflor    head-ln- 

cnntnaiona  a«  »  cntUe,  363. 

1 

■                    Jury,  374. 

dafoeCtre  lunorTation  ■  oawe* 

Nttvos.     h^  Jny^ioinatm.                       ^^M 

^H                 in  iollamtuation,  VX, 

lt/2. 

anatamv  of.  6IK.                                     ^^H 
tn  eraoUl  bona,  617.                            ^^^H 

^H            ttatci  in  dia^noaiB,  29,  8ti. 

demaroaUon  in,  194. 
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^^^ 

^^^^1            Nttvus  m&tflrnaft,  AI7. 

Nenrcfi,  Taao-motor,  103. 

(Sxophii^ni,    Ji«(MMd.    gaattoi- 

^^^^H                trtwtment  of.  fit  6,  620,  63S. 

wonndu  of  the.  401.  612. 

MUjy  fiT,  i3y. 

^^^^H            NuTOYTcd  mnnf. 

Norvuufl  ey;<tcui  m  diagnosis,  .^7. 

wounds  »r,  394,  39)*,  43S. 

^^^^H            Kiual  biitKM.     See  A'u«c. 

Nouralgia  aft^r  oontu*iuD»,  264. 

Oil,  ood.li»er.  146.  U.U. 

^^^H                catarrh, 

after  face-injury.  383. 

of  origeron  aa  a  hvmovtattc. 

^^^^H             Nmtirity  in  hernia,  663. 

uflur  Bcali^Koundfi,  326, 

220. 

^^^^H 

pftuudo-,  of  the  fingers,  613. 

Oiled  ailk  a»  draMiOK.  &<• 

^^^^H             Nook,  nerres  of,  injured,  401. 

Kttric    OL-id    fur   hunpital     gan- 

Ointtueot,  buraoio,261. 

^^^^^L                 of  femur,  nhsurjttioa  of,  071. 

grono.  204. 

Old  age.  ita  olTact  on  mpau  of 

^^^^H 

Nootnrnal  prnritim  ani,  509. 

i>nne«,  «22. 

^^^^^M                   iDtra-c.niM'ular   fraoton  of, 

Nodei  in   syphilitic  perioititii. 

Olecranon,  fracture  of.  963. 

^^^H 

1018. 

Olfactory   lobe«.  eoaenaiioM  ^O^H 

^^^^H                of  hunionu,  an&tomioal«  frao- 

Nndul&r  cioatrioei.  320. 

^^^1 

^^^^H                        tnro 

Noma.  192. 

Olive-sbaped  rectal  bongitt,  ktft^' 

^^^^H                   5uri;ical,  fractorca  ini  921- 

NoD-((upj)urattng  necrosia,  1062. 

Omentum,  obangee  of.  In  b«mia» 

^^^H 

Non-union   after  fraotu.reT  822. 

681. 

^^^^H               of  wapula,  frnotvn  oi;  910. 

842. 

protrusion  of.  433. 

^^^^H                wounds  of, 

8ea  VnuniuH  Fracture, 

rupture  of,  442. 

^^^^H 

Norrii  on  the  migration  of  lou- 

wounds   of.  with    proCnuioo* 

^^^^H            KMrosb, 

oooylee,  122. 

446. 

^^^^H                aftercom|toandfraoturo8, 821. 

Norris's  tablcn  of  fraoturM.  85S- 

Omo-hyoid   muacle  la  li^tioa 

^^^^F                 after    fracture  of    the  Dao&l 

882. 

of  common  fwmttd,  741. 

^^^B                           boDOd,  B74. 

on    the    Ircfltment   of  un- 

Op«n-air treatment  in  hoapitiJ 

^^^HL                    of  the  upper  roaxUU*  877. 

united  fracture.  829-846. 

mortifi cation,  303. 

^^^^H                oau«M  of. 

Noiw,  fraclnres  of.  K73. 

Open  pileM,  641. 

^^^H                defined,  im,  lOAO. 

T  bondage  of.  67. 

trcalment  of  wounds,  261. 

^^^H               dUtloguisbed     from     oarles, 

woonds  of.  388. 

Opening  an  abKoaa,  163. 

^^^H 

Nuok.  canal  of,  663. 

an  aneurism,  665. 

^^^^^^^         optphjiieal.  1064. 

Nuclfi  of  L'pithcllal  cell*.  134. 

Optniogi  of  a  ganafaot  wonnda 

^^^^^^^1         frum  nboBphorui,  1061. 

NusflbaoiD    on    the  ran) -motor 

294. 

centre,  104. 

Opittleit  for  inflammatioo.  III. 

^^^^F 

Orbiu)  pult-ating  tuumra,  TlO. 

^^^^H               non-eappuraling*  1063. 

Organifm^,  puthogenic.  16i. 

^^^^H                     oraniuiu,  337. 

0. 

Aaprophytif,  1V4. 

^^^^H                  of  facial  bone*.  3D2. 

OrKKuiiutiou  of  clot,  216.  31T. 

^^^^H                of  larynx, 

Oakum  for  drening,  63. 

Os  eiil.'ia,  frucluns  of.  104  L 

^^^^H                 pntgnoiiiA 

Oblique  bondage  of  jaw,  76. 

Oaaa    innuuilnata,   fraeture   at. 

^^^^H                 repair 

fructuree,  797.  963,  1000. 

UA.'>. 

^^^^B               tetiuestniu)  in,  I0Q3,  1063. 

inguinal  berola,  686. 

naifi.  rnu>turea  uf,  H73.         ^^^ 

^^^^H                  •jni(>t»uin  uf,  MAG. 

intra-{«.pxul&r  fracture,  973. 

Ot>8iri'-ji[i(iri.  pruc<^««  ix(,  80&-Mfl^^H 

^^^B                 lyphiliiic. 

roller.  66. 

OvteitiA,  ID^U,                                ^^^H 

^^^H               traumatic,  ]U6l. 

Oblong  oomprcM.  64,  233. 
handkerchief,  7V 

oauaeaoi;  1060.                        ^^H 

^^^^m                troAtroeot        1067. 

de«p,  1060.                               ^^H 

^^^^F            Nwdio,  acnpunctare,  1o   aaoa- 

Obfltruotion,  inloitiaul,  481. 

doformana,  1000.                        ^^^| 

^^^^F                      riun,  67S. 

by  tibroup  bande,  483. 

fhim  mtorobca,  Iu60.              ^^H 

^^^^L                 Agoew'i,  for  hernia,  6&tf, 

by     inflaiomatory     lymph, 

patholnfry  of,  1U6I.                  ^^H 

^^^^H                 ancuriimal,  736. 

483. 

proguttiiiii  uf.  1061.                      ^^^^1 

^^^H                 DuwuU'B, 

chronic.  4S4. 

treatment        I<i63.                  ^^H 

^^^^H                 oxpluringp 

diacBoaia  of,  487. 

Otiteoais^tA,  1061.                             ^^H 

^^^^H                 for  homorrhoidi,  546, 

from  oioatriow,  4S6. 

Osteouialac'ia,  1077.                      ^^^H 

^^^H                 for  hernia.  569, 

IVoiii  foreign  bodice,  464. 

age  in.  |i>76.                             ^^H 

^^^^H                bypodcrmio,  used  in  aoupttno- 

from  gall.ituneo,  486. 

amuKA  of.  U>78.                                V 

^^^H 

from       Koatro  -  eoteriiia. 

diagDiMiii  frntn  riokvto,  1981,        M 

^^^H               larnflcal.  240. 

4H6. 

pathiilugy  of,  IU7U.                    ^^M 

^^^^1             Needle  gun,  hall  from,  292. 

from  poritunitt^,  484. 

sex                                                  ^^H 

^^^^1             Reedlei,  dutccliun  of,  207. 

from  itricture,  486. 

lyuiploux  nf,  lOftO,                   ^^^1 

^^^^H                 wandering  of.  266. 

alow.  484, 

treatment  of.  lOSI.                   ^^M 

^^^^H             Negro,  ikin  of,  engimfled  on  a 

treatment  of,  489.     See  alao 

Oateomyolitia,  lti66.                    ^^^H 

^^^^H                 white  man.  187. 

IntfMlinul  Oh»truetinn. 

camif                    ■".  1066.          ^^H 

^^^^H            NeiU's  ap|>aratu8  for  fraetores, 

Obturatur  fur  piles,  644. 

proj:i                                                 ■ 

^^^H 

hcmU^  l*ii)6. 

Bym|.!    -.                                      ^J 

^^^^B             B^lsloa'a  ballot-|irob«,  300. 

Obtnxe  folt  tfjilint,  936. 

trcntmrnt  uf,  UM^                  ^^M 

^^^^H                 Bplint    for    fractured    radios, 

Occipital    artery,    ligattoo    of. 

Oatfiiphytea,  1060.                       ^^M 

^^^1 

764. 

Oalaoporaaia,  1O60,  lOSL           ^^ 

^^^^1            Nerve,  ag«Doj  of,  in  inflamma- 

Ocoipito-fiicial  bandage.  76, 

Ovtoiitomy,  anbonteMowt.  PA9.         I 

^^^F 

Oocipito  •  atemal   handkerchief, 

Ovarian    dropey  4i««riinfcnuad       ■ 
from  aacIlM,  478.                         ■ 

^^^^H                 hj|>ogliit«al,  preuuro  of,  401. 

81.  3VI4. 

^^^^H                 Izdury  of,  in  fracture,  820. 

OcoluMion  of  anui,  606. 

fi«Uila  i»l  umbHicue,  ITt.      M 

^^^^1                     paraljsie  after,  .167. 

Occnptition  in  'ltagni>ai&,  38. 

Overlapping    la   fnutttt*,   MH^I 

^^^^H                 peroneal,  pre«4ure  on.  853. 

in  inflammetiun,  UI. 

936,  ttSU.  IU37.                     ^^H 

^^^^H                 pneamugBMtric,  injarul,  396, 

in   ita   relatioD    to  aneurian, 

^^^^M 

^^^^H                 ulnar,  contusion        613. 

666. 

^^^^M 

^^^^H             NarrM,  cranial,  injury  of,  366. 

to  bemia,  652. 

^^M 

^^^^H 

Odontoid    prooeaa.    fracture  of, 

^^^^H 

^^^^H                 injury  uf,  in  fracture,  830. 

.S08-870. 

Pad,  axillary,  for  bnMft  m^^M 

^^^^H                      ncc-k,  wuund«  of,  401. 

(Kdoma  in  auppuration.  166. 
wilh  iiaeuniui,  066. 

ele.  »06.                                          ^^H 

^^^^H                  puncture 

PadifordrwriagbMtntvi^Aii.    V 

^^^^^^        tiiair  aeaideuUl  ligaUuB,  334. 

(Bdematoua  uloer,  178. 

^M 
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^H           I^eluutiV      briMk«tcd      splint, 

Penis,  ipiral  rerereed  of,  07. 

Phlebitis  fVom  ligattun  uf  valm^                   H 

H 

Pennieii  swallowi-i.  4.14. 

..^ 

^H^           Pag«t.  Sir  Jamei,  on  inflamma- 

Ponn^ylvania  Hoipttal  frootaro- 

from  thrombus,  058.                               _^^H 

^^^_^       tioD.  1 

tiiblei,  s2W-il4d,  86;t-8»J2. 

idiopathic,  027.                                    J^H 

^^^H  AiflUri'A  etypile,  230. 

Perchloride  of  iron  u  a  itrptie, 

patbolugy  of.  038.                                ^^^| 

^^^^^P  Pain  in  tUugutMf,  ilV. 

2L*t). 

^^^1 

^^^^        in  fracture,  Hci». 

in  aneurinm,  077. 

a^iiiplomii  of,  838.                                  ^^^^ 

^H               in  tunjc-wounds,  410. 

in  varix,  Ms. 

tmuuintio,  637.                                     ^^^| 

^H                in  «u|i|>itrntion,  166. 

perforated  coinpreoo,  64. 

Ireutiiirnt  of,  039,  030.                          ^^H 

^H               in  «oundii.  2:il. 

T  bandage.  51*. 

Pbloboliib^  031.                                      ^^H 

^H               rartctieii  of.  172. 

tin  «plint,  813,  1031. 

Phlebotomy,  Ki.^t.  137.                             ^^H 

^H           Painful  cicatrid'B,  :i30. 

Perfomtiu);  ulrer,  IMtf. 

Phlegmatic  tctnprrnment.  30.               ^^H 

^H             Paltnitr  nb9cr«!<:,  till. 

Perfnriittiin  of  iippendix  verraf- 

Phlegmonouv  ab>(;i<««,  Ui|.                     ^^^| 

^^^               nrvb,  Mipcrllcinl,  At  3. 

formis,  4U8. 

PhofphuroB   nb  &  cause   uf  ne-           ^^^| 

^H                       aitounetn  of.  718. 

of  coBCum,  4UH. 

CTU9I»,          lUttl.                                          ^^H 

^B                fascia.  All. 

Peri-anal  abscetMi,  .^.15. 

Phrenic      nerve,      wounds      of,            ^^^^| 

^1              trino);le.  S4. 

Perioarrliuiu,  drop»y  of.  425. 

^^H 

^H            Pa.DcreaA.  cyl^^A  at,  467. 

paracentiuts    or    tapping  of, 

Phthisis,    Bstula    In  ano   witht            ^^H 

^H                ivuunil»  iif,  4A8. 

45rt. 

^H 

^H           Pnnorcntocloniy,  467. 

wounds  of.  422. 

pulmonalif        after        obest-            ^^^| 

^H            Pat>er  liol.  &3. 

PeriornDJum,  ountusion  of,  320. 

woun<l«,  411.                                    ^^^1 

^B               aiilinU.  916. 

Porineol  bernia,  607. 

Physiok'ii  splint.  K)il6.                           ^^H 

^H                      IVMICCU,   61. 

Perineo-auKl  fistula,  b.\6. 

treatment  for  ununited  tn^-           ^^^| 

^H            Pft|iitlu,   hyportropbiod.  in  ttl- 

Porinoo-rtxUl  flstulo,  S.'JA. 

tare  of  humeniff,  820.                     ^^^| 

^H                crrK, 

rorineplirilic   abiMjess  after  ab- 

Pia  mater,   bluud-exlravosatioa           ^^^| 

^^^^     Pai'lllomnU  at  anaii,  60U. 

doiuiiial  wounds,  4fiO. 

from.                                                     ^^1 

^^^^L       of  uubilicuR,  476. 

Perineum,   qutllod    suture   for, 

Piles,  640.     See  also   Hemor*          ^^H 

^^^^B  pHoueilD     caut«rj    in     hemor- 
^^H       rbaga,  335. 

249, 

]^^^H 

Porioatitii,  1047. 

blind.  Ml.                                             ^H 

^^^^H  Pa.rw:«DC(»id  abdotuioiR,  47S. 

acnte,  1048. 

olauip  fur,  640.                                                ^M 

^^^^H       (tericorflit, 

abrunic,  1047. 

inflnute-l.  642.                                          ^^M 

^^^H       tboructif,  419. 

oirouifl«eribod,  1047, 

1igntur>.>  for,  64  8.                                  ^^H 

^^^^K  Paralyflis    afior    norro-ii^af7, 

diffused,  1«>48. 

obturator  for,  644.                                  ^^^| 

^^^ 

infrclivo,  lOifl. 

Pill.  Tanjore,2HS.                                      l^H 

^V               after   sboi   wonndu   of   neck, 

sypbilitie,  1(l4^i.  1040. 

Pin  suture,  248.                                           ^^H 

^1 

Peri-reeUl  abociua.  536. 

Pins  fur  na-vue,  021.                               J^^H 

^1                 fHcial,  3fl:{. 

Peristaltie  paralysis  in  hernia, 

wantlering  of,  200.                              i'^^^l 

^H               frum  calliu,  B62. 

673. 

Pistol  balli.  292.                                     ^^M 

^H              frum    fraoCure    of    humeriu, 

Pcritooeuu,  butlo«k'8«  for  liga- 

Pitting in  drojtsy,  477.                           ^^H 

^1 

ture*,  T.\1. 

Plantar    artery,    aneurism    of,            ^^^| 

H                   of  vertehriD,  863.  800,  SOr. 

for  ptaKtur*,  246, 

^^M 

H                       8A8.  J4|l. 

oponiui;  the,  770. 

Pbuter.  adhesive,  in  fraoCares,           ^^H 

^H               in  dUgnofiM,  40. 

retraolur  for,  776,  777. 

^^H 

H              in  hrUrophobiii.  3S2. 

Perituoitiii.  aeule.  434. 

oourt.                                                 ^^H 

^H               ite  effeL-t  ou  repair  of  bones, 

following    strangulated    her- 

ichthyoculla. 240.                              ^^H 

■ 

nia,  511. 

in     approxiiuutiDg     wounds,            ^^^| 

^H               of  dtgiui    extensorv, — vrist- 

obetruction  of   bowete  from, 

^H 

^1                   dn.p.  t>27. 

484. 

mnstard,  135.                                          ^^H 

^H               peristaltic,  iu  bomia,  673. 

traumatic,  433. 

346.                                                 ^H 

^H               r«acx. 

tuberoular,  semui  ab^louiinal 

Plasier-of-Paricdroisiogs,  814.                ^^M 

^^^^       alc«r  following.  198. 

effufiioD  fh>m,  480. 

Pledget.  63.                                                   ^^M 

^^^H  ParaplcKia,  HAA, 

Perttyphliti»,  4118. 

Pleunt,  catheter  in,  431.                          ^^^| 

^^^^H  Pnresi*  in  dUgnusIs,  ^9. 

Perinnnf  ntly  Irreducible  hernia. 

wounds  of,  416.                                     ^^^H 

^^^^^m  Parict»-a:(illnr{f  cravat,  42. 

6(!A. 

Pleurisy     after     obest-woundii            ^^H 

^^^H  Pitrulii] 

Peruoe«l     artery,    ligation    of, 

^^H 

^^^m  Pit«tc,  Canquuiu'i,  0:i7. 
^r              Vienna.  «37. 

7W. 

Plioniions   of   oeok   of   heralal            ^^H 

■urgioal  anatomy  of,  780. 

^^H 

^L^       Wanl'R.  643. 

nerve,  fout-drup  from  prenore 

Pliers,  bone,  1009.                                   ^^M 

^^^^^  Puteur'i  diN^vverieii  nstoemiuw 

on.  1552. 

for  oattiDg  immorable  fne-            ^^H 

^^^^^H          of  fermcnt'iti'in.  44. 

Perainn  firei,  271. 

ture-drcissings,  816.                          ^^^| 

^^^^V      treatment    of     bydrophobio. 

Petit'*  tourniquet,  333. 

Plug,  rectal.  510.                                     ^^^| 

V 

Petitgand  irrigating  tube,  130. 

Pneumnlio  aspiration,  361.                       ^^^| 

^H          Patella,  eompoand  fTactarc  of. 

Pbagedtena             compHeatiDg 

Pneumoccte.  416.                                     ^^^^ 

^1 

wounds,  26^1. 

Pnenmogiutrin    nerve,    vouniU            ^^^| 
oC  306.                                                   ^^M 

^m              fracture  of,  1013. 

gnngrienoan,  201. 

^B                   ipliot  for,  1016-IOie. 

Phagcdoinic  w»undf.  363. 

Pneomonis  aftor  ebost-wounda,            ^^H 

^m               ununited  fractureiof,H41, 846. 

Phnlangc'*,  fruftnres  of,  900. 

^^1 

^K^^   Patent  lint,  63. 

of  toe*.  1045. 

Pneumothorax  in  chest-wounds,            ^^^| 

^^^K  Patient,  lram<portation  of,  after 

Pharjrnx,  wounds  of.  304,  398. 

^^M 

^^^^^H      fracture,  MIU. 

IMtiladolpliiii  atomiaer.  133. 

Pointing  of  pu««  156.                                 ^^^| 

^^^H  Peat  drenring  in  awepfU,  48. 

PblobectnFis.  <iM. 

Poiwin-npparaiuK  of  fa«e.  389.                ^^^| 

^^^H  Peetoral  fascia,  7AA. 

Phlebitis,  n27. 

of                                                           ^^^1 

^^^f  Pelletii, 

oeute,  B2H. 

^^H 

^          Pelvic,  wnla«iona  of,  460. 

oause*  i}(,  027, 

Puieitaetl  wtmrnU,  267.                              ^^^H 

H             fraoturM  of,  tf«3. 

L'hrtinio.  0.10. 

from  iniorts,  3M(f,                              ^^^| 

^H               wound!!  of,  400. 

dingnn!>i«,  628. 

fntiu  reptiles,  284.                               ^^^H 

^H          Penotrmting    wouodi   of    abdo- 

di(TuF«.  «.'!*. 

Poisoniiiic.  leptie,  in  uorttflo*-             ^^^| 

^^L^^       lueu,  4^1, 

following  k»«  farerVf  027. 

tWu.  IU4.                                                    ^^M 

^^B 
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^^H 

^^^^H               Polypus   follotrin^   fracture  of 

Piendartbrosls.  822. 

^H 

^^^^H                        oiuml  bnne«,  M75. 

feoinris    tlnn^^or    from   using 

^^^^1 

^^^H                 of  roetam, 

the  seton  tu,  S2(l. 

Racbltls,                                   ^^H 

^^^^^^^      Poiiliteal  arlcry,  aaaurum  uf, 

again,  1073.                           ^^^H 

^^^^^H 

its  treatment,  S2tt-»46.    See 

twiiies  in,  1076.                        ^^^| 

^^^^^^^^^B               aeu|ires»Qr« 

Unitnt'Uii  Frttt'fvrt. 

oausee  of,  10T4.                        ^^^H 

^^^^^^^^              c<>iD|>rc5^ti>D  of,  T3U. 

pKudo-Dourulginof  Hnt^iin.  613, 

dIagDosli  from  u«tcomala^^^^| 

^^^^^H                            rliiif;nor<ii<  of,  7^ti, 

Psoas    nhsct.o.s,    itt;i^n>i-is    from 

1081.                                                  ■ 

^^^H                          Ll^^uble. 

feuiural  ht-miu,  597. 

ffMM]  in,  I07.T.                                  m 

^^H                        ligation      for,      7^1,     787, 

from  herDia,  168» 

pathology  of,  1U73.                         ■ 

^^^K 

Ptomatiitd,  -16. 

pragnopis  in,  I07A.                         ^ 

^^^^H                       tDurtiGeatiun  in,  732. 

Pubif,  fiiLcturc  of  the.  966. 

sex         1073.                           ^^H 

^^^^H                   soricK-itl  :iDaiumj  of,  787. 

PudcDda!  htTDiii.  606. 

skeleton                              ^^^H 

^^^^B 

PutTv  lumor.  'VM). 

syuiptfitn*  of,  1074.                ^^^^H 

^^^^H                PoxUi«'n       in       approximating 

PulTey  ia  fracture.  003. 

(rrntmcnt  of.  1076.                .^^^1 

^^^^H 

Pulmonary  npwpluxy,  409. 

Radial    artery,   its   anaeuni^^^H 

^^^^H                   in      trealiDg      intlaminotiuD, 

nrtcry.  athcrnmu  of,  flU. 

with  the  utn«.  776. 

^^^B 

Pulpy  ^BDgri'UL-,  201. 

ligntino  nf,  772. 

^^^^H               Poiterior    eight    for    fraolured 

Pulsuting    encephaloid    dlslin- 

surjctcnJ  anatomy  of,  TT3. 

^^^^H 

giiiithe<l  Iruin  aot-'urtim,  660. 

RadiHtmg  fracture  of  ib<  elisin. 

^^^^H               Posterior  tibial  nrtery,  Ugatiun 

orbital  luiuors.  710. 

336. 

^^^H 

PulBHtion  ot   the  aorta,  abnor- 

Radiuc sod  ulna.    Sec  Fortikt^. 

^^^^H                        surgicn)  anatomy  of,  78H. 

mal,  719. 

fnMlur«.«  of,  y;J7,  941. 

^^^^H                Poi^t-niurtem  woiind<<,  268. 

Pulse  in  c'Oiuprosslon  of   braio. 

treutuieot  of  ununited    rr«e> 

^^^^1               Polain'o  aapinitor,  \tiK 

.^60. 

turcot,  832,  8:a.  ^41.  US. 

^^^^M                Pott's  fracture,  IU:10. 

in  diagnosis,  36. 

ununited    fractures    of,    841, 

^^^^1                               SpllDt, 

Puujp-apparntui    for    cupping, 

843. 

^^^^1               Poupart'fl  llg&mont.  584.  503. 

i;u. 

Rami  nf  the  innominate  bona. 

^^^^B               Pourrituro  d'htlpilal,  2Ul. 

Puncture  of  hernia,  679. 

fracture  of.  U1»B,  S<W7. 

^^^H               PnefronUl    lolie  of  brain,  379, 

of  DerveR,  tU.?. 

Rarefaution  of  hooe,  ItlAO. 

^^^H 

Punctured  fractures  of  skull,  343. 

Ratchet  splint.  V2S. 
Battl»nitkc-bite.  2.^6, 

^^^^H               Pregnanoy,  diagnosis   from  mm 

wounds,  2(^6. 

^^^H 

of  Hbdouivn,  430. 

Keelal  aueumuUliupft,  &14. 

^^^^H              Premature  athoroma,  4-42,  063. 

PupiU  iu  oompreMion  of  braia, 

bougie,  62V.                             ^_ 

^^^^H               Prctnire  for    roUining   homor- 

360. 

^^^H 

^^^m                      rbage,  322. 

Purulent  catarrh  of  tho  euiguDC* 

faciugrrhage,  473.                    ^^^^| 

^^^^m                 in   treating  aneiirifm.      Sea 

tiva,  116. 

obturator,  644.                         ^^W 

^^^^H                         Comprtv^ion. 

Piw,  160. 

plug,  610.                                         ■ 

^^^^H               Preternatural      laobiUtj     after 

abiQrption  of,  166. 

pouches,  iHlntatlon  of.  618.         ■ 

^^^^1 

blue.  152. 

rpccula,  6o.t.                                    H 

^^^^H               Priapifim  in  hjdropbobia,  S82. 

ectis,  107.  121. 

<plint,  064.                                       ■ 

^^^^H               primary  adheAiuii,  310. 

eheesy,  160. 

Rrrlangiilar  epllut,  036.                      1 

^^^H                 ampiiution.  '.iOi.  313. 

contagious,  161. 

Rvcium,  abniiruial    lemuDfttiua      1 

^^^^H                   cellular              318. 

corpusclei*  ol,  161. 

of.  6(16.                                                 ■ 

^^^^1               Prioiitivr  carutiil.    Sae  Carotid, 

diagoosiaof.  162 

ahrenec  of.  606.                                 1 

^^^^H 

Oom  utvcr9,  176. 

Atlingham's  plug  for.  tl<L    ^^fl 

^^^^B                     iliao.     See  //mr,  (Simmon. 

rummy,' 151, 
lu  bluod,  94. 

bleetling  from,  4i.t.                 ^^^| 

^^^^H               Prismatic  comprcM,  61. 

carcinoma  of.  628.                  ^^^| 

^^^^B              Prohcp 

lAudable.  161. 

c.    ■                            ^^M 

^^^^H                   Agneir'a  spiral,  1063. 

mioroaoopy  of,  160. 

^^H 

^^^H 

origin  of.  152. 

^^H 

^^^H 

Bvoiuus,  161. 

melittmiic  627.                    ^^^H 

^^^^H                  »piral            1063. 

Berofutous.  161. 

scirrhous.  627.                    ^^^H 

^^^H                             IU63. 

tests  fur,  161. 

of,  .^32.             ^^^1 

^^^^m              ProdMB  of  i>i>«in  ration,  806-809. 

rarieties  of.  152. 

catarrh                                    ^^H 

^^^^1              Pmoanesrtf 

Pustule,  tuallgnant,  271. 

"cncyted,"  616,                     ^^^^| 

^^^^H 

Putrufaclinu,   chemical    proMSe 

epitheliiitoa  t*f,  &2T.              ^^^| 

^^^^B              Procidonlta         ct  rooti,  6ltf. 

of.  191. 

exoi'lon  of,  632.                       ^^^| 

^^^^1               Prrifimda  ttmttrhi,  luieurtBin  of. 

Putrid  nicer.  201. 

534,    ^^ 

^^^H 

Pytemin  after  heud-lignry,  874. 

^^^H               Projoetilcs 

after  ••stcomyclitis.  1068. 

fori-i,.                      .14.                   I 

^^^^H                Pmlapecil  ht-iDorrhoids,  M\. 

after  shot  wouoda  of  oecic,  403. 

gUUshut  nuuDds  of,  47X                  1 

^^^^H                PmlnjiftUB  nni  ct  recti,  616. 

Pyloroolouiy,  437. 

iutiHiclMl  iu^«uk  in.  614.               J 

^^^^H                                                520. 

Pvloru;<,   diglul  dllaution  of. 

^^^^H                Properitoncnl  bcmia.  673,  607. 

437. 

^^1 

^^^^1                Proatate  body,  wounds  of,  471. 

stenosis  of,  436. 

^^^H 

^^^^H              ProsCratiun  oocumpanyfng  gao- 

Pyocyanlor,  162. 

tDBlformalioD  of,  604.            ^^^| 

^^^^H                   greno. 

PvDgenic  memtiraoe,  163. 

flhtumtnr  for.  (»44.                    ^^^H 

^^^^H               Protective, 

Pyothorax,  411. 

'  i^xldsw,  MCi^^^l 

^^^^H 

Pyramidal  compress.  61,  222. 

^^H 

^^^^H              Proluplasiu   of   a   fibre-sheath, 

Pyrifonn  hernial  sac,  661. 

.  :>n8.  60&.     ^^H 

^^^H 

polypus  ol,  rt:iii,                               V 

^^^^H               Protrnsinn  of  bowel,  618. 

position    fur  exuntDaticMi  «L    1 

^^^H               Proriiional  callus,  SOS,  806, 808. 

Q. 

6o:>.                                  ■ 

^^^^^H                  drumogM, 

prolnpiuir  of,  6IQ.                           1 

^^^^B               Proximal  Itgatiun  for  anearism, 

Quiet,  its  therapeutto  Taloo,  128. 

sarcoma  of.  627.                       ^^J 

^^^H 

Quilled  suture.  21U. 

soirrhu*  of.  627.                   ^^H 

^^^K^      Pruritoi  %txU  609. 

Quinine  io  iallammalion,  141. 

stricture  of,  634.                    ^^H 
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1109       ^M 

^^__     B«otum,  sUictur*  of,  tUvUion  of, 

Rokitanxky    on     inflammation. 

Scalp,  anatomy  of,  .123.                         ^^H 

^^H 

110. 

aneurisma!  vnria  of.  016.                  ^^^B 

^^^B           AlMtriolty  for.  632. 

Roll  for  dressing.  63. 

caput  Bucoediuivum  of,  333.              ^^H 

^^^^^             nia,H);oant,  626. 

Roller  bandage,  62. 

contusion*  uf,  .122.                                ^^H 

^H                   apuuKxlio.  624. 

in  aaepeii,  49. 

depressions  of.  :U1.                            ^^H 

^^^             B^-phililie,  6.^1. 

directions  for  applying.  64. 

everted  during  labor.  334.                ^^H 

^^^H 

for    approxiroatinr    wounda, 

of.  324,                                 ^^^B 

^^^^B                 uf  ualignaDt,  532. 

243.*^ 

gunsh'it  wounds  of,  325.  367.            ^^^B 

^^^^         Dloention  of.  632. 

spiral  reverted.  66. 

xurgical  anatomy  of.  323.                  ^^H 

^M               wounda  of,  -472. 

Freocb.  AH. 

Tarix  of,  ancurismal.  616.                  ^^^B 

^^^^            gaosbot,  473. 

Tarieties  of,  04. 

wounds,                                                ^^H 

^^^H   lUeumbsDt  treatment  of  broken 

Velpaau's,  for  fraetured  elavi- 

absecM  after,  324.                         ^^H 

^^^P 

cle,  904. 

epilepsy  after,  .120.                         ^^H 

^^^^^     lUeurrent     bsndage    of    bead, 

Rollera  of  mu»ltu  used  in  drees- 

erysipelas  after.  31'6.                      ^^^B 

^m 

ing  fraoturea,  $15. 

neuralgia  afu-r.  'M*R.                     ^^^B 

^H                      for  nmputation^  76. 

spedal.  05. 

suppnratiua  after,  334.                    ^^^B 

^H            Bedno«B   in    iaflamtnetioo,    9C, 

Ropy  pu«,  161. 

Se&lpel,  735.                                            ^^B 

H 

Rotatory     dlffplaaomrnl     ftfter 

Seapnia,  fractures  uf,  911-017.            ^^H 

^H                 in  suppuration,  1&6. 

^1              Kvlondaiicr  of  oalliut,  851,  852. 

fraeturo.  847. 

acromial,                                          ^^^B 

Roager  forceps,  .'170. 

oomplete,  912.                                 ^^H 

^M            Rvi-r-knot,  •I'Ab. 

Rubber  bougier.  638. 

eoracuid.  916.                                  ^^^B 

^H              RfHcx  pninlyBix,  40. 

cloth.  54. 

glrnoid  cavity  of,  910.                   ^^H 

^K            Rvfractiiro  of  buncs,  S40,  S60. 

as  dressing.  64. 

incuoiplRte,  912.                              ^^H 

^^^H     Relaxation  »aturc.  319. 

drainage-tubes*  242. 

neelt  of,  9ir»,                                  ^^B 

^^^^H    RemoTBl  of  clothing  after  frac- 

pla«t^^,  245. 

prognosis  of,  913.  914,  916.             ^^B 

^^^v 

spUoU,  886. 

symptoms  of,  912,  914,  915^            ^^B 

^V            Rvnal  aneurUnt,  723. 

euture.249. 

^H 

^K                cytt.  4Utl. 

ryrin^es,  504. 

transvene,  912.                                  ^^B 

^^^       fintnla.  47«. 

trusses.  556.  690. 

treatment  of.  913.  914,  914,             ^M 

^^H 

Rupture    of  abdominal    walls, 

^M 

^^^^B     R«pair   in    compound    eommi- 

433. 

Tarictiea  of,  912.                              ^^B 

^^r                     iiute«J  fracturce,  800. 

of  axillary  aneurisra,  717. 

8car-tis»ue,  dlii(!>aso«  of,  320.                  ^^H 

^H               in  o<)ttipoiin<l  fraoturei,  900, 

of  bladder.  468. 

ScaHBcitiiun.  KCt.                                   ^^H 

^1                   of  bimo,  Htf^HOV. 

of  gall-blndder.  462. 
uf  bcari,  423. 

Scarpa's   truuiglo.   anatomy  of,           ^^^B 

^m                 of  Iwtu'x,  deUred.  823. 

^^B 

^1                of  cortibitce.  80V. 

of  interline,  412. 

in  femoral  anourUu,  738.          ^^^| 

^H                of  fractured  bonejr,  801. 

in  hernia.  574. 

^H 

^H                  of  wound*.  317. 

of  Uvor,  450, 

Scirrbus  of  rectum.  527.                          ^^H 

H            Repti  lee,  bKeN  of.  284.  280. 

of  moMOiery.  443. 

6oleroBi:>  of  bone,  1059,                        ^^H 

^H              Re:«octi'^Fii.     See  £xei'«ioji. 

of  omrntuin,  442. 

Scolopvndm  wounds,  2A0.                       ^^^B 

^H                  of  colon.  r>OL 

of  panrrva*.  457, 

Scorbutic  di«en«L>  a#  delayicg  th«           ^^^B 

^1                of  int^'^tinwi.  441f. 

of  spleen.  455. 

repair  of  bont'j,  822.                             ^^ 

^H              Rejidennr  in  diagnoici*,  IW. 

of  stomaub,  4'l(). 

Scorpion,  bite  of,  285.                                ^^H 

^B              Retidual  abAcwf.  Utt'>. 

Ryueok  un  inHawmation.  122. 

Screw.  Stromeyer's,  934.                         ^^^| 

^H             Rcaulution  of  inllaiiimniion,  137. 

Scrcwilcvator     for     depressed           ^^H 

^H             Hc«piration   in  cnniprt'^lon  ol' 

^^^1 

^B                    brHio.  tibO. 

8. 

Scntfulous  abceoas.  106.                         ^^B 

^H                In  diugnodiB.  3*). 

^H 

^H             Re«t  in  treating  inflainnialion, 

Sabre  wounds,  S15.  358. 

Scrotal  hrrnia,  586.                                   ^^B 

■                 I2H. 

Hae,  aoeuritiwal,  048. 

8cro(n-liimbii.r  suspensory  trl>              ^^B 

^H            Ro9toration    of    function   after 

hernial.  561.  563.  608. 

angle,                                                      ^H 

^H                   Iracliin'.   HI7. 

Sacoulated  aneurism,  rt48,  661, 

Scurvy,  oans<*«  of,  94.                                   ^^B 

^H             Ke(»in*>d  ligatur^  Tid. 

Saeer  tgnit.  271. 

Sea-tangle  Ai  a  cumpressor,  406.             ^^B 

^H            Rotentire  dr«»ingB  in  fracture. 

Baoro-reclal  hemia,  (J07. 

Second  intcniion.  316.  319.                     ^H 

^1 

Saorutn,  fracturea  of,  903. 

Secondary  nuiputalion,. 1(16,  313.             ^^B 

^^^^H     Reirnotion  uf  wounds,  254. 

shut  wuundit  uf.  '167. 

hemorrhage,  263.                                 ^^H 

^^^B   Retractor,  7:i&. 

Salicylic  acid  in  a-ppsis.  260, 

in    gunshot    iroundt,   397,           ^^H 

^^^^H       for  peritoneum.  77((.  777. 

SalicylixM  mtton  in  ancpsis,  49. 

^H 

^^^^B  Retracturx  with  tajli,  55. 

Salivary  calculus.  391. 

Swjtions  of  ligated  arteries,  2 10-                V 

^^^H  Retroolujiion.  230. 

Qstula,  390. 

219.                                                               B 

^^^^^        of  hernia.  6tt2. 

after  fkoe^iigaiy,  390. 

Seoai-enneiform  eompress,  55.                ^^H 
Senile  atheroma.  M.                             ^^B 

^H             Rbeumalisiu,   iu  cCTect  oo   the 

SallcrN  cradle,  1029. 

^H                repair  of  bonc«,  !423. 

Sand-bugs.  SI  5. 

atrophy,  oeek  of  the  femur.           ^^B 

^H            Rhua      toxicodendmn,      poiaoo 

Saphrnn  interna,  rarls  of,  035. 

^M 

^B                frou),  94. 

magna,  varix  of,  033. 

gangrene,  197.                                      ^^H 

^^^H    Bibs  excised  for  empyema,  431. 

Saprophytic  proto|ihytes  in  mor- 
Ufled  tissues.  194. 

Senn's  hydrogen  gas  test  for  io-           ^^H 

^^^B       fraoturcs  of.  89 

tcstinni  wudndit.  446.                            ^^^| 

^^^V       ununited  fructunw  of,  840. 

Saroocele  distinguished  from  in- 

Sensations in  diagnosis,  38.                   ^^^| 

^V          Riofaard»on'9     ityntio    oolloid, 

guinal  hernia,  589. 

Sensibility,   disorders   of.   after           ^^H 

■                246. 

Sareoma  of  roctnm,  527. 

fracture.  801.                                    ^^B 

^H             Rioket*.     See  Rftekitit. 

Baw,  Adams's.  849. 

In  oompremion  of  br«in,  S60.            ^^H 

■            Rifle  ball,  292. 

circular.  IU70. 

6«nstti?e  eallos,  852.                             ^H 

^1             Right  lumbar  colotomy.  AOO. 

snbouUneous.  M9. 

Sensory  region  of  brain,  S8l.                 ^^H 

■             RigidfiT  of  jolnU  after  fracture, 

Sawdust    dreising     io    aMpsia, 

Beparailon     of    an     euiuhyeis,                    1 

■ 

48. 

921.                                                         J 

^H            Ring,  femoral,  594. 

Snrre's  dressing  fur  broken  clar- 

8ep!ttn.  46.                                                    ^^^1 

^M                inguinal.  500.  5fi8.  584. 

lele,  900. 

Septic  uinttvn  a  causa  of  phle-           ^^^| 
Utis.  037.                                              ^H 

^B           Ring  sequestra,  tt»06. 

Seabblng.  319. 

^^K      1110 
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^^^ 

^^^^H              8«ptie»mi»  BcnuiupaQTiog  no- 

Skin-grafllng.  186. 

Spinal  ootumu,  fracturee  of.  MS. 

^^H 

pla«tor.  240. 

8pindtc-fbape<J  material  to  rw- 

^^^^H              Sequeli  of  abdAminal    wounds, 

Skull,  ora»h  of.  :ifll. 

pair  of  fraclarM.  S(C 

^^^^H                  460.     6m  alM>  nftmes  uf  tr- 

d<!pr«ssad    frautorai   of,   339, 

in  retiair  of  wounds,  317. 
Spina.     See   VrrUbrrtl  'W«m«. 

^^^^H                  rious  difi«iMW  and  iqjuricii. 

341. 

^^^^U^     Bequestrum,  18D,  1053.  IU64. 

diagnosis  of,  u41. 

Spinous  pruoeHes,  fracture*  oC 

^^^^^^^L 

depretfod.  treatment  of,  M2. 

863. 

^^^^^^^P 

dopretiion    without    fracture 

Spiral  reversed  ruller*.  65 

^^^^^^^B         reuioral         1068. 

of,  341. 

bandage  of  arm,  66.           ^_ 

^^^^r                ting, 

fmcturea  of,  3.t|. 

of  fingerf.  67,                       ^^^H 

^^^H                tubular,  I06A. 

oommiDutod,  343. 

^^^M 

^^^^H              Seroos  tnuifludnlion,  149. 

compound,     treatment     of, 

log,                      ^^H 

^^^H              Serpcnt-bites,  286. 

342. 

of  penis,                             ^^^^| 

^^^^1             5«mted  proo(»i>,  331. 

depresKcd,  360. 

Spirilla,  forms  nf,  15.                ^^H 

^^^1              8«rreB.flDM,  2^2. 

gun^bot,  358. 

Spleen,  absooss  of.  460.              ^^^| 

^^^^H              Serum,  intracraDial   extrftrwk* 

of  hMf,  836. 

floating,  466.                            ^^H 

^^^^H 

of  eztomal  table,  340. 

byporiruphird,  in  leucoeytbie*       V 
mia.  4j5.                                        ■ 

^^^^H              S«ton  for  lictula  in  ano,  68V, 

of  infernal  lublo,  340. 

^^^^1                  for                (l^tulA,  :{U2. 

punclurvd,  343. 

renioral  of,  456,                        ^^^M 

^^^^^H                         innaiaiiiitlion,  147. 

Aimplc,  3:i8. 

rupture  uf,  456.                      ^^^| 

^^^H                  in    i.Mu.lurttiro«tJi,   826,   83.% 

trcatmcnl  of,  335,  342. 

wounds  of,                                ^^^1 

treiibiaiiig  to.  H75. 
injuries,  epilepsy  nfter.  372* 

Splcnuotomy,  4.'>6.                        ^^^| 

^^^^H 

Splint,  Agn'ew'e.  9.':u,                ^^H 

^^^^H               SetUw  uscH  M  n  litUr,  BIO. 

sequels  of,  ;ifi(-,175. 

^^H 

^^^H              Setling  of  friteturea,  816. 

treatment  of,  375. 

Amesburr'i,  1002.                  ^^^| 

^^^H             8«x  iD  hernitt. 

penetrating    ^hot  wound  oC 

angular,  V34,  V27.                  ^^M 

^^^^H                       inflaurniatinn, 

360. 

anterior  anguUr,  93D,  IRU,           ■ 

^^^^H                  !d  surgical  diagnovls,  27. 

■•parailoD  of  iuturcs  of,  843. 

wire,  997.                                      ■ 

^^^^H             Shaft  of  tbo  buDitiniR,  fmoturea 

Slat    and     sheepskin     ^plinta, 

Bavarian,  1034.                               ■ 

^^^H 

SIS. 

Bean'ft  interdental,  >^ti6.                  H 

^^^^H               Bharp-potntixl  blstnurjr,  164. 
^^^^1             Sheepskin  and  elat  tpllnu,  813. 

Slingi,  60. 

Bell's,  tii02.                                      ■ 

for    elavfole.  9D4,  905,   900, 

binders'  board,  812,  SIX.  UH.        ■ 

^^^H 

908. 

Bond's,  9.M).                                      ■ 

^^^^H               Bhrll  wound  of  kne«. 

for  buiiicrus,  02.^,  02R. 

Boyer'B.  1004.                                     ■ 

^^^^H             Sboetf  aflor  wounds  202,  .'^06. 

four-tftili'd.  OM,  62. 

braoketod.  1012.                              ■ 

^^^^^B                   nfi  del.iyine  reniur  of   buuM, 

Rix-tatlc<t,  f>l. 

Hiiek's,  niHH,                            ^^M 

^^H 

Slough,  189. 

cuuoare,  927.                           ^^^| 

^^^^H                 in  gunshot  wonndi^  297. 

Sloughing   after   wouDd*.   259, 

Couver'f,  961.                          ^^M 

^^^^H             fihortening  in  uhd  an«r  fra«- 
^^^H                  lurei,  7^9.  S47. 

261. 

Pcsault-f,  1004.  IO0&.             ^^M 

ulcer,  178, 

double  lingular,  1043.            ^^^H 

^^^^H             Shot  ooniprcsMr»  247. 

Slow  ball.  298, 

Dupuytren's  1037.                ^^H 

^^^^H                Auturr, 

Smell  in  diiignosls.  3&. 

extcnaion,  1013.                      ^^H 

^^^H                  united  by  li«at,  391. 

loM  of.  after   oaeal    fhwture, 

felt,  HtS,  935.                          ^^H 

^^^^H                  varifliofl 

874. 

for   oarpus  and    ttivla««rpi|^^^| 

^^^^1              8bauldcr,  oup  i'or,  Si,  924. 

Smith's  apparatus  for  anunit«d 

^^H 

^^^^H                  Hpica 

frnoturo,  825. 

for  •leformttj  after  bwKa^^^l 

^^^^H                 iriADgular  rap  for.  A&. 

olanip  fur  piles,  546. 

^^M 

^^^^H              8bould«r-joiot,  araputntiun   for 

wire  5nlint(t,  Wl. 
Snake-biles,  :''H6. 

for  fraotorv.  813.  8IS.          ^^H 

^^^^^^                              wuuud», 

of   lower  eatrvtnily   of  hi^^^B 

^^^^H                 Bxeision   for  ^bot  wouod  in, 

.«iii.ler  btiNet,  2W2. 

merue.  VM,                               1 

^^^H 

Siwial    cunilttioD    10    diHffn«Ntla, 

of  sbsft  of  bumertu,  V27,            1 

^^^^1                  plans  uf  trcitting  «bot  woundi 

30. 

for  lower  jaw,  HSJ,  «M.  886^        ■ 

^^^^^H                           compar«d,  .'{i>7. 

Softening  of  b«»D««,  1077. 

for  pbitlnrir^,  961.                          ■ 

^^^H              Bbrapncl, 

Soluble  giaas  drttBsings,  BIS. 
Spiiiiipti  » Indlass,  233. 

Gib^                                                   ■ 

^^^H              Signal-boU.  Dc  Wildo'a,  300. 

thv                                                   ■ 

^^^^H              Bignorini'cbcrntaop'-nitlon.&^d. 
^^^^H                    tourniquet,  '22t,  071. 

Sptuinuilif?     cough     after     (hot 

flarui.    .;..        .;'U0,                    ^^M 

wounds  of  neck,  402. 

^^M 

^^^^H               Signs  of  rractunv 

reotal  alricture,  524. 

HotlpT"'".  lof^fl.                             ^^H 

^^^^B              Rilicatc  dre^nkfigs.  ^11. 

Spasnu  of  inusolM  after  wound*. 

^^M 

^^^^^H               8ilkworui-^iit        aifvpaia,  47> 

254. 

^^M 

^^^^H                Sllvrr  pnibv,  KM),  10^3. 

Special  fraotures.  802. 

^^^M 

^^^^1                                   240. 

Speculum  for  anus,  503. 

intrrdeutnl.                                ^^^H 

^^^^1                    wife  ligalurofl,  2.17. 

Spent  bull,  29f>. 

Jattics*.                                    ^^H 

^^^^H               &ilvor-fork  'Icforutity  afli<r  frikc- 
^^^^H                  toro  of  lower  end  of  nfliut, 

Sponuotlu      artery     and     oord 

Kingalcy's  intcrdcnUl,  SW^^H 

wounded,  431. 

Lewis's.                                   ^^H 

^^^H 

ephat-elus,  IHU. 

Ustun'^  10U.1,  ItMll.             ^^M 

^^^^^H                 Biinpln  frat-tun-*,  790. 

Spherical  cu-ie  shot.  292. 

Maelntyro's,  1031.                ^^H 

^^^^H              8iuii)»on*i  ucuprowur*  uiathoda, 

Spblnclor  ani  ruptured  in  defe* 

M^lat.in's.  949.                         ^^H 

cation,  472. 

l*nckiir'l>,                                ^^M 

^^^^H                8irn»'s  fi|H»cuIuni,  btU. 

SpbiiieteriHiuu*  of  aous,  511. 

iierrnr>ite.l,                                      ^^M 
PhyMck's.  Iu06.                      ^^M 

^^^^B               Sin;;)!;  rtiller,  6.1. 

Spica  bsudiigus.  09. 

bandage  nf  f.>ot.  7t. 

Poit*',  I04.t,                             ^^H 

^^^H                  T  bandage. 

of  gruiu.  70. 

rretal.  964.                                ^^H 

^^^^H               Sintun  in  wounda,  2&4. 

with  cnirat.  87. 

redansiilar,  93ft.                  ^^^| 

^^^^B                  wound*  of  cranial,  360. 

of  shijuldor,  09. 

rubt>cr,  SHtt,                           ^^H 

^^^H              Six-tallad  nllng.  61. 

of  thumb,  72. 

and  «bcc|t*ki«i,  41S«_^^^| 

^^^^H            8ka,T'«    abdominal    iourniqaet. 

Rptder-bilcs,  2M. 

Smith's  anterivr  »lrauMI^^^^I 

^^^^^^ 

Spier*!  artery -compraMor,  381. 

^^^H 
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nil       ^M 

^M          Bptinl,  trough -ahftT)«dj  936. 

fitricture  of  reotatu,  fibroQB,  525. 

8arg1<^1  dressing*.  52.                             ^^H 

H               wire,  813,  997. 

malignant,  520, 

engine,  1070.                                              ^^H 

^^             wooden  lUt,  SI.S. 

ffyphilitic.  031. 

^H 

^^^     xiD^BlS. 

rctat  nT,  in  ftrnngulated  her- 

neek   of     humerus,    fracture             ^^^M 

^^^^B<Bpooge«.  aseptic,  47. 

nia,  508. 

through.  921-926.                            ^^M 

^^^^FfipnntMieoaA  aneunsm,  B47. 

Stromeyer  tcrew,  9.14. 

needles,  240.                                          ^^M 

^V                oiirc  of  ADOnriftn,  (160. 

8tun)p  in  mortification,   195. 

SnspeoiorT    'Ircning     far     the            ^^H 

^K           Bpr&y,  apparatus  for,  49. 

Stamps,  bandages  for,  77. 

breast.  77.                                          ^^H 

^^^H      in  UDpsifl,  49. 

Styloid  procesA  of  ulna,  fnotnre 

triangle,  K-roto-1umbar.  88.               ^^H 

^^^^KiBp reading  gangrene,  201. 

of,  967. 

Sustentaculum  tali,  fracture  of^            ^^^| 

^^^V  Spring  fonHMNs  233. 

Styptic  oollodion,  24A. 
Mon*cl'),  320,  390. 

^^H 

^f         Bpringfleld  rifle-ball.  393. 

Bntnre,  340.                                           ^^H 

^H           Bpurinu*  oinntriuttion,  320. 

Styptics,  220. 

button.                                                   ^^H 

^m            Bqufirc  cnp.  79. 

SnMlavian  aneuriim,  703. 

catgut,  210.                                               ^^H 

H                handkorchtef,  79. 

artery,  ligation  of,  750, 

continued,  347.                                  ^^H 

^K           Htu^DBttoD  of  blood,  107. 

surgical  anatoinT  of,  750. 

OT«nial,  343.                                             ^^^| 

■          BUAolUon  Id  iVsetur*  of  thigh, 

wounds  of,  390,  427. 

Csemy-Lembert,  449.                          ^^H 

K              999. 

SnbcutaneouA  irritation  for  on- 

diagonal,  247.                                       ^^H 

^^^H  8Un:h  drcMing*.  R13. 

united  rmrturo,  830. 

frontal,  fnit'ture  through,  343.             ^^^| 

^^^^RBtMU  in  inSammntioD,  107. 

ligntion  of  ntpvui,  333. 

gtuvcr's,                                                     ^^^1 

^^^H  Statitftin  of  carotid  anoari«m, 

^ccliiin  of  bone,  849. 

fntomipted,  2tC.                                ^^H 

^r 

wounds.  250. 

intestinal,  441.                                      ^^H 

^^1              of  ootnprentoD  of  abdominal 

Subfemoral  baudkerobief,  88. 

Lemberl's.  447,  449.                            ^^H 

^H                  aorta  for  anourisin,  722. 

Sablimata,  oo^ru9iv^  in  M«pii«. 

mctaJUo,                                                ^^H 

^H               of  fracturcff.  K;>3-.sti2. 

46. 

of  skull,  separation  of,  31.1.               ^^^H 

^H              of    ligation    to    aaeuHim   of 

gauze,  48. 
Subuiueoui   venoQS    angciomn. 

^^H 

^1                      feoioral,  738. 

qnillcd.  2)9.                                          ^H 

^H                  of    nxillnry    for    anouriuu, 

019. 

relaxation  of,  349.                                ^^^H 

H 

Bnbsulitbsto  of  in.n.  220. 
Sugar  ID  unnc  afirr  injury,  374. 

removal  of,  247,  248.                             ^^H 

^H                 of   common    carotid,  744- 

rubbi-r,                                                       ^^H 

H 

Sniiiidal    tbrwit    wounds,    3U4, 

^^H 

^H                  of  primiliv*  ittoo  for  ancu- 

397. 

thread.  349.                                           ^^H 

^M                      ri>m,  726. 

Superficial  palmar  arch,  013. 

twisted,                                                  ^^H 

^H                  of  piibtilarian   artery,   759, 

aneurism  of,  7 IS. 

^^H 

^1                      700,  701. 

voljir    artery,    aupuriam    of, 

Swelling  iu  suppuration,  166,                 ^^^^| 

^H             of   popUtoal  aneuriim,   730, 

718. 

Sword  wounds,  315,  35^.                        ^^^| 

■            7.-!i. 

Superior  cfiiphyais  of  humerus, 

Syphilis  as  a  cause  of  anoarism.              ^^| 

^^^^       of  nnunited  fracture,  830-842. 

fracture   ur   separation    of. 

^H 

^^^H  Bicnm  ntomiicr,  l<t2. 

921. 

Its  eEToot  on  repair  of  bonof,           ^^H 

^^^■Btellitl^l  fnu-liire,  707. 

maxilla,  fractures  of,  875. 

^H 

^^^^^      of  Kleuvtd  cavity  of  tcapulA, 

tliyroid    artery,    ligation    of. 

V 

750. 

stricture  of  rectum,  531.                    ^^H 

^^^^  Bluno's  duct,  :i90. 

jSuppuratinn,  I.SO. 

aaer  scalp  wounds,  334. 

t^yringc*,  Davidson's,  4Vti,                       ^^H 

^^^^KBtoao«is  o(  pjlorof,  430. 

^^H 

^^^^KBtorcomceouB   (Inula  at  umbi- 

bone-.  lO.M. 

banl-mbber,  504.                                 ^^^| 

^^^^H 

causes  of,  1 63. 

h>ilr<'4tatic,  490.                                     ^^H 

^^^H      votniting,  482. 

«lr«umsorib«d,  101,  1064. 

hy^>'>dcrmic,  143,                                 ^^H 
lu  aiieurtilD,  67T.                                ^^H 

^^^BBtoriliaed  wnter  in  Mepsi*,  (7. 

flomplicatiog  woiinils.  363. 

^^^^^RBtcrnura,  frnoturn  nf,  HVn. 

constitutions  1  signs  of,  l&tt. 

^^^^1 

^^^^KiBtetboscupe    in    atiourUni,    (ibB, 

diagnosis  of,  157. 

^^^^1 

^^^     097,711. 

diffused.  158,  1051. 

^H 

^F           StiffneM  of  juiutfl  after  fraolure, 

dtviKions  of,  I6H. 

■ 

fluctuation  in,  150. 

Table  of  ligations  uf  primittre             ^^| 

^H          Stimulant!     in     inflammatioD, 

mieruorganismi  in,  164. 

iliac.  781-78;}.                                     ^H 

^M 

persistent,  352. 

Tables   showing    the  resttlts  of              ^^H 

^^^H  Btinga  of  in«outJi,  3S9. 

pointing  in,  158. 

truntmoDt  in    ununited   IVno-            ^^^H 

^^^Mfitocking,  ala«tto,  030. 

fign^  of,  105,  156. 

^^H 

^^^^FStomacb,  oloiuro  of  openings  in, 

su[>crftcial,  158. 

Tani|K)n.  ruotul.  510.                                  ^^H 

^f 

symptoms  of,  159. 

Taojuro  pill,  238.                                         ^^H 

^1             flitula  of.  461. 

cbeorics  of,  152. 

Tuppingafler  che«t  wounOi,  419.              ^H 
^or  a^oitct,  47H,  17V.                                  ^^1 

^^^^H           made  iniit^  439. 

ttfflurti  furnishing,  164. 
treatment  of,  169. 

^^^^B      foreif^n  ImmIiu*  in,  434. 

of  |terienri|liiin.  420.                                    ^^H 

^^^^M      pyloric  Ktrnoets  of,  136. 

value  of.  155. 

Tamntulii,  bifc  of,  385.                              ^^M 

^            ruptttrc  uf,  HO. 

Supnunttire  appendlciUi,  490. 

Tardy  union,  ^22.                                       ^H 

^^^             sutured  to  inteatine,  438. 

typblUts,490. 

Tarsal  buueti.  fracture  o(^  1040.               ^^H 

^^^^H      wuundx  of,  440, 

Supra -condylar  fractures  ofhu- 

Tarso-nAtcllar  orarat,  »n.                     ^^H 
Taxis  fur  hernia,  571,  501,  h9%             ^^H 

^^^BBlomata  betwven  oelln^  135. 

mpru.^  l»2y. 

^^^V  Stone  in  bliulder.  409. 

Supro-pubic  lithutomy,  rupture 

^^H 

^           BtoDM  in  guM-blaildor,  453. 

of  bladder  In  preparing  for. 

how  long  to j»erstst  la,  68S.               ^^H 
T  bandagofl,  50.                                        ^^H 

^K          Strungulated  bcroia.  607, 

408. 

^^^^H           tAxi»  too  prolonged  in,  SSZ. 

Supr»-rcnal  capsule,  wounds  oU 
l68. 

of  abdomen,  58.                                   ^^^H 

^^^^KjitrnngulatinD,  inteationi,  483. 

of  buttock,  59.                                   ^^H 

^^^^ff  Btrappiug  of  ulcer*,  18^. 

Burface  expression  in  dlacnosia, 

^^M 

^V           titrickor  on  tnOammation,  122. 

31. 

of  groin,                                                 ^^^| 

^1           Striotare,  bornial.  608,  bT5. 

Surgeon's  knot,  235. 

of  hand,  59.                                           ^^H 

^H              of  intcatino.  485. 

Surgical   anatomy.     See  Anat' 

of  head,  67.                                           ^H 

^H              of  rcotum.  524. 

amy,  Suniiaitt. 

of  noae.  57.                                            ^H 

^^^^         divulaicni  of,  &39. 

dlngDovi*,  35. 

of  thorax,  58.                                   ^^M 

^^M 
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^^H 

^^^^H                Teeth,    wiring   of,    in    frAoturo, 

To«,  frmeturc  uf.  1045. 

TnuB,  Cbaw'i,  557.                ^^H 

^^^B 

ToDguo  in  dingtiositv,  40. 

fMDoral.  508.                       ^^H 

^^^^^M                TelnngiecUuiK,  A17. 

Tonics  in  inftaniinntion,  142. 146 

for  hemorrhfiida,  544.            ^^^| 

^^^^^1                  TecDiteniDicDt  in  dixf^uoaii,  SB. 

TofK>gr8phy  of  bruin,  .'ITO. 

for  hernia.  555.                    ^H 

^^^^^1                    In  tuflnnimotinn,  00. 

of  hand.  rtI2. 

Freoeh,  557.                          ^^H 

^^^^1                Tempcrnturc    in   dingnosU,   84, 

Torsion  In  hemorrhage,  226. 

Oemrig'i,  555.                        ^H 

ToraioTi-furcope,  226. 

bard-rubber,  556. 

^^^^^H                    in  innnmindtion,  08. 

Tor*i-olu.i|on.  IM. 

Hood's.  565. 

^^^^^B                Tcmtioral    nrterv.    lig&tion    of, 

Torticollif!    uHor    ibot    wound?, 

inguinal.  555,  556,  5f»0. 

40.t. 

ring,  556, 

^^^^H               TenacQlum.  334,  610. 

Touch  in  diagnosiii,  34.  ^19. 

umbilical.  556,  601. 

^^^H                TcDdo  Aohiili*.  10-12. 

Tourniquet,  7.15. 

Truaaa,    544,    555,     500,    5»t« 

^^^^H                 Teuotomy,  1042. 

abdominal.  224. 

508,601,602. 

^^^H 

Bollingham'ft.  673. 

Tubercle,  anatomieat,  271. 

^^^^H                Teaticio,    undof^ccndcd,    distiii- 

Uriddoii'i.  673. 

Tubonruloait  after  cbont  wounda. 

^^^^^ft                     i;ui»he«t  fruui  inguinal  beroiu, 

Cartc'»,  672. 

411. 

^^^K 

ChRrri*re*A.  C73. 

Aalula  in  ano  with,  5.17,  MO. 

^^^^^H             ToUnus  ftfter  gunshot  wounds, 

Gibbonn's,  67.'I. 

Tuberculooa  abaoeaa^  185. 

^^^^F 

Oroaa's,  224. 

Tumor,  blood  ,  S7I. 

^^^^H^                    aHcT  tiofid-tnjury,  375. 

in  aneurism,  671. 

meoonlal.  506. 

^^^^H                      aflcr  lacerated  wouDds,  250. 

Lifter's,  224. 

Tumorv  after  cootoalona.  264. 

^^^^H                    after   HgatioD    for  an«uri9Ui, 

P«tit'.%  223, 

diagnosis  fruiu  abaoeaa,  USw 

^^^H 

SignorinrR,  224,  6tl. 

&tty.  diftgDMit  from  abaen^ 

^^^^1                ThHnntopbidia,  286. 

fikpyV.  224. 

158. 

^^^^H                Thecal  !iuf|i  unit  too,  3dV. 

Walaou'?,  672. 

from  angcioma,  619. 

^^^^H               Thormo  -  cautery,      Paqa«Un'i, 

Towel*,  lueptic,  47. 

from  femoral  hernia.  t»7. 

^^^H 

Tnubeo,   fracture  of  cwtilnge 

frfim     inguinal     harsiai 

^^^^1                ThfTtaometcr,  cHnioal,  36. 

of,  889. 

580. 

^^^^H                Thermometry,  M, 

gunahot  wounds  of,  3V4. 

from    umbilical    brmla, 

^^^^H                         inflflDiinntirm,  101, 

wound*  of,  HV4. 

600. 

^^^^H                     Tbigb.                Fftnttr. 

Traobcotomy  in  aneuriioi,  600. 

following  contuaiona,  264. 

^^^^H                 ThillAyo'i  nppumtua  for  tho  oal- 
^^^^H                      canriim, 

in  hydrr^pbobia.  284. 

orbital  pulMting,  710. 

Tmnfifufion,  239. 

puffy,  33il. 

^^^^^K                 ThinI  tiitcntitm,  31A. 

iroiji.'dUte,  2:^9. 

aolid.  how  dirtingu'tsbc^  '^^IB 

^^^^1                Tbqmiv^nV  bullet  forc«pR,30t. 

miMlinte,  240. 

aoi^uripm,  659.                   ^^^^| 

^^^^H                  TbonMienr<-KiH, 

Tranflucency  in  diagnoaia,  33. 

Tiitpentine    aa    a     liiniiiinlil^^^B 

^^^^^H                  Tborooic  dnct,  woundi  of,  428. 

Transplan  tilt  too    operation    fi>r 

^^^^H                Tfaoros,  fleiula  of,  VVl. 

hernia,  564. 

Twiat.*  inteninal.  481.             ^^| 

^^^^H                    bifcctarcj  of  bonce  td'.  SPI. 

Triin?|>«>r!alion  of  a  patient  with 

Twisted  suture,  248.                 ^^H 

^^^H                    T  bondHK'e 

n  fmi'tiiri'.  Kill. 

Two.tiiilod  rcirafti^T.  5A.                 ■ 

^^^^H                           WOUDdft 

Traneudntiun  of  oelln,  108. 

Tying  of  dvvI,  621.                  ^^1 

^^^^H                         penetrating. 

Traneroniocorvioal  ftrterj,  «nea> 

TjpbUtis.  405.                           ^^H 

^^^^H                                       VUSfwl« 

Ham  of,  707. 

aopporative,  496.                   ^^^| 

^^^^B                Tbrc«-Lailr4l  rrimotor,  56. 

fraoturr*,  7fl'*. 

Typhoid   fovetr.   perfunuioa^^^^ 

^^^H                Thrill  in  ancurii^ni,  6tl7,  714. 

of  Bcapiilit,  012. 

iDlmtino  in,  444.                   ^^^| 

^^^H                TbromboHis, 

prooeafCA.  fructurc  of,  864. 

^^H 
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